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Rbout GURPS

Steve Jackson Gumes is committed o tull
support of the GURPS system. Our address
is 8] Gumoes. Box 18957, Austin, TX
78760, Please inctude o self-uddressed.
stamped envetope (SASE) any time you
write usd Resources now avatlable inclhede:

Prramed (www.sjrames.com/pyramid}.
Our online magazine iacludes new rules
ond artivles for GURPY. [t also covers ull
the huhby's top games - ADR&LD, Traveller,
Waorld of Darkness, Call of Cthulhu,
Shadowrpn and many more — und other 51
Gumes releases the fr Nomine, INW(),
Car Wars, Toon, Ogre Miniatures and
more, And Puoramid subseribers also have
aceess o playiest files onbine. 10 see tand
comment ony new hooks betore they're
released.

New vupplementy aind adventures.
GLRPS continues to grow, and we’ll be
happy 10 et you know what's new. A cur-
rent vatuloy iy avalable for an SASL. Or
check out our Web site thelow),

Errate. Evervome makes mistakes, includ-
g us — hut we do our best to f1x out errors,
Up-to-date errata sheets tor atl GURPS
rebeases, ncluding thiv book, are always
available from 58 Games: be sure to include
an SASE with yvour request. Or download
thent from the Web - seg below,

OdA. We do our best to answer any game
guestion accompanied by an SASE.

Crater [npuet. We vilug your comments,
We will consider them, not only for new
products, but also when we updaie this
book on later printings!

fnternet. Visit us on the World Wide Web
at www.sjgames.com for an online catalog,
errata and updates, and hundreds of pages
of information. We also have conferences
on Compuserve and America Ontine.
GURPS has its own Usenet group, too:
rec.games. frp.gurps.

GURPSnei. Much of the online discussion
of GURPS happens on this ¢-mail hst. To
Juin, send mail to majordomo@tio.com with
“subscribe GURPSne:-1.” i the body, or
point your World Wide Web browser to:
www.io.com/GURPSnet/www,

Page References

See GURPS Compendium I, p. 181, fora
full sy of abbreviations for GURPS titles.
Any page referance that begins with & B refers
o GURPS Basic Set. Third Edirion Revised;
e.g., p- B144 refers 1o page 144 of Basic Set,

C1 refers 1o GURPS Compendium [,
CII refers to Compendinm [, CW 1o
Cyberworld. CY 10 Cyberpunk, I'F 1o
Fantasy Folk, Second Edition. P refars 1o
Prinnics, RO 1o Robots, 5 to Space, Second
Edition, SU 1o Supers, Sceond Edition, UT
1o Ultra-Tech, Second Edition Revised,
UTT tw Ultra-Tech 2 and VE 1o Vehicles.
Second Edition.
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Tika Dawnstar frowned — she needed monev. Her scholarship covered her
tuition in the Universitv of Murs' genetic engineering program, but cost of living at
Nix Olvmpica was awful, thanks to the terraforming taxes. She needed a winter job,
one that would pav for the cutting-edge neurovirus with which she hoped to
upgrade her brain in time to ace the upcoming term’s exam.

Plugging into her biocomputer, she scanned the “Help Wanted” column on
GeneWeb. Assistant on u project to develop a pollution-eating. cryvogenic bacteria
to clean up a varspill on Titan? Bleah. Design new porkapple planis? Yuck. She was
a vegetarian, anvwav. She scrolled down the page. then stopped. High Arcadia was
an arhital habitar — an adventure theme park based on Greek mythology. They
wanted a freelancer with grad-level expertise to design one af the creatures that
would populate the park: a lamia, with a snake’s body and a human head. Tika's
eves widened . .. The lamia was to be fully sapient!

Wasn't that illegal? Tika called up a law database and cross-checked: Nope. It
was bivethically questionable, but High Arcadia was an autonomous extra-national
entity, not a signatory to the Genetic Regulatory Protocols; she could work with
human DNA. Tika hugged herself — this would be fun!

She considered the problem. A snake/human cell fusion, so she’d have to
smooth out the biochemical differences benween species . . . and probably get lots of
false starts and aborted embryvos before she got it right, even if she rented time on
the university’'s vatbrain megacomputer. But she could do it with the fucilities they
were promising. and the advance would pav for her new brain! Humming o herself,
1ika began composing her application letter to the Arcadia Entertainment Group.

Riclogical manipulation is nothing new. Humans have been influcncing the
genetics of plants and animals for thousands of years through selective breeding.
For example. most sheep once had long legs. That’s better for the sheep, since they
can run away from predators. but not sc¢ good for a farmer, who finds it harder to
control and shear a nimble animal. So shepherds bred the sheep with shorter legs
together. The result? After many generations. the “improved” sheep are all short-
legged. and farmers need specially-bred sheep dogs to keep the predators away.

The rouble with selective breeding s that it takes generations to produce resulis.
Conseguently. much of what we know about genetics comes from studying organisms
that have relatively short lifespans. such as fast-growing plants. fruit flies or bacteria.

Teday. dramatic breakthroughs in molecular biology have led to geneuc engi-
neefing, a technology that aHows the work of centuries to be done in months or
years. In the 21st century. gengineering may create modified ammal specics. or even
an “improved” breed of human. But who determines what 1s an “improvement™ —
the sheep or the shepherd?

Basic Principles

Al terrestrial life 1s made up of cells: one cell in the case of simple organisms
like bacteria or protozoa. and zbout 800 billior in a human. A cell consists of a mem-
brane which encapsulates a watery soup of subcellular bodies. Among the most
important of these are skinny strands called chromosomes. Bacteria (the simplest lite
forms) have a single chromosome (and several. smaller ring-shaped bodies called
plasmids). o more complex forms of life. muluple chromosomes are housed nside a
nucleus in the center of the cell: e.g.. each human cell contains 23 pairs of chromo-
somes. Every cell 1o a particular organism. except the reproductive cells. has the same
number and type of chromosomes. Collectively. the chromosomes form an instruction
manugl that contains all the information an organism needs to grow and reproduce.




Biotech Tech Levels

T4 dipre-14500 Taming oads o s
practical understunding of busic heredi-
ty: plants and animals bred fur desired
tratts. Microbes exploited to make
bread. wine wnd cheese

TEA [ {450-17000, Development of
the opticat microscope makes cells visi-
ble tor the first time.

TLA 476019005 Mendel develops
laws of heredity, Nature of cells und
reproduction understood. Germ theory
of disease developed. along with carly
vaceines, Darwin postulates evolution,
Galton theorizes eugenics,

TLE (190119305 Mutation of plants
and microorganisms vsing chemicals
and radiation. Biochemistry comes into
its own. Penicillin and other antibioties
developed. Electron wicroscope atlows
viruses to be seen. Experiments in
ELUEENICS.

TL7 {1931-2000; DNA, chromo-
somes and renes discovered. relaled 1o
hergdity. Genome mapping begins.
Recombinant DNA and transgenies
allow simple gengincering. Organ trans-
plants, genenic testing, and experimental
cene therapy and cloning.,

TLS. Human genome is mapped und
sequenced, along with the genomes of
muany other terrestrial animals. Complex
genetic modifications beceme possible.
Cloning perfected. Artificial wombs
{“prowth tanks"™).

TLY. Muture gengineering. Limited
genetie control over mental traits.
Development of bio-nanotechnology
permits braintaping und the use of
nanoviruses in germline gengineering.

TLH0. Gengineering of complex
mental traits, such as intelligence,
Rouline genetic reconstruction of
ancient IDNA traces.

TL!I. Living machines. Sensa-skin,
Nanoviruses and gengineering can alter
the finc structure of an adolt mind.

71.12. Complex nanoviruses, includ-
ing contagious unes, make radical trans-
formations possible in humans and ani-
mtaks.

T1.13+. Near-tolal control over bio-
logical processes through mature nan-
otechnology. Chrysalis machine.

The time frame after TL7 is simply
speculution. Also. while the GLRPS
RBasic Set suggests that TL8 may repre-
sent 2081-2050. it’s possible thal
bivtechnology will ontpace this — in
facl, if the wildest praphets of molecu-
lar nunotechnology prove to he on tar-
get, we might even see i TL increase i
the field of biotechnology cach genera-
tion, or even cuch decade! Thus, instead
of beinp “far, far future,” TLI3 biolech
may he 2100 or cven 20501

Condinered an next page .
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Chromosomes are made of
deoxyribonucleic acid, or DNA, This
is a long, complex molecule with a
tightly-coiled “double helix” shape,
resembling a twisted ladder. The
“rails"” are formed from deoxyribose
sugar and phosphate molecules,
while each "rung” on the ladder is
composed of two compounds, called
bases, locked together to form a pair
— either the molecules adenine and
guanine (an AG pair), or cytosine
and thymine (a CT pair).

If chromosomes are an instruction manual, then these base pairs (approximately
3 billion in 2 human') can be thought of as the “letters” in the “genetic code™ that it
is written in. To continue the analogy, particular arrangements AG or CT base pairs
form words, and a single coherent sentence is a gene. Each gene (there are as many
as 100,000 in a human) contains a specific instruction that tells the cell how to man-
ufacture the chemicals needed for life.

A gene sends out instructions to the cell by making a copy of the genetic code
using messenger RNA (ribonucleic acid). Messenger RNA carries a gene’s instruc-
tions to big, lumpy molecules that float around the chromosome, known as ribo-
somes, which are the cell’s biological factories. They read the genetic message writ-
ten in the RNA as an instruction to start or stop manufacturing a particular protein
{see below) from available chemicals.

Proteins are complex molecules {(made of amino acids} used in cellular chemi-
cal reactions. Some proteins make up the structure of cells. Others, called enzymes,
act as catalysts to induce molecules to form new combinations, or break complex
molecules {such as food) down into smaller components. What differentiates one
species or individual from another are the different proteins that their cells produce,
and the order in which they produce them. These metabolic processes — digesting
chemicals from food and making more DNA, RNA and enzymes so that cells can
replicate — are what characterizes life on the cellular level.

Cells replicate by splitting in two. When this happens, each of the chromosomes
within them also divides down the middle, so that both new cells have a copy of
each chromosome. These half-chromosomes then reconstitute themselves from the
loose chemicals in the cell. In this way, each cell remains an exact duplicate of the
original. In the case of asexual, single-celled organisms like bacteria, this ensures
that each one is identical.

Multiceliular creatures that reproduce sexually are an exception to this. Each
* parent’s reproductive cells carry only half the normal number of chromosomes.
When they unite (in a human, when an egg is fertilized by spermy), they form a sin-
gle, complete cell with the full number of chromosomes. Half of the chromosomes
{and their genes) come from one parent, half from the other. After this, the joined
cell replicates normatty.

As a multicellular organism grows, genes are activated fo cause individual cells
to specialize. Some become nerve cells, others become skin cells and yet others
form different organs, et cetera — all in accordance with the instructions carried in
their genes. In humans, a fertilized egg (zygore) develops first into a blastocyst, then
an embryo, and finally a fetus that is eventually capable of surviving outside the
womb as a baby.

Gengineering Techniques

Genetic engineering, ot “gengineering,” is the practice of manipulating genes to
produce desired changes in an organism, The foundations of gengineering were laid
in 1950s, when Watson, Crick, Franklin and Wilkins described the structure of
DNA. Watson and Crick identified it with the basic blueprint of life (1953), and
determined that all terrestrial life forms seemed io share a universal genetic code.




Biotech Tech Levels
{Gontinued)

This axsumption s been incorpo-
rated into some of the vignettes e fater
chapters, which explains why several of
the persoaalities “hive through™ multple
tweeh fevels,

Tech Level Usriations

It"s pertectly possible to have a soci-
ety in which certain developments in
technology. such ay brotech, are more
or tess advanced than other types of
technotoey, [n fact. this is strongly rec-
omniended for certain campaign set-
tings.

For instance, the average cyberpunk
world background (as described in
GURPS Cyberpunk) muy be TLE over-
all, but medicine, biotech and cybemet-
ics are usualtly at TL1O or TLIT -
somcetimes cven higher. A “nanopunk™
world may be TLR-9 in the physical
sciences but TIL12-13 in biotech and
nanoiech.

Likewise, vome alien species or
exotic human cultures may folow a dif-
ferent path, leading to TL9+ in biotech
but a much lower tech level in other
areas. This is especially likely for aquat-
ic species, or those evolving in gas giant
atmospheres.

GMSs should also feel free o adjust
the tech level at which different
biotech inventions appear. If you think
braintaping should be TL12 rather than
TL9. there’s no real reason why it
can’tbe. ..

7))
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In the 1970s. 1t was discovered that proteins called restriction enzymes (derived
from certain bacteria) could act like molecular knives, slicing DNA molecules at
predetermined points. while another enszyme. ligase, could function like a molecular
glue to rejoin these picces. Since all life on Earth has the same genetic code, the
genes dare. in a gross but wonderful sense. a box of interchangeable parts. Using
restriction enszymes and ligase. scientists found theyv could chop fragments out of
one orgamism's DNA and splice them into another. resulting in “recombinant DNA”
Thus the discipline of genetic engineering was born.

A1 first. only simple bacteria could be gengineered. but by the 19805, scientists
had Tearned how to “cut and paste” genes inlo more complex plants and animals.
Since DNA is 4 universal code. genes from one species can be added to another.
producing rransgenic life forms that possess traits irom multiple species.

Bv the 1990s. many transgenic life forms. from simple bactena to higher mam-
mals like mice and pigs. had heen developed and even patented. for both research
and commercial purposes. Ethical considerations have so tar prevented the creation
of transgenic humans. but human genes have been inserted into other organisms.
Genetic engineering has aiso been pertormed on humans to fix genetic defects (such
as immune deficiency or cyvstic fibrosis). using a process known as gene therapy.

8o how does gengineering work?

Sophisticated chromosome-mapping techmiques tsee Human Genome Project.
p. 14) are used to determine which genes do what. The desired genes can then he
cut out of cells tusing restriction ensymes) and placed into bacteria. where they are
copicd as the bacteria reproduce. Since the 1980s. however. the favored method has
been a technique known as the polvmerase chain reaction. or PCR: see p. 13, A
genetic engineer cap create a computer mode] of the genetic sequences he wants.
then mix together the basic bunlding blocks 10 assemble DNA molecules in the lab.
By copying the sequences of existing genes. genetic engineers can produce genes
that they know will be functional. Alternatively. thev can analvze proteins and use
that information to devise genes that will produce those proteins.

Strands of DNA don't do any good just siting in a test tube. though. If the
DNA is 10 be added to a different species. 11 must be further modified so that it will
actually do something texpress itself”) when inserted mto the host organism’s
cells. To do this. genetic engineers must construct a partnally arificial gene that
obevs the regulatory mechanisms of the host species. Altered DN also needs a
way to enter the cells of the organism it 15 to mohity. Some of the methods used by
gengineers to accomplish this are:

Microinjection: A favored method is to inject genetic material into target cell
nuclei. either with a tiny needle or by using a “gene gun”™ which uses compressed
gas to fire verv tiny pellets (often gold dust) coated with genetic material.
Microinjection is the preferred method when genes need only be delivered to a sin-
gle cell (such as a bactenum or egg celly in a lab dish.

Bacterial Plasmids: Plasmids are small nngs of DNA found in bactenia outside
their chromosomes. Some tvpes of soil bacteria. such as Agrobacterium thumefa-
ciens, have the habit of inserting pieces of their plasmids into planms. transferring
some of their DNA 1o the plant’s chromosomes. reselting in tumors. Scientists have
been able to modify these plasmids imo vehicles for the transport of recombinant
genes, and they are useful tools for gengineering many plant species. However. this
method is ineffective on amimals and some plants.

Retroviruses. In their natural state, retroviruses (UCRNA viruses™ ). such as HIV,
enter a living cell and take over its metabolism. They inject therr RNA into the cell.
taking over its celluiar machiners and foreing 1t to make copies of the virus. Genetic




Prokaryotes
and Eukaryotes

At the celludur level, g yeast 15 more
closely related 1o a4 human than either
are to a bacteriem. Terrestrind life 15
divided into two main catepories:
prokarveric organisms (like bacteriat
und erkarvoric orgumsms (like fungi.
plunts and ammaualst. The cells of
cukaryotic and prokaryotic Hfe forms
have certain tuadamental differences.
for examnple, cukaryolic cells possess a
cleardy-defined nucleus, as well as pos-
sessing tntrons {see Junk DNA and
Gengineering, p. 10) and organclles
isee Eve, Ewkarvotes and Organelles. p.
81,

While the two major branches of lite
on Larth are the prokarvaotic bucteria
and the eukarvotes, a third division has
recently come to Hghe These are bacte:
rig-like micraorganisms that have been
matmed arefoen nicaning ancient” in
Greek), because they have been around
on Earth for billions of years. When
first discovered 20 years ago, these
“urchaebacteria” were thought to he 2
very ancient type of bacteria with odd
propertics; ¢.g.. some archaea species
have a methane-secreting metabolism
and live in high-temperaiure thermatl
vents. However, recent research sug-
gests (hut they are quite different on a
genetie level — two-thitds of the genes
of archaea do not resewhle those of any
other [iving creature, supgesting a
divergence from bacteria at least three
billion years ago.
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engineers have turned this ability to their advantage. They modify the retrovirus so
that instead of hijacking the cell to make viruses, it deposits the new gene. One pit-
fall of this method is that viruses are hard to selectively target — this procedure often
produces many failures for each success, and there is a very slight but real danger
that the virus will deposit genes in the wrong place, or damage existing genes,
resulting in unintended defects or even cancer. However, retroviruses have the
advantage that they can be used to deliver genes to many cells at once, which makes
them useful for gene therapy (see p. 9). In the future, “smarter” tailored viruses with
greater discrimination may be developed.

Artificial Chromosomes: The problem of knowing where to put recombinant
genes may be solved in some cases by creating completely synthetic chromosomes.
This has been done in the lab (as of 1997) and may prove 1o be a useful tool. A new
chromosome will be very obvious to any genetic test, though!

Nanoviruses: At present, retroviruses and microinjection are the most common
ways of inserting genetic material. However, 2ist-century gengineering may use
more exotic techniques. One possibility is the nanovirus, a protein-based “organic
robot” capable of performing sophisticated molecular and cellular engineering.
Nanoviruses may be radically gengineered retroviruses or white blood cells, or com-
pletely artificial constructs. They pass harmlessly through cell membranes and tuke
over cellular machinery using their own artificial enzymes, then alter or insert genetic
material or other chemicals. They communicate with each other using specialized
enzymes, and even cooperate, coordinating their operations. Nanoviruses are power-
ful tools, and are the basis of many ultra-tech gengineering projects, taking over
from clumsier tailored viruses in tasks such as germline gengineering.

So what can you do with recombinant DNA? Some possibilities are . . .

bene Cloning

Genetic engineering technigues can be used to isolate the particular gene that pro-
duces a given protein. That gene can then be inserted into a tast-reproducing bacterium,
creating a transgenic species. What good is that? We’ll demonstrate with an example:

The protein insuiin is vital for treating diabetes. It's produced naturally in the
human pancreas, but harvesting it from humans is not practical. Before gene
cloning, insulin was harvested from other animal species, but this required expen-
sive purification and sometimes had side effects. What was needed was a way to
mass-produce pure human insulin in large quantities. This was accomplished by
using recombinant DNA technigues to splice the gene that makes human insulin into
a bacterium. If the genetic engineering is properly performed, the bacterium will
accept the foreign gene. The human gene will then “express itself” by telling the
bacterium to manufacture the desired protein.

Bacteria can reproduce every half hour or so if they are sup-
plied with the proper nutrients and their temperature is carefully
regutated. Each time they reproduce, they double their popula-
tion; in a day, there might be a few million of them. When a
} large enough biomass of bacteria exists, the mass can be
processed to extract the protein. A little more finesse in the
genetic engineering may even produce a bacterta that excretes
the protein itself. If a large enough vat is used, tons of commer-
cialty-useful proteins can be produced.

This process has been used successfully since the 1980s.
While late-TL7 gene cloning techniques of this sort focus on
'} compounds that are medically useful {such as insulin or growth
hormones), TL8+ techniques may widen this to include numerous
proteins with exotic industrial applications. As genetic engincer-
ing labs become more widespread, it’s possible to imagine gene
cloning being used to produce substances such as illegal drugs.

In addition to naturally-occurring, medically-useful proteins,
gengineering has spurred the design of new ones with novel char-




Eve, Eukaryotes
and Orgonelles

One ot the wmuajor differences
hetween hacteria (prokuryotes) and
more advanced organisms (cubaryotes)
is that the latter possess mintature,
orean-like parts catled “organeltes.”

Organelles are located outside the
cell's nucteus, and perform speciatized
tusks. much like our body’s organs. For
example, the mitochondrig are bundics
of rod-like orgunelles where vital, encr-
gy-reteasing chemical reactions take
place. These energy factories consume
exygen to break down sugars and acids,
then vapture the resulting energy for the
cell’s use. Other types of orgunetles
include plastids (organctles where pho-
tosynthesis takes place in plants} and
undidipodia (whip-like bodies found in
the tails of sperm).

Organelles resemble tiny bacteria
in fact, they possess minute amounts of
their own DNA and RNA. In effect,
they have their own tiny genomes. A
growing body of recent cvidence sug-
gests that in the distant past, organelles
were originally free hacleria, but were
engulfed by other bacteria and incorpo-
rated into them as symbiotes. Our
genetic code seems to show that it was
this evolutionary leap that transformed
prokaryotes into the more complex
evkaryotic species. enabling them to
evelve into plants and animals.

Organelles — specifically. the mito-
chondria — have helped scientists study
the way species have evolved. When an
organism reproduces sexually, the spern
and egg unite to comhine the mother’s
and tather's genetic informalion.

Continised on nexr page . . .
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acteristics, such as tailored enzymes designed to perform specific chemical reactions
more effictently than conventional catalysts. In the 1990s, only a few dozen enzymes
were used for industrial purposes. such as detergents or food sweeteners. but enzyme
enginecring will be 2 major industry in the 21st century. Many future products, from
superior plastics to new foods and wonder drugs. may use genetically moedified
("genemoed™) enzymes in their manufacture, and such enzymes may even be the first
step toward building nanomachines.

Germline Gengineering of Plants and Animals

This is what most people think of as genetic engineering. Using the techniques
described above. genes are inserted into the reproductive germ cells of a plant or
antmal, such as fertilized eggs. Modifications to the single. fertilized germ cell witl
be passed on to all successive cells in the creanism. as the egg cell grows and
divides, Moreover. if the process is performed correctly. the altered genes will be
put in the right places and be accepted by the cells” regulatory mechanisms, This
will cause the cells 1o produce different proteins, which will lead to the organism
developing in a different way than it otherwise would. The result? A permanent
change 1n the species. and one that can be passed on 10 successive generations.

Germline gengineering can create enhanced or modified organisms. These include
transgenic plants and amimals with numerous commercial. medical or even military
uses {see Chapter +4) and altered humans or other intelligent species (see Chapter 2).

Gene Therapy

When working with germ ceils. a single change will spread throughout the
entire organism. However. after a germ cell has grown from a seed or an egg into a
mature organism. performing genetic engineering is much trickier. because instead
of working with crly one cell. the gengineer must work with billions. each of which
has now been locked into a specialized role.

While i1 is very difficult to add genes that alter the way an organism has already
grown. genetic engineering can be used to correct hereditary defects like cvstic
fibrosis or hemophilia. which are generally caused by malfunctioning genes in spe-
cific parts of the body. The process known as gene rherapy uses retroviruses or other
methods to replace defective genes with functioning ones in specific cells. In the
future. with the availability of more advanced tools like nanoviruses, such “genetic
surgery” may become a means of not only healing but also augmenting or trans-
forming living beings — see Genetic Surgerv 1p. 75) and Proteus Viruses {p. 77).

Genetic Testing

Evervone's DNA is unigue {with the exception of clones and identical twins): a
genetic record s contatned within every cell. A person’s DNA will also be similar
to his blood relatives’. and so can be used to help determine one’s ancestry.

At present. 1t's possible to perform genenc tests on blood or tissue samples. In
the future. as the human genome 1s mapped and sequenced. the accuracy of these
tests and the amount of information they will provide will continue 10 increase.

Genetic testing has a wide vanety of applhications. These include:

Trair Anafxsis: By matching a person’s DNA sample against what i$ known of
their species’ genome. hereditary traits can be determined. including sex. race. hair
and eye color. hereditary diseases. et cetera. By mid-to-late TL8. even more detail
may be available. as the Human Genome Project ip. 14} turns up the genes that
influence specific mental and physical traies — or even pst or super powers. in set-
tings where those have genetic causes! In general. if an advantage or disadvamage
ts tnbora rather than otherwise acquired. it may be detected by trait analvsis,

Identificarion: A quick genetic test can be used for on-the-spot identity
checks. comparing a blood (requires oniy a pinprick) or saliva sample with infor-
mation that is contained on an ID card or in a database. This may be common in




Eve, Eukaryotes
and Organelles
(Continued)

However. the sperm only carries a
mucleus — it doesn'l transmit any of the
father's mitochondria, which are outside
the nuclews. This means that mitochon-
drial DNA is passed on only through the
mother. By mcasuring the rates of
genctic mutation over generafions —
which, in the simple genome of mito-
chondria, are remarkably regular — it is
possible to get esttmates as to how old a
particuiar species is, and at what point it
diverged from other, related species.

In 1987, a team of scientists used
this “mitochondrial clock™ te develop
the “Eve” theory, Study of different
human poputations aliowed them to cal-
culate an average mutation rate for
human mitochondria, and they used that
to conclude that the ancestor of all sur-
viving mitochondrial DNA types exist-
ed around 200000 years ago, in Africa.
This doesn’t imply there was only one
human female — only that, of several
thousand carly humans. only one partic-
uluar African genetic line has survived,
Far more on the "Eve” theory and its
relevance to human evolution, see
GURPS Dinosaurs, p. 94,

The “Eve” theory is still guite con-
troversial. und there are guestions about
the accuracy of the stafistics used in the
calculations, Nevertheless. as our
knowledge of genetics improves. thix
kind of genetie analysis may prove to be
a valuable tool in measuring the way
species evolve.
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high-security areas. Howcver, considerations of privacy may lead to laws that limit
the widespread use of genctic identification.

DNA Forensics: Analysis of trace DNA samples — such as remains, or bodily
fluids left on a crime scene or victim — can be matched with genetic records in a
database. This can identify who was involved. If no match comes up in the databas-
es, suspects can be tested. Trait analysis can also be performed, and may provide
clues as to the identity of the perpetrator or unidentified victims. At mid-to-late
TLE, genome information can even he used 1o creale 4 rough computer simulation
of what the subject might look like (in the absence of cosmetic surgery) assuming
various ages and environmental influences, such as diet.

Genetic Targeting: At high TLs, DNA information may be used 1o create tarpet-
seeking diseases (p. 89} or nanoviruses (p. 84) that can home in on specific individuals.

Testing Procedures

Genetic testing at T1.7 must be performed in a luboratory. Forensics skill and a
day or more of work may be required to properly gather samples. Genetics skill and
at least three hours will be needed to compare the DNA of one suspect with another;
commercial labs osually take about six weeks to report. Trail analysis requires at
least a day’s work. Critical failure can result in the contamination and misidentifica-
tion of samples, If samples are very small (e.g., only a tiny trace of blood), apply a
-4 penalty. A rush job (3-4 hours) is made at & -2 penalty; there is no modifier for
taking a full day. while taking a full week gives +2.

At TL, a portable genetic scanner can take samples in a few seconds (prick a
finger, for instance), analyze them and upload the data to a computer for an instant
cross-check against a database. A pocket scanner is $500 and one pound at TL8; roll
vs. Electronics Opceration (Sensors)+2 or Forensics+2 to use 1. An ¢xpert system pro-
gram capable of performing on-the-fly genetic trait analysis (at skill 10, takes about
ten minutes per attempt) is Compiexity 3 and $30,000 at TL8. Each +1 to skill dou-
bles cost and increases Complexity by one. All weights and prices are halved one T1.
later, and halved again two or more TLs later. People like police officers will usually
be able to connect their personal computers to computers running multi-miliion dollar,
high-Compiexity programs in major facilities (e.g., FBI crime labs) for rapid analysis.

At TL9+, hivscanners (p. UT19} can perform genetic scans. As well, forensic
microbots - or nanomachines, at higher TLs — can be introduced into & crime scene to
locate nearly all traces of hlood, tissue and other evidence in 4 few hours. These can
uncover traces dating back weeks or months. A package of forensic microbots or
nancbots is $2,000. Sce p. UTTE3 for more information on forensic nancmachines.

Genetic Testing and Privacy Issues

Whose genetic records end up in a genetic database, and who are they accessi-
ble to? This is a major legal question {or the 215t century.

Currently, most genetic testing is done by hospitals, at the request of patients
who want to see whether they have any hereditary defects, usually becawse there is a
history of such problems in the family and they are considering having children.

Some genetic testing is also performed under legal auspices, generally for
forensic purposes  especially in rape cases, and to determine parentage in custody
Or palernity suits. At present, genetic testing usually requires a scarch warrant, or
may be administered on a voluntary basis to prove one’s own innocence.

For the moment, only people who have undergone these tests end up in law-
enforcement genetic databases. In the 1990s, the FBI had DNA profiles on over
100,000 people, mostly priscners. Meanwhile, the U.S. Army is genetically testing
its personnel and developing portable scanners. The announced purpose is to make it
easier to identify the remains of dead soldiers.

The question of whether cmployers can test workers or job candidates is controver-
sial. I'or example, current genetic tests can determine susceptibility o some hereditary
discascs. If testing showed that somcone had a greater-than-usipal risk of developing
medical problems (even late in life), then they might be perceived as a potential burden
on corporate heaith care plans. There is also the risk of lost productivity il they get sick.




Junk ONA
and Gengineering

(ienes that make proteins used by
the body only account for about 2% of
the genetic material on the chromo-
somes of most specics. Much of the rest
are regutators for conirol sequences
which tell the genes when to turn on or
off. In enkaryotic organisms (such as
humans} there are also introns — long,
scemingly meaningless “junk DNA”
seguences with no apparent function.
Eukarvotic cclls possess mechanisims to
ignore the intron sequences when mak-
ing proteins.

How did these “worthless”™ introns
get into the genetic code? One theory is
that they represent changes introduced
by ancient viral hitchhikers. or are sim-
ply the genelic debris of evolulionary
dead ends. It's also possible that they
act as “genetic speed bumps” to slow
down and regulate the rute ut which cer-
tain proteins are manufactured. Maybe
they act as genetic “spare parts,” usabic
in future mutations. In a cinematic cam-
paign, introns may have a more sinister
purpoese — they could coatain latent
genclic sequences that await the proper
control signal to activate. Perhaps they
would express themselves as super-
powers!

Comtinued on next page . . .
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As aresult, they might not be hired, and might even lose existing jobs or health insur-
amce. Similarly, insurance companies may wish to test applicants. As csting gathers
mmre data on genes that influence human behavior. discrimination could tx: extended
woward people with hereditary tendencies toward “undesirable”™ mental traits.

Other issues related to genetic testing include the screening of the unborn: If an
embryo or fetus tests positive for a birth defect — or just isn’t up to par — should it be
aborted? Or should genetic surgery be atternpted? Then there’s the question of
whether a person would want 1o know that he has a higher risk of coming down
with a disease  or that his gencs say he has less potential for intelligence or mental
stability than is the norm. Finally. there are worries about the security of genetic
mformation. If a cautious couple get tested to ensure they won't pass on hereditary
conditions to therr children. can they be sure that their genetic data won't also find
its way to insurance companies or emplovers?

Just ~ow widespread genetic testing becomes may vary from country o coun-
try, and in a GURPS Space campaign. from planet to planet. In many countries
today, there is political support for laws to limit testing in order 10 protect genetic
privacy. In a “dark futurc” like GURPS Cyberworld, though. these may be repealed
to serve the interests of megacorporations and repressive governments,

Genetic Reconstruction

This is a technigque in which traces of genetic information — even minuie DNA
fragments — are recovered and picced together with the help of technologies such as
the polymerase chain reaction (p. 13). Computer synthesis and exirapolation from
the gencmes of known similar organisms. if any, can be used fill in the gaps left by
damaged or missing DNA. Eventually. enough genetic material may be available that
an entire genome can be reconstructed. It can then be studied in the lab. or possibly
even spliced inte a reproductive cell from a simnlar species (if one exists) and carried
to term. either within an artificial womb or a suitable surrogate mother.

Genetic reconstruction is a powerful research toel for determining the nature of
vanished species. More dramatically. it may be used to reclaim species that have
recently become extinct. At higher TLs. long-dead species. such as mammoths,
dinosaurs or even a vanished race of aliens. could be reconstructed from fragmen-
tary evidence. provided that such cvidence could survive.

DNA has been recovered from specimens of humans. plants and animals many
thousands of years old that have been mummified, frozen in glaciers or preserved in
peat bogs. The chance of finding DNA traces from creatures millions of years old.,
such as dinosaurs, 1s more remote. Michael Crichton’s Jurassic Park portrays a sce-
nario where dinosaur DNA is found in amber. preserved inside the stomach of an
ancient mosquito that had sipped dinosaur blood before becoming caught in trec
sap. However. even if such a find were made. it would be nearly impossible 1o
assemble the trace DNA fragments that would be recovered into an actual genome.
at least wath present technology.

If actual tissue and bone samples are available. the process is far simpler -
rather than bringing back dinosaurs. we may want to start with mare recently
extinct amimais. Forensic investigators could also use this technigque o make a
genetic map of a decades-old corpse. then check it against their files. If they had no
records of a person with that genetic pattern. they could call up a holographic com-
puter simulation to determine his onginal appearance . . . or even clone the body!
(A reconstructed clone would have the mind of a newhorn, although there is nothing
to prevent a braintape being played inte one: see p. 116.)




Junk ONA

and Gengineering
(Gontinued)

It genetically-eneinecred critters are
nunulactured from seratel {TL94). the
designer may decide not to include
introns. 10 nrke his tusk simpler und the
results casier to predict. This means that
gengineered organisms muy have high-
ty-compaci genomes. This would be u
vood way 1o el if o blood sample 1y
from an evolved organism or a manu-
fuctured one. Of course, without all that
“junk™ to work with, there will be very
Hittle chance of novel traits developing
spontaneously.

Omne “far out” use for introns would
be to code non-genetic infornmation into
an organism’s cells. For example, trade-
marks. scrial numbers, secret messages
or other data could be “written” into an
organism using coded arrangements of
introns! And what it ancient astronauis
coded an interstellar “treasure map” into
ety introns’

Uiruses and Bacteria

A bucterium is a single-celled,
microscopic prokaryote, of which there
are couniless different species. Bacteria
are the simplest forms of life. capable of
rapid reproduction by dividing to form
more bacteria,

A vires is much smaller — too small
0 be seen under the average optical
microscope — and consisis of a clump of
genctic material (DNA or RNA)
sheathed in proiein. By some defini-
tions, it's not alive at all. Viruses grow
only in living cells, whereas certain
strains of bacteria can survive almost
anywhere, A virus lacks the molecular
machinery to reproduce itself, such as
the ribosomes that cells possess.
Instead, a4 virus sceks out living cedls,
slips into them and hijacks the cells’
machinery into working for it.

A retrovirus is a virus whose genetic
material consists of RNA, This type of
virus can be relatively easily modified
into a tood useful in gengineering. For
instance, genetic engineers canp create
modified “transfer” viruses that can
carry new genes {or gene regulators)
into cetls in order to alter them.

A nanovirus (p. 77) isn't a real virus
- it’s a bio-nanotech construct that
sometimes behaves Hke a virus, Tt might
have a virus in its ancestry, but its rela-
tionship is about as a close as that of a
woaden ship to a tree.
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If a scientific lab is hired to perform a genetic reconstruction, the process will
usually take from two to six weeks (depending on the difficulty) and cost $5,000 per
week.

If a scientist wants to attempt # reconstruction, the GM first determines if there
is enough genetic material to make it possible. Reconstruction requires a genetics
lab, # Genetic Replication computer program (Complexity 6, S40,00{) and a suc-
cessful Genetics roll. Suggested modifiers: -10 for DNA traces, -5 for actual tissue,
0 for a complete corpse; -15 at TL7, -10 at TL8, -5 at TL9, or 0 at TL10+. Roll each
week; success indicates the process succeeded and a clone can now be made. A fail-
ure requires further work {one week times the number the roll was failed by). A crit-
ical failure indicates a mistake; an attempt to grow a clone will produce a flawed
copy, a dead, non-viable one, or (possibly} a monster — GM’s option.

Biomimetics

Biomimetics is the branch of materials engineering that deals with the develop-
ment of synthetic designs modeled on biclogical materials. Natural materials often
have extremely complex molecular structures. Rather than copying these directly,
bicmimetics seeks to improve on nature by using them as templates for synthetic
molecular designs.

Designing synthetic versions of natural polymers — hike snatl shells, wood or
insect chitin — could lead 1o stronger and tougher materials. As well, since many
biomaterials can sense and respond to their surroundings, a major goal of biomimet-
ic technology is to develop “smart” materials capable of altering texture, color or
shape, sensing and repairing stress and damage, or even growing. Primary applica-
tions include armor, cybernetics, sensors, textiles and waterproof, weatherproof,
“chameleon” or “stealth™ coatings.

Many of the TL8+ items in GURPS Ultra-Tech already employ biomimetic
materials. The most cbvious is bioplastic (see p. UT17), but more subtle applica-
tions also exist. For example, some archaebacteria (see Prokarvotes and Eukaryotes,
p. 77 live at very high temperatures in ocean thermal vents. Their heat-stable mole-
cules could be adapted for many industrial and pharmaceutical processes, ranging
from detergent additives to ablative armor (p. UT73). A more widespread hiomimet-
ic technology is “bioglue™ — a range of a biodegradable, waterproof adhesives based
on the naturaliy-secreted, protein-based glue used by limpet mollusks. Bioglue can
be found in many TL8+ surgical kits, replacing conventional surgical sutures, since
it does not need to be removed; it is also the adhesive base for plastiskin patches (p.
UT94). Besides its medical uscs, bioglue is used 1o assemble many TL8+ composite
materials and in ultra-sticky tangler strands (p. UT51).

Biotronics

This technology uses organic, protein-based systems rather than inorganic mol-
ecules for information storage and processing. Scme biotronic technologies on the
herizon are . . .

Biosensors (TL7/8)

A biosensor is an electronic device that consists of a ordinary computer chip
coated with a layer of biological molecules that sclectively bond with a specific,
known compound. When this occurs, the chip sends a signal that these molecules
are in the area. Depending on the design, a biosensor can be used as a contact senasor
to identify specific chemicals or biological substances, or as a ranged sensor to
detect airborne motecules such as toxic gases or explosive vapors.

The main limitation of biosensors is that they don’t detect “unknown” com-
pounds. However, they can be easily updated by plugging in a new biosensor chip.
At TL8+, more sophisticated binsensors may work as “electronic noses™ with blood-
hound-like odor detection capability. For an example of a biosensor, see the chem-
scanner (p. UT19}.




Heredity

In the nineteenth century, 4 muonk
named Gregor Mendel studied pea
plants. He postulated that coch inherited
trait (like whether o plant is short or
it is determined by a specitic factor,
which we now call i gene. An vrgasise
has two copies ol cach trait’s gene. In
reprodduction, each parent passes half of
its genes fdelermined semi-randomiy)
tr ity offspring. The other half come
from the other parent.

For exnmple, (Tower color in plants
is 0 genctic (rait. I one plant has red
{Towers und the other has white, wiil the
Howers of their offspring be pink? No!
This is because those genes don't Blend
together. tnstead. the offspring of a
crosy between white and red parents
would also be either red or white.
Which gene is obeyed depends on
whether that gene’s (rait 1s a “recessive”
or “dominant” one. If red flowers were
dominant over white for 4 particular
plant, then the hybrid offspring would
be red.

However, that 1sn'( the end of the
story., While the hybrid plant focks red
(this is called ity phenatypel its actual
BONes covering color (or genonpe) are i
mix of one for redness and one for
whileness. Suppose it ts cross-potinated
with another red hybrid that has one red
and one white gene. The luck of the
draw may fcad to their offspring having
two red genes {thus being redy. a red
and a white pene (also red), or two
white genes (white!). Thus, two planls
with red Mowers can produce one with
white flowers.

Continued on next puge . .
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Optical Biochips (TLE)

Bactenorhodopsin 15 4 natural protein derived from bacteria. When illurmnated, 1t
absorbs lLight and undergoes predictable and rapid chemical changes.
Bacteriorhodopsin may be stabilized into two-dimensional lartice structures that func-
tion as optical switching systems on a much smaller scale and with higher information
density than silicon-based electronics. Biochips using bactenorhodopsin lattices or
similar protein-based information technologies may provide the integrated computing
power necessary for many TL8-10 gadgets. such as minidisks, computer chips, optical
data storage. holographic technology, “rollable”™ video displays and datacloth (p.
UTT32). miniaturized HUDs, cyberwear (especially bionic eyes). microbot brains {p.
RO67) and “smart” textiles such as vancloth (p. UT27). chamcleon suits (p. UT83)
and intruder suits (p. U'F86). They are also a vital precursor to nanotech.

Uatbrain Biocomputers (late TLE)

A vatbrain. or “meat matrix.” 1s a computer whose processing capabilities have
been enhanced with organic nerve tissue. Due to their ability to mimmce human neur-
al systems. vatbrains are highly efficient. The down side 1s that the Hife-support
facilities for their organic central processing units are heavy. requiring precise ¢nvi-
ronmental controls and nutrient feed systems. Some experimental models may be
too delicate for commercial use. but spin-offs of hiochip systems and cyberbrain
technology may remedy this.

Vatbrains are constructed using the compuier rules found on pp. CI112-15. They
must have the neural-net option. In addition. weight and volume are multiplied by
1.5 and cost 1s multiplied by 5. They have +1 Complexity.

A vatbrain of Complexity 7+ can spontancously “awaken™ and become sentient.
Roll 3d each year. On a 6 or less. the computer awakens: see p. UT31 or p. RO57
for the effects. A good example of a sentient vatbrain 1s Memoon-§2 (p. CW92-93).
a TL8 macroframe with the neural-net and vatbrain biocomputer options that has
put extra character points into IQ and skills.

ONA Computers (TLI)

This technology makes use of the amazing information density of DNA. By
maodifying its strands to form a half-dozen or so branches. “computing cells™ can be
linked together into a complex “bio-net™ matrix. Data is then stored as electrons in
metallic atoms bonded to each cell. A DNA memory unit the size of a sugarcube
could store terabyies of data. while cell-sized DNA compitters could control micro-
bots or nanomachines such as the nanoviruses used in gengineering and nanosurgery.

Will DNA computers be the wave of the
future, or will they be replaced by advanced
optical storage or Inorganic nanocomputers?
It would be reasonable tor assume that Ti.9+
computers are DNA computers - and just as
reasonable to assume that they use other
technigues - so0 iUs up to the GM. However.
if DNA computers do fulfill their promise. it
would be guite realistic to increase the data
storage of both “disks”™ and mass storage by
a factor of 1.0O0O — that 15, read “gisabvies”
(gigs) as “terabyvies”




Heredit

(Continue

Recessive frails can ship generations.
which 15 why you soiietimes see chil-
dren who deon’s resemble their parents,
[n humans. many rare truts, including
most inherited genetic detects. tend o
be recessive,

In practiee, heredity s actually a lot
more complex  than the =ideal”
Mendelian model ~ there are mixed-
dominant, cross-dominant and non-
Mendelian traits thal break the rules
deseribed above. Some traits are also
“sex-linked”  that s they are locuted on
sex chromaosomes. and are transmitted
differently betwern males and females.

In many science fiction anovels that
deal with pat abilities inotabiy Frank
Herbert's Dwee and Marion Zimmer
Bradlev's Darkover serics), rocessive
and sex linked traits wre piten wsed 1o
explain why certain psi powers are rare,
or why women or men are more hikely
to manifest them.

Pulqmerase Chain
Reaction (PGR) (TL7)

One of the basic tools in any gepetics
lab ~ince the laie 19805 is the polymerase
chain reaction (PCUR) machine. This can
rapidly replicate (“amplify™ DNA from
very small amounts of source material in
a muatter of hours, creating thousands of
copies of DNA frupments from single
cells, Besides 1ty use 1 genetic enginger-
g, PCR allows penctic testing {from as
little material as a hair follicle or 4 (iny
drop of blood {see Genetic Testing, p. 9).
permits the automaion of gene sequenc-
ing lhastening efforts like the Human
Genome Project. p. t4) and allows
pengtic reconstruction (po 11}, enabling
reseyrchers to isolute and replicate
ancient DNA sumples.

One weakness of PR i that it 15 so
sensitive, technicians must use great
caly tor ensure thal whatever INA they
are amplifyine actuadly comes from a
particutar sample, rather than comanm
aants =~ soy. a skin Tlake Irom the
resercher.

Continued on nexi page . ..
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Cloning of Multicellular Organisms

Uniike bacteria, species that reproduce sexually receive chromosomes from both
parents, and each child is different. Clening is a way around this, It is a bioengineer-
ing technique that is used to produce muhiple, geneticaily-identical offspring.

Cloning is easy with plants — it’s done by making a cutting and planting it.
Farmers and gardeners create clones all the time. It’s not so easy with animals, but it
is possible.

Much of the current research into cloning is driven by its commercial potential.
For example, a prize cow or a superior strain of wheat can be reproduced exactly.
Combined with gengineering, cloning allows genetically-engineered species to be
mass produced, even if the gengineering was so exteasive that they could no
longer interbreed with normal specimens. The uses of human cloning are dis-
cussed on pp. 16-17.

Embryo Division {TLT7): Another way to produce identical copies is to split an
embryo at the 2-, 4-, 8- or possibly 16-cell stage to produce artificial twins, quadru-
plets, et cetera, While this isn’t true cloning, it is considerably easier to do. It has
been done with humans, but has little practical use.

Cloning from Embryonic Cells (TL7)

Cloning technology was first explored in the mid-1960s with frogs and fish,
whose egg cells are very simple in design. These early clones were made by trans-
planting the nucleus {containing the chromosomes and genes) of an embryonic ani-
mal cell into an egg cell whose genetic material had been removed. With electrical
stimulation, the modified egg then developed normally into an embryo, a fetus and
finally a baby, genetically identical to the nucleus donor.

However, while scientists could make clones, there seemed to be a catch — a
process known as cell differentiation. As an embryo develops into a fetus, certain
genes in each particular cell activate, depending on the cell’s role in the developing
organism. The cells become much more specialized; for instance, they turn into skin
cells, heart cells, brain cells and so on. The unused genes “switch off,” and the now-
specialized cells lose the ability to replicate in the fashion that cloning requires,
because the genes required to make a complete animal are no longer functioning.
The only way to avoid this problem seemed to be to take a cell from the early
embryo (a stem cell), before it had differentiated.

During 1980s and 1990s, cloning experiments were applied to mammals,
Human embryos weee first cloned in 1993, but they were not atlowed to develop
into fetuses. Researchers figured out how to make multipie clones by culturing sev-
erat cells from the same embryonic cell, but this had limited usefulness. You could
clone animals like livestock, but because you'd have to start with the embryo, there
was no way of knowing whether the animal would be worth cloning. As for cloning
humans, you'd have to make the decision to clone before someone was born! There
seemed to be no way to clonc an adult, a child or even a fetus.




Polymerase Ghain

Reaction (PCR) (TL7)
(Gontinued)

All fute TL7+ geneties tubs include
PCR machines or their ulira-tech equiv-
alents. On their own, PCR muchines
may cost from S3. 4K} 1o S125.0040,
depending on their speed and capabidi-
tics.

The Human
Genome Project

The compiete set of instructions for
making a particular organism is called
its genome. exists in the nucteus of
every cell and acts as the blueprint for
altl celtular structares and operations.

The Human Genome Project 15 an
internationat endeavor to discover the
50,000 to TOH,000 human genes {the
human genome) and determine the com-
plete sequence of the thiree billion DNA
subunits (base pairs) that make them up.
The tull praject was saderway by 1990
The project was ntended to be tinished
around 2010, but recent advances 1n
autonmtated gene sequencing and paratlel
computing may result in curly comple-
tion, between 2001 and 2005,

Currently. about 4% of the total
genome has been mapped. However, a
mujor preliminary part of the project
has been the development of technolo-
gies for rapid DNA mapping and
sequencing, and it is expected that as
these mature, the pace will pick up
exponentiatly — which it seems w0 be
doing, It wili be much easier to map the
genomes of other animals. In fact, par-
altel projects to do just that are already
heing carried out.

Conservative prediciions involving
no new technologies suggest that the
completion {or even pariial completion)
of the project will bring the ability to
core many ot all genetic diseases via
gene therapy (p. 93 It wili also allow
very precise genetic testing, which may
have. considerable social impact {sce
Genetic Testing and Privacy Issues, p.
10). Homan gerome mapping will also
make "DNA fingerprinting” much sim-
pler and morc precise. with major appli-
cations in forensics in particular and
identification technology in general.

In the long term, genome mapping is
a necessary precondition for advanced
genetic engincering, It is the key to
vnderstanding the structure, organiza-
tion and tunction of DNA in chromo-
SOMES,

Continved on next page . . .
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Cloning from Post-Embryonic Cells (Late TL7)

This is adult cloning. Take a DINA sample from anywhere (skin, breast, bioed,
et cetera}, load it into an egg whose DNA has been removed. and grow it into a
baby who is a perfect genetic copy of the original cell donor. It seemed tike an
impossible dream — but in 1997, Scottish scientists led by lan Wilmut proved that
the impossible wasn't: Dolly. a female sheep cloned from adult cells. was born!

How is this accomplished?

First. cells ¢in the case of Dolly. udder cells) are removed from an adult am:mal
and allowed 1o replicate in nuirient dishes. Then. the nutrients are scaled back dra-
matically. and the starving but still-living cells become quiescent. This crucial addi-
tionat step of making the cells inactive is enough to allow their genes to receive sig-
nals to start making an embryvo. given the correct environment.

This environment is provided by an egg taken from a female of the same
species (who can also be the cell donor). Using techniques similar to embryonic
cloning. the nucleus of the unfertilized egg is scooped out. removing the genetic
material but leaving the rest intact. An electrical spark is used to fuse the quiescent
donor cells with this egg. “awakening” the cell. The egg and nucleus then begin to
form embryvonic cells: about a week later, they re ready to be implanted into a surro-
gate mother. The offspring that results is a clone of the original celt donor, with no
relation to the egg donor or the surrogate mother.

While cloning of adult organisms 1s now a reality. there are still some real and
potential problems with the technology:

Inefficiency: The metheds used to produce adult clones at late TL7 are very dif-
ficult and labor intensive. In Dolly’s case. out of 277 attempis to fuse adult cells
with eggs. only 13 pregnancies resulted. and only one was born alive. Nevertheless,
# seems likelv that the odds will improve if further research and development are
financed. In GURPS, we assume that further research into cloning and artificial
wombs at TL8 will improve the success rate and reduce the cost.

Side-Effects: Adult cloning appears 1o produce an healthy organism, but it may
take years to be certain. For example, there has been speculation that the cells of a
cloned organism - taken from an adelt — might “wear out” faster, resulting in pre-
mature aging. GURPS assumes this won't be the case — or if it is, that it will be
overcome by more research. If the GM wants to use this concept, it could be simu-
tated by giving clones disadvantages such as Short Lifespan or even Self-Destruct
{p. CI104). If so. the age of maturity won't be any lower, but afterward, aging will
occur more rapidly.

Sheep vs. Humans: Sheep embryos have some differences from human embryos
in their early development that may make them easier to clone. The method used to
clone sheep is expected to work on animals like cows, but it remains to be seen how
difficult it will be to clone a human using these techniques.

Clones and Uniqueness

Genetically. a clone is much the same as an identical twin. A newborn clone
will be a baby. without any of the onginal persan’s memories or skills. Various
forms of ultra-technology may change this - see forced-growth tanks {p. 19) and
braintaping (p. 116).

All other factors being equal. a clone will have an identical physique and
appearance 1o the original. A clone is physically the same as the original at the same
stage in its tife. Thus, a 9-year-old clone will look just like the original did at age 9.
While a clone will not have the original’s memories. it will share any genetic influ-
ences on body and mind. In game terms. this means it will have any advantages and
disadvantages thar the GM ruiles are genetically inherited. and should have sirlar
attributes to those of the original a1 the same age.

However. everything is not always equal. Diet. exercise and environment can
have a dramatic affect on charactenistics. from looks and build to behavior and intel-
ligence. These changes can begin even before the clone is bomn. For example. if the
clone 1s carrted by a healthy surrogate mother. but the original was born to a mother




The Human Genome Project
(Continued)

Genetic Ditferences

How ~imilur are the penes of
hunmans and other animals? All mam-
mals huve about the sume number of
genes. about 50,000 o 100,000, Within
the DNA sequence - the arrangenients
of nucleotides - ape and human genes
differ by less than 10%. For non-pri-
mtrte mammals, like cals or mice. the
ditfercnee is about 20-30% overall
Physical differences are the result of
very subtle changes i the nucteotide
sequences that make up the genes,
These in turn produce somewhat differ-
ent proteins which interact with cach
other, producing the cellular differenves
thrat addd up to spell “human,”™ “mouse”™
or eut”
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who was malnourished during ber pregnancy, the clone may well grow up to be both
taller and healthier!

If forced-growth tanks (p. 19) arc available, they may be able to regulate the
fetal environment to ensure that a clone is identical in appearance 10 the original,
assuming this is desired. Without this technology, ensuring that a clone is complete-
Iy identical requires ensuring that the clone’s nurture and environment - from womb
onward - simulate the original’s. In some cases, this may require exhaustive
research into the original’s childhooed.

Clones and |dentification

Clones {and identical twins) may look alike, but fingerprints, palm prints, freckle
pauerns and retina prints will not maich, at least not without surgical modification.

Also, organelles (sce p. 8) like mitochondria exist outside the nucleus and thus
come from the egg donor, not the genetic donor. Thus, unless the egg cell and the
mature cell nucleus are donated by the same person (who’d have to be femalc), the
clone won't be exactly identical — there will be slight differences in the tiny genome
of the mitochondria.

Cloning Gosts and Times

Today (late TL7), cloning 15 still cxperimental — some estimates place the cost
of making an embryonic clone at about $50,000-S150,000, while a post-embryonic
clone {like Polly) might cost $750,0(¥. If cloning is commercialized, prices should
drop dramatically. Suggested prices and times for cloning mammals are:

Post-Embryonic Cloning: At early TL8, a biotech facility will take 1d weeks
(allowing for failures) to clone a tissuc sample, at a cost of $10,000 per week. This
drops to a flat $1,000 and one week by late TLE, halved at TLY and again at TL10.
The result is a cloned embryo, which must be either implanted nto a surrogate
mother or growa in an artificial womb, such as a growth tank or forced-growth tank.
See Reproductive Techrology (p. 17) for these procedures.

Embryonic Cloning: Divide the cost by five if cloning embryonic rather than
fetal, child or adult cells.

Assuming human cloning is legal, prices and times for cloning animals and
humans will be similar. At TL8+, many hospitals and biotech labs will be willing 1o
bank a customer’s cell samples in a secure freezer for later use. This costs $100 a
month.

While other GURPS books have coupled cloning technology with the idea of
rapid growth (making an adult in six weeks, for instance), cloning and the forced
growth of early embryos into adults are net the same technology by dany means. At
present, we know how to clone from aduit cells, but the result is a baby — and the
technology for both artificial wombs and the rapid growth of embryos i1s hkewise in
its infancy.

Cross-5ex Clones (TL8)

Chromosceme manipulation may be used to change the sex of a clone, while
keeping it more-or-less identical otherwise. At mid-TL.8, this takes about a4 week of
effort and costs $20,000 for a male-to-female change or $70,000 and an extra two
weeks for a female-to-male change (this requires the creation of an anificial Y chro-
mosome, which is tricky).




Examples of
Biomimetic Products

Two examnples of biomimetic prod-
ucts of use to adsenturers:

Arachnoweave Armor (TLO)

Armor created using an exotic bio-
nimetic synthetie based on spider-sitk
proteins. Strong vet supple, “arach-
noweds e armor is manufactured in
black, gray or green for military or
combut applications. [t is also sold in
various bright sitk patterns for sports-
WEAE:

Light Arachnoweave PD 1, DR 4
{PD 0, DR 2 vs, impading): $300. 0.5 h.
for vest; 3500, 1 ib. for full suit.

Medium Arachnoweave PO 2, DR &
(PD 1. DR 2 ws. impaling): $600, 1 1b.
for vest: $8O0, 2.5 Ibs. for full suit.

Heavy Arachnoweave PD 2, DR (2
{(PD L, DR 2 vs. impaling}; $800, 1.5
Ibs. for vest, $1.000, 4 tbs. for full suit.

As with Keviar and monocrys, any 6
rulied does one point of crushing duni-
age, even it the attack doey not pene-
trale armor.

Biosensors -
Chemsniffer (TLO)

A hand-held biosensor system,
Devices of this sort are often used by
customs officialy or police to detect
contraband, such as drugs or explosives,
by analyzing traces in the air, It's typi-
cally equipped with a range of biosen-
sor chips for 100 standard chemical
compounds. Use Electronics Operation
{Security Systems) to operate it; the
deviee has a five-yard range. If contra-
band is completely scaled in airtight
containers, the snifter will be inetfec-
tive: however, careless loading mayv
have left residues on the outsides of the
containers, A chemsniffer costs 3700
and weighs 2 lbs. it operates for 6
months ona B eell.
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Clones a5 Spare Parts

One difficulty with transplants (p. 653 1s the problem of tissue rejection. If
human ¢lones can be grown. they could be used as a source of medical transplants
for the original. with no chance of rejection. (This also applies when transplanting
parts from the original 7o his clone. as in a brain transplant. )

One clone can provide a complete set of organs. These can be left in the clone
(with it gradually geing over to life support as more bits are removed) or removed
and preserved separately. The most radical procedure would be to transplant yvour
adult brain into a vounger clone body, or better sull. use mind transfer technology
(sce Braintaping. p. 116) to upload vour memones from ar aging body into that of
young clone of yourself!

In some societies, the ethical issues of growing humans for sparc parts may pre-
vent this technoilogy from being developed. In others. it may be ¢nough o simply
keep a person's clone comatose, or fobotomize it. so that its mind never develops.

Even so. the cost of making a clone and maintaimng it on life support 18 high —
seec Cloning Costy and Times, above. for the cloning operation itself, and Growth
and Forced-Growth Tank Fees (p. 20 for the cost of actually growing or maintain-
ing a clone. Thus. this technology may be something that only the rich can afford,
unless society iself gets wealthier. This could lead to a two-ttered medical system,
where the wealthy use cloned organs {or high-end bicnic parts) and the poor use
cach other as tissue donors.

Ust-Grown Organs and Parts

While growing a ¢lone as a source of spare parts may be too ghoulish for soci-
ety to contemplate, there is an alternative. Advances in tissue engineering may
make it possible 1o grow organs from cell cultures in vats or on biodegradable scaf-
folds. without the need to clone an entire human. Initial developments in tissue
engineering should enable kidaeys. livers. ears. noses and possibly genitals to be
vat-grown by carly TL8. taking about four weeks. However. independently growing
other organs and body parts (like hearts. lungs. eyes and limbs) is more complex,
and may require “whole body clones™ until late T8, This means that an organ
shortage may still exist. For more details (prices. et cetera) on organ replacement,
see Medical Transplants (p. 63) and The Organ Trade (p. 1291}

Rerductiue Technology

o the bioengineer has performed germline gengineening, or has just fimshed
cloning. What next?

If his subject is 4 microbe. plant. or egg-laying amptubian. fish, reptile or bird.
it's pretty easy. All he needs 15 a petnn dish. some soil. a pond or an incubator like
those used for chickens. However. higher animals that bear live yvoung have special
requircments. If that genemod epg sitting in a test tube 15 1o grow past the stage of
an carly embryo. 1nto a fetus or bevond. then it's going to need the right environ-
ment — a womb.

There are two major choices here. First. the egg can be implaated into a living
being — a surrogale mother imavbe the original mother. if the egg came from her
before modification). Second. it can be brought to term in an artificial womb.




Monoclonal
Antibodies (TL7)

These wre a wood example ol @ “bio-
product” produced by gengineering.
Ordinary antibodies are manufactured
by specialized “B-cells” in the lymph
nodes (ncluding the spleen) and the
blood. They are a vital part of the
body s immune system. seeking out and
attaching themselves to intruders such
as microbes, viruses or foreign proteins.
This alerts the rest of the mmune sys-
tem (white blood cells. for instance) to
attack.

There are millions of different kinds
of antibodies. Euch iy specialized to
detect one particular type of unwanted
organism. Anubodics ure carmried alonyg
in the bloodstream, ignoring everything
else until they run into their targets.
They recognize them because each mot-
ecule has its own particular, unigue
physical contour. Each antibody is
shaped to match puzzle-fashion with its
target molecule, so that when they acei-
dentally rust intv one another, they will
ock together.

Recently it has proved possible 1o
clone specilic antibodies outside the
human body. using genetically-modi-
fied cancer cells (“hybridomas™). What
good are these "monocloral aatibod-
ies”? Not much on their own. However,
they can be further modified for various
special tasks . ..

Monoclonal Antibody
Rpplications

Diagnosis: Vat-grown monoclonal
antibodies can have fluorescent or
radicactive molecules bonded o them
when they are created. When added to
blood, they will find the specific pro-
iein, virus, et cetera, that they are
designed to target, and bond with it. A
blood sample can then be taken and a
filtration procvess used 1o wash away any
antibodies that arer’t attached to some-
thing. If any tight or radiation is still
emitted after the wash. it means that the
antibodies have found whatever they
were sent 1o find. This process is being
used today, and promises rapid but
accurate medical diagnosis. At TL8+,
wide-spectrum tests using monocional
antibodies are stundard in clinics, diag-
nostic beds, autumeds and hospitals.

Conmtinued on next page . ..
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surrogate Motherhood (TL7)

A fertilized egg or early embryo can be transferred to a human host mother to
grow to term within her. This has the advantage of not requiring a bulky, ultra-tech
growth tank (see below). Some people believe it might also be better for the mental
or physical health of the child. The disadvantage is thatl surrogate motherhood, espe-
cially for pay, is often considered unethical and illegal. and hence can be expensive.

In areas where the practice is legal, a host mother can be hired for about
$20,000 plus payment of medical bills. Usuaily, a potential mother has to undergo a
medical exam to certify she is healthy, and sign a contract agreeing to refrain from
certain activities (e.g., substance abuse, dangerous sports) that might put the devel-
oping child at risk. In some areas, professional associations of surrogates may exist.

If surrogate motherhood is illegal, the fee could be much higher. Cheaper host
mothers could be hired in impoverished regions, such as slums or Third World
nations. !Towever, many employers might balk at this, partly due to fears that a des-
perate and impoverished mother might be more likely to suffer from ill health or
substance abuse, and partly due to genetic snobbery.

There is some chance that the mother will become attached to the child and try
to keep it, or change her mind and decide to terminate the pregnancy. This risk 1s
increased where surrogate motherhood is considered illegal, since there is little the
employer can do in such circumstances without admitting guilt. In any such disputed
circumstance, the exact legal status of surrogate motherhood, and the nature of the
transaction involved, will usually influence the decisions of the court in determining
whether the rights of the host mother, the employer or the developing fetus take
precedence.

Assume that a pregnancy at TL7+ goes as planned if the mother successfully
makes a (HT+TL) rell. If the mother's roll fails. roll against the Physician skill of
the attending heslth care provider, at -5 if the mother had a critical failure. If this
roll succeeds, the baby and mother are fine, although the baby may be born late or
premature. If this roll fails, separate Surgery rolls should be made to save baby’s
and mother's life. Use the normal Surgery rules (p. B56), with a -3 modifier if the
Physician roll was a critical failure. Failure on the baby’s roll will kill it; failure on
the mother's roll does 2d damage to her (4d damage on a critical fatlure), and may
cause sterility {see p. CI84) if she fails a HT roll. The surgical teamn can oplt to put
either mother or haby at greater risk in order to save the other; if so, add a bonus of
up to +3 to the Surgery roll of the favored patient in exchange for & mawching penalry
to the other’s Surgery roll.

If the mother is carrying a genctically-modiflicd baby that is of
unusually large size or has a partially non-human biochemistry
(especially the Unusual Biochemistry disadvantage, p. CI1106), a penalty
of -1 to -8 can be applicd to HT and Physician rolls.

[f the mother was exposed 1o a mutagenic source (radiation, chernicals,
et cetera), addictive drugs or excessive amounts of alcohol during her preg-
nancy, roll vs. her HE. A failure means that the baby suffers froma -1 or -2
to 81, IQ or HT, an Addiction, or other physical or mental disadvaniages
(GM’s option). Critical failure means that it suffers these problems and is
born Terminally 11l (p. C184). Success means it survived und is healthy,
Critical success might mean a favorable mutation, if the GM wishes,

Adventure Seed Rosemary’s Bioroid: A surrogate mother is expect-
ing a baby. A few weeks before giving birth, she changes her mind and
decides 1o keep the child, fleeing to a region where surrogate mother-
hood 1s illegal. What she doesn’t know is that she’s carrying a combat
bioroid instead of a human infant  part of a corporate (or even criminal)
“black program.”

Growth Tank (TLB)

Sometimes called an “artificial womb,” the growth tank is a basic tool
of ultra-tech engineering. Programs to develop artificial wombs are




Monoclonal

Antibodies (TL7)
(Gontinued)

Target-Secking Drugs: Treatments
such as chemotherapy release toxic
chemicals, tntended to kil cancers, into
the body. Unfortunately, they also poi-
son the body, and selecting a dosage
that will kill cancer but not the host is
very difficult. By bonding drugs to
monoclonal antibodies. far more oxic
chemical scan be used in much smalter
amounts, because the untibodies deliver
the chemical direetly to the target cells.
This is like the difference between “cur-
pet bombing™ and a “smart” bomb: the
first may kill a lot of innocent victims
without doing the job, while the second
takes out the target with minimat colbut-
eral Jdmnage. Astde from smuart-bomb-
ing cancers, monoclonal antibodies can
be used as the targeting system for other
drugs, guiding various chemicals direet-
Iy toward specilic proteins, Many of the
“wonder drugs” described in GURPS
Cyberpunk, Space and Ultra-Tech use
monoclonal antibodies.

Othrer Uses: Vat-prown monochonal
antibodics cssentially permit the bio-
chemical equivatent of finding a needle
in & haystack. This makes them uscful
for & wide vartety of industrial and med-
ical processes, such as refining exotic
proteins, creating “diagnostic bed” sen-
sor systems. and consumer produets,
such as . ..

Couttinued on next page . . .

J 18 BIGTEGHNOLOGY



underway in the 1990s: they should be available in the early 21st century. The main
impetus driving this technology is not so much the desire to do away with the womb
as the need to create incubators that will enable very premature babies to survive.
Currently, babies born less than six months after conception have little chance of sur-
vival, because their iungs aren’t ready to breathe air. Antificial wombs that use oxy-
genated fluids such as perfluorocarbons can enable much younger infants to survive,
and may lead 1o actual growth tanks in early- to mid-TL8.

An antificial womb contains the necessary facilities for growing a multiceHular
animal (like a human) from gametes to healthy adulthood without their leaving the
tank. eliminating the need for surrogate mothers. Growth tanks may be used to grow
clones, genetic constructs or unmodified human embryos. This is no faster than nat-
ural growth — growing a2 human from germ cells to a baby would require about nine
months; growing them to adulthood would require 18 years.

Growth tanks may be enclosed. but are often transparent so that observers can
see the developing organism. They are big enough to allow the organism within to
grow to adulthood.

An organism developing in a growth tank has the same degree of awareness as a
baby in its womb. Individuals kept in the tank past the fetal stage and into childhood
wiil be conscious, but will not develop memally in the absence of stimuli. Electrodes
attached to muscle groups can keep them stimulated in the tank. the body mwitching
constantly in an unconscious exercise program that maintains muscle tone.

It 1s safe t0 remove a creature from the tank before its intended “birth™ date.
provided it has developed past the fetal stage. If the organism has been in there for
less time. 1t will not be able to survive ocutside the tank without medical care (and
prompt transfer to another growth tank or surrogate mother).

Desiroying a growth tank (e.g.. smashing it) and severing the artificial umbilical
cords will free the organism. This will kill it if it has not developed enough to be
born, but is probably not significantly more traumatic than a normal birth otherwise.

A growth 1ank designed for a human-sized organism is 250 1bs.. 30 ¢f and
$200.000. It runs on building or vehicle power (0.1 kW). Cost {only) is halved at
TLY and again at TL10. At TL12. advances in biotechnology allow the creation of
much smaller and cheaper portabie growth tanks that are only 100 tbs., 20 cf and
$5.000. These can run for a year on a D cell. All growth tanks require a Complexity
4+ computer to monitor life support.

Normal growth tanks can be used to grow any single organism of up to human
size (two hexes when standing). For larger growth tanks (e.g., for horses or
dinosaurs), multiply the weight, volume. cost and power requirement by the size in
hexes an adult will occupy.

Forced-Growth Tank (Late TLE)

Also known as a “zoom womb,” this is a growth tank equipped to tremendously
accelerate the development of the organism within it without doing it any harm.

At present, forced-growth tanks are very much science fiction: no one knows
how to make them. However, without forced-growth tanks, many of the dramatic
possibilities of cloning are rendered moot due to the time it takes a human being to
develop to aduithood. With a forced-growth tank, it is possible to take a cell sample
from someone. make a clone and force-grow it to maturity, or even the same age as
the celi donor, effectively allowing the creanon of clone doubles. It's also possible
to mass produce armies of cloned or geaetically-aitered peopie.

A forced-growth tank 1s identical 1o a growth tank, with the exception that the
organism within it develops much more rapidly. A forced-growth tank takes a mini-
mum of three weeks to mature a human from a cell into a baby that can survive out-
side the womb. If not removed from the tank. the growth can then be accelerated 10
the even more rapid pace of just over one phvsiological year per day until the organ-
ism reaches age 25.

The force-growth process can be deactivated. allowing the person to grow in a
normal fashion. exactly as within a growth tank. Once it is stopped. it cannot be
restarted without killing the organism. Alternatively. the organism can be “stabilized”




Moneclonal

Ratibodies (TL7)
(Continued)

Disposable Test Hit (TLG)

A Ciparctte-sized plastic vial. The
user pricks his finger on the included
needle, lets a drop of blood fall 1n.
shakes and squeezes to breuak the mem-
brune. If the vial glows & particulur
color. he tests posttive. No skill 13
required to use it, but each kit tests for
one specific thing, Kits are avatlable
that test for various common and not-
so-common diseascs. from AIDS and
other sexually transmitted discises. to
vartous types of intluenza, to cancer.
Cihers can be designed to detect preg-
mancy, malnutrition or the use of a spe-
cific drugs, Military-issue kits may test
for various blochemical weapons. A
genetics lab is needed to design new
tesl kils — and of course, kits will only
be available for testing krown discuses.
drugs, et cetera. 2 oz.. 5. L.C 6.
Civilian test kits may be available rom
vending machines.

At TLY9+. monoctonad antibodies are
supplemented by tailored nanomachines
thal perform similar tasks with even
more precision.

in Uitro
Fertilization (TL7)

In vitro {“in glass™) fertilization
allows pregnancy without sex. A
female’s eggs are fertitized with sperm
in a laboratory dish, and the resulting
embryo i1s implanted info her uterus,
into that of a surrogate mother or - at
TL&+ — into an artificial womb such as
a growth tank or forced-growth tank,

Today, in vitro fertilization (IVF) is
a relatively common but semewhat
tricky and expensive procedure. in
humans, each attempt costs about
$5.000 at TL7. Divide the cost by 5 at
TL&, and by 10 at TL9+. There is only
about & 1-in-6 chance of success per
atterapt at TLT (each attempt takes at
lcast 4¢ weeks): at TL&+, rthis chance
increases (o 5-mn-6.

One advaptage of IVF is that it
makes it possible to perform very curly
genetic testing. If genetic problems are
suspected {€.g.. the mother or father was
exposed to mutagenic chemicals or had
a history of genetic defects), IVF may
be preterable for this reason alone,
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using an artificial hibernation process to keep it unconscious and at the desired
physiological age for as long as it remains in the tank.

While someone is being force-grown, he is unconscious. A person newly awak-
ened from a forced-growth tank is a blank slate, with no memories or skills.

A forced-growth tank designed for a human-sized organism is 256 Ibs., 50 cf
and $1,000,000, It runs on building ar vehicle power (0.1 kW), Cost (only) halves at
TL9 and again at TL10, At TL12, advances in biotechnology allow the creation of
much smaller and cheaper portable forced-growth tanks that are only 100 lbs., 20 cf
and $10,000. For larger tanks, multiply the weight, volume, cost and power require-
ment by the size in hexes an adult will occupy.

Note: Forced-growth tanks are referred to in most other GURPS books as
“clone tanks.” The tanks actually have nothing to do with cloning per se; they are
simply the means by which a clone can be rapidly grown to a useful age.

Growth and Forced-Growth Tank Fees

An institution that provides growth tank services will usually charge the follow-
ing fees to its customers:

* $1,000/month to grow an embryo in a growth tank (or a forced-growth tank
without using forced-growth). Growing a human embryo to a baby would thus cost
$9.000 and take the usual nine months, while leaving him in the growth tank and
growing him to age 25 wouid cost a further $300,000 and 1ake 25 years.

* $1,500/week, for six weeks, to force-grow a human to maturity {or to any ear-
lier stage of development).

For species that mature carlier or later, modify the times and costs appropriately.
For larger-than-human organisms, multiply the cost by the size in hexes. However, the
only places likely to be set up for growing large organisms are major biotech corpora-
tions. Persuading them to tie up their facilities requires either a very large advance
order, inside connections or a substantial additional fee of perhaps 10 times the cost.

Chronowomb (TL15)

A chrenowomb is similar to a forced-growth tank, except that instead of using
chemicals to accelerate growth, it creates a miniaturized pocket of accelerated time
within the tank. Typical chronowombs produce about 700:1 time dilation -
about a day of growth every 2 minutes, a month every hour, or 2 years every
day.

Exiernal controls allow the chronowomb to be set to operate for a specif-
ic amount of time. When not being used in chrono-acceleration mode, it
functions as an ordinary growth tank.

Unlike forced-growth, developed individuals (or even adult humans} can
use chronowombs — but they should be careful with the setting or they may
end up aging to death! A side effect of the time-acceleration process is disori-
entation followed by unconsciousness: individuals can’t climb into a
chronowomb and study skills or the like, although they can use it to heal
(regenerating about 1 hit per 2 minutes).

A chronowomb built for a human-sized occupant is 500 Ibs., 100 ¢f and
$1,000,000; halve weight and volume, and divide cost by ten, at TL16. A
chronowomb requires at least 10,000 kW of power and usually runs off
building or vehicle power. For larger tanks, multiply the weight, volume, cost
and power requirement by the size in hexes an adult will occupy.

Optionally, chronowombs may appear before TL13, if lower-TL time-
manipulation or time-travel technology also exists. Fees for using a
chronowomb are typically $1,000 per hour of “real time.” For larger-than-
human organisms, multiply the cost by the size in hexes.

Biotech Facilities

Gengineering isn’t something that can be done on the kitchen table -
specialized equipment is necessary,




Oeep Learning (TLI)

This future (TL9+) technology i+
often used in conjunction with forced-
growth tanks. Deep learning is un inten-
sive prucess that works on a “hlank™
brain {one with no prior experiences
outside an artificial womb}). making
extensive use of technologics such
as sleep-teaching tapes, learning-
enhancing drups, virual-reality sessions
and {at TL18+) neovral-interface
“dreamgames” to program someone
with a synthetic set of skitls and knowl-
edge.

Six weeks of deep-learning “social-
ization” can give someone basic life
skills. This cun take place while a
person is growing in a growth or fast-
growth tank. Deep-tearning soctaliza-
tion traiming gives the subject control
over his own body and the ability to
understand and speak one language at
[Q level.

Up to an extra year and u half (more
time imposes tou severe a psychological
stress} cun be spent in deep learning.
Every month allows two character
points to be spent on skills. Thus, some-
one who came out of the tank after 18
months could spend 36 charactler points
on skills. moch tike an 18-year-old
human.

Continued on next page . .

{1 <
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lab Facilities »

These are necessary to fulfill the basic equipment requirements for
genetic engineering tasks, Weight and cost are not reduced at higher TLs - P
instead. sophistication increases. Modifiers are given for both minor and
major tasks. “Minor” tasks are things like genetic testing, or synthesizing a
known protein. “Major” tasks include cloning, chromosome mapping and
sequencing, genetic reconstruction and genetic engineering.

Full Genetics Lab (TL7)

This lab contains sufficient equipment and work space for one researcher
and up to four assistants to perform advanced bioengineering. It contains
tables, lab counters and refrigerators. as well as high-tech (and fragile) gear
such as genetic sequencers, several PCR machines. incubators, culture vats,
microscopes and other imaging systems. It gives +2 to skill for minor tasks.
but no bonus if used for complex genetic engineering research projects that
need a state-of-the-art lab. A big lab complex will contain multiple labs,
allowing several research teams to do work at the same time. 20,000 lbs.,
1,000 cf, $1.000.000. LC 5. Reguires 3 kW power.

Standard Genetics Lab (TL7)

Found at small biotech companies or average universities. this is a less
costly and more compact verston of the full lab (above). It gives +1 to skill
for minor tasks. but there is a -2 penalty on major projects. 4,000 Ibs., 200
cubic feet, $200,000, LC 5. Requires | kW power.

Small Genetics Lab (TLY)

A work table or counter, fridge and basic genetic-engineering equipment. This
1s typical of community colleges, reclusive geniuses and amateur bio-terrorists. It
gives no bonus to skill for minor tasks, and a -5 penalty when working on major
projects. 500 ibs.. 100 cf. $50.000. LC 6. Requires 0.5 kKW power.

Suitcase Genetics Lab (TLB)

A miniaturized, man-portable genetics lab. It gives -2 to skill for minor tasks,
and a -8 penalty when working on major projects. It takes 10 minutes 10 pack or
unpack. 20 Ihs.. 4 ef §12.000. LC 5. Requires 0.1 kW power.

Lab Bichazard Precautions

Biotech labs are rated for the level of bichazard safety that is practiced in them:

P1 - Ordinary microbiological lab procedures. such as using absorbent mats 10
catch spills and ultraviolet lamps to kill contaminants. and wearing protective
gioves,

P2 - Ax above. but restricting access {i.e.. & lock and a "Keep Out” sign). This
is the highest leve] possible for a suitcase ab or hellkitchen (sidebar, p. 22).

P3 — As above. but lab air pressure is lower than its surroundings. so that air-
bome microorganisms biow in rather than out. Triple the size, weight and cost of
the lab facility. Any critical failure that would result in the escape of bichazardous
material should be confirmed by a second failure; if this second roll succeeds. the
accident merely contaminates the lab itself.

P4 — Sealed lab. Lab workers change clothes and shower. and there will be an
air Iock between the lab and the outside world. May have security guards. Multiply
size, weight and cost by 10. A critical failure that would resuit in the accidental
escape of bicharzardous material should be confirmed by a second critical failure
(e.g.. something else went wrong. like the airlock door malfunctioned). Deliberate
sabotage can still circumvent these precautions!




Oeep Learning (TLY)
(Gontinued)

Deep learning is just over 50% actual
study and simulated practice, the
remainder being simutated sleep, dream,
rest or play. Thas, someone undergoing
it is actually spending about 12-13 hours
a day studying, or some 400 hours a
month. Deep-learning can also “pro-
gram” a mental disadvantage iato some-
one, with -1 point worth every month
possible instead of skill training. This
sort of programming is not entirely reii-
able. and in a small minority of cases
{GM’s option, anywhere from one in ten
to one in a million) may fail to “ake.”

A deep-lcarning system requires a
Complexity 6+ computer and specizl-
tzed teaching programs (about % 100,004
for Life skills. $12,000 per skitl to be
taught for other programs) that control
the varivus virtual-reatity simulations,
drug doses. et cetera. Peripheral hard-
ware must alse be added 10 the growth
or forced-growth tank, This costs about
$ 100,000 ar TL9 or $10,000 ar TL10
(due to use of neural-interface tachnolo-
ey), with Lhe cost being halved at TL1)
and again at TL12. The fee charged for
the deep-learming process itself costs
$5,000 per character point or point of
disadvantage gained ai TLY, halved at
TLH} and again at TT.11+4.
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Lifebanks and Genome Libraries (TL7)

A lifebank is an indexed collection of sceds, egps or cmbryos. A wcell-stocked
lifebank will have examples of many ditferent genotypes within a particular species,
o ensure genetic diversity. About 50 individuals per specics would be the minimum
breeding populace needed to allow that species to be reintroduced successfully,
while 1,000 could preserve most of a species’ genetic diversity.

The simplest stable ccosystems (e.g., an isolated lake) might have under 1.(KX)
species, but most have 10,00 or so. Earth may have as many as 80 million species
2-4% of all the species it has ever had. Extensive lifebanks may be established as a
safeguard against extinction. At higher TLs, they can be found aboard colonizing
“seedships.” Lifebanks require $500, 5 lbs. and 0.1 cf per embryo stored. A live bacte-
rial eulture, or large quantities of germ cells (hundreds of human pametes, plant seeds
or bacterial spores), can be frozen for the same amount of weight, space and money.

A genome library stores the data for 4 mapped and sequenced genome in digital
form. This information can then be used to synthesize IINA, although growing a
complex organism like a human with nothing but a digital genetic code requires
TL10+ technology and s far more time consuming than it actual samples existed.
(See Grenetic Reconstruction, p. 11). A complete genome database (plus Complexity
2 indexing programs) for a particular species genome is $5,000 (and 5 gigs) for
microorganisms or plants and $20,000 {and 20 gigs) for other life forms.

Other Biomedical Facilities
Containment Tubes (TLB)

These resemble glant, vertical test tubes, large enough for a person to stand
upright in, resting atop a base platform containing a life-support system and power-
ful vacuum pumps. They are used for containing human-sized specimens. In a
GURPS Supers campaign, any real mad scientist’s lab will have 4 few of these for
holding captured superheroes or experimental specimens.

The tubes are sealed, but are connected to an external air conditioner that recy-
cles the air within them. They can also be pumped empty of air in 30 seconds.
Canisters may be attached to the tubes to allow gases or liquids to be pumped into
them (e.g., sleep gas, nerve gas, germs or proteus virus), or to maintain a different
atmosphere within the containment tube. A gas camster suitable for flooding the
tube (requires five doses of whatever gas or other agent is used) is 5 Ibs. and $300. It
can hold 100 doses of gas.

Access to the tube is provided by a transparent shding door, which causes part
of the tube to slide open. The door’s lock cannot be picked from inside the tube.
Opening or closing the door, or controlling life support in the tube, is accomplished
using either controls on the base or an external computer terminal. The containment
tube itself is made of a plexiglass-like material with DR 30 and 20 hit points. Add
10 to DR per TL over TLE.

Each containment tube is $6,000, 300 lbs. and 135 cf. It runs off building power
(0.1 kW). For double cost, the containment tube can have twice the DR; at four
times cost, three times the DR. Containment tubes for beings larger than humans are
possible; multiply cost, weight, volume and power requirement by relative hex size.
Growth tanks, forced-growth tanks and chronowombs may be outfitted as contain-
ment tubes; add half the weight, cost and volume of the tube to the weight, cost and
volume of the growth tank or womb. This is useful if growing dangerous beings.

Cryucase (TL6)

This is & pertable cryopenic storage case, normally vsed for transporting organs,
trozen embryos or similar fragite biologieal cargoes. s interior can be configured to
contain 2 human head or arm, up to three large organs (heart, kidney, et cetera), or
twice that many smaller organs (eyes, for mnstance). It will preserve them for as long
as 1t has power, after which they will spoil within 1d hours. The cryvocase is also suit-




Hellkitchen (TL8)

This v o suitcase genetics lab (p.
21} optimized for producing biological
weapons. [l contains the necessary pre-
cision scientific equtpment (including
4 mintaturized gene-splicing and PCR
machine), cell cuttures and genetic
enginvering computer softwure to
transform an ordinary kitchen into a
biowurture laboratory. A hellkitchen
gives -2 to skt on minor tasks. and a -¥
penally when working on major pro-
jects — with the exception of disease
cultures and similar bio-weapons,
wiicre the penalty is only -3, It can also
manutacture additional doses of a serm
fronn an existing or modified cultvre at
a rate of one dose per hour: an upmodi-
fied skill roll should be reguired 1o set
this up.

The heltkitchen is so compact
because it lacks even rudimentary safety
feawures; any ¢ritical failure results in
some form of disaster {e.gz., the user
becoming infected or releasing a
plaguel. This applies whether wrying o
modify a discase or find a cure for one,
In its suitcase-sized puckage, the hett-
kitchen weighs 20 pounds and costs
$50.000. Packing or unpacking it takes
10 minutes.
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able for transporting other products that need to be frozen — evidence samples or cer
tain drugs, for instance. The case is about the size of a large suitcase. When empty, 1
weighs 10 lbs, It costs $2.000. A single C cell powers it for 24 hours, or it can by
hooked up to building power (negligible requirements) to run indefinitely.

Portable Brain Pod (TL8)

This is a portable suspended animation unit that is specifically designed 1o keeg
a disembodied brain (and portion of the spinal cord) alive. It is used for the trans
pertation of disemboedied brains, generally prior to a brain transplant or total ¢ybor
gizing operation. It can also be used for long-term storage.

A portable brain pod does nor include the systems needed to keep the brair
conscious, or any neural connections that would allow the brain to operate equip
ment such as neural interfaces. communicators or sensors. (In fact. it includes sys
tems designed to keep the brain uncoenscious. as a conscious brain would suffer tota
sensory deprivation. which could damage its sanity.) This is very deliberate. as i
allows the brain to be quickly and relatively cheaply installed or removed from the
pod without the extensive and very expensive surgery required to make such con
nections. This is why placing a brain in a portable brain pod is much cheaper thar
transplanting it into 2 human body (p. 66} or cyborg body (p. RO52 and p. UT106)
or keeping it conscious in a permanently disembodied staie (p. P98).

A portabie brain ped is 80 Ibs. and $40.000. including a D cell power suppls
{good for up to a month: a spare socket allows one cell 10 be removed while anothe
is still operating) and a casing. Weight and cost are halved at TLY and again a
TL10O. It uses negligible amounts of vehicle or building power.

Safely transferring a brain from a living body 10 a brain pod regquires a well-
equipped TL8+ hospital. TL9+ automed or TL13+ chrysalis machine. Most hospi
tats will charge about $10.000 at TL8 for this service, The operation takes six hour:
o perform. If a character wants to try it. it requires a successful Surgery-5 roll. witl
failure resulting in a transplant to the pod but brain damage of some sort — such as ¢
permanent loss of 1d peints of 1Q) — and critical failure resulting in death.

Transplanting a brain from a brain pod into a full cyborg body (p. UT106). tota
cyborg body (p. RO32) or organic body has its normal cost. However, it takes onl
80% as long. and any skill rolls the GM requires to perform the operation are +2
since part of the work is already complete.

Portable Microsurgery (TLE)

This is a cormpact microsurgical operating theatre. optimized for performing trans
plants and neurosurgery {see Chapter 3). as well as modifying, repairing, removing
and Installing bionics. It 1s small enough 1o fit in a room. trailer or van. and contains
enough tools to allow two medics to wark at the same time. It adds +3 to Suargery.
Driagnosis, Electrontes or Electronics Operation rolls related to microsurgical tasks.

This sort of setup is favored by splicers ¢p. 129} and organleggers ¢p. 129}
since it can be packed up if the law comes calling. Security and intelligence agen-
cies. and military units that use a lot of cybernetics. will also have a few of these
installed in vehicles tor safe houses). both for treating their own agents and for
operating on defectors or prisoners — removing or inserting implants.

The portable microsurgery weighs 500 pounds and costs 330.000. It requires
about 25 cubic teet of space. or 10 cubic feet when packed for storage.



Ghrysalis
Machine (TLI3)

The ultimate in biomedical welmolo-
gy, a chrvsadiy machine s a medical
device destgned for nunotechnological
repair and trunsformation. 1 is a coffn-
sized or larger machine that the user
steps into or is placed within. The
muchine then spins a life-suapport web
around the patient, completely enfold-
ing himn. Each cell is surrounded with
microscopic biological repair and sup-
port smachinery. which takes over con-
tro} from the patient’s own DNA. The
chrysalis instructy the cells to begin
seif-repair procedures. and if necessary.
takes the patient apart cell by cell and
rebuilds him in accordunce with its own
Programiming.

A chrysalis can heal almost any
wound, Normal HT loss is restored at |
H'T per hour. Crippled body parts or
missing fingers or toes are regeneruled
in 24 hours: missing organs or liinbs
reprow within w week, This is slower
than a regeneration field (p. UT104),
but tuch sufer! On a successful
Physician-2 roll, the time can be habved
{12 hours, or three days for & missing
limb): failure means it takes the normal
time, critical failure muy have perilous
side effects.

A person who is dead, but who has
not suftfered serious brain injury, can be
restored to life. Roll against Physician,
at -2 for every hour the subject has been
dead. Success restores the patient to
Tile; failure by | or 2 indicates recovery.
with personality intacy but substantial
memory loss (equivalent (o Partial
Amnesia. p. CIR6). Failure by 3+ also
restores him to life. but as a hlank-
minded clone, with fo menmory or per-
sonality. A person who has suffered
severe brain damage can still be
restored, but only as @ blank-minded
clone.

Beyveond that threshold, if there are
some cells left. the chrysalis can
clone the original (the body may be
totally crushed or hurned, but not dis-
integrated). The chrysalis machine
functions exactly like a forced-growth
tank (p. 19). The result will be a
hlank-minded clone, unless a brain-
tape is available.

A chrysalis machine can also be used
1o transform someane, perfonming safe,
fast clinical melamorphosis (see p. 79)
in conjunction with a metumorphosis
nanevires,

A chrysalis machine costs $150,000
and weighs 1100 pounds. Tt takes up 75
of and uses (.1 kW of power,
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“What a piece of work is a man! how noble in reason! how infinite in faculty!
in form and moving how express und admirable! in action how like an angel! in
apprehension how like a god! the beaury of the world! the paragon of animals! And
vet, to me, what is this quintessence of dust?”

— Hamier, William Shakespeare

Everyone thinks that they're the end product of evolution - T. rex probably
thought that way just before he saw the comet flash. But with genetic engineering,
we can take controi of our own cells. making our children brighter, faster and
immune to hangovers. We can even redesign people to live in space. so the next
time some big rock hits. some of us won't be here.

Gengineering at Gonception

A genetic engineer can insert recombinant DNA or RNA into a newly-fertilized
human egg cell (a nvgore) to alter its genes. Those genes will express themselves by
producing somewhat different proteins. As the zygote develops into an embryo and
then a fetus. the new proteins will make up different cells. and a child will be bomn
with traits it would not have possessed had it remained unmodified. These changes
will be passed on to its descendants. This process is known as “gengineering at con-
ception.” or more technically, germiine genetic engineering.

Eugenic Germling Gengineering (1L6)

“We'd like our Katiana 1o be petite and beawaiful. with big, violer eves and jet-
black hair. Could she have a tendency toward musical aptitude, with long fingers
Jor piaving the piano? We also want her 10 be good at sports — an athletic body 1vpe
weonld be nice, so she could be a gymnasi. Oh, and we want the standard features,
of course: boosted immune svstem and genefived heredir.

“Now. how much will all that cost?”

— Mr. and Mrs. Arlington

“Ever since my teens, I've really wished my parenis had designed me for some-
thing practical. At least I don’t ger sick.”
- Katiana Arlington III

This is what most people think of when they hear the term “human genetic
engineering.” This is the process of selecting gene combinations that ensure the
appearance of traits the gengineer considers desirable: for exampte. good looks.
high intelligence or perfect vision.

The abilities and disabilities of each of us result from traits inherited from a mix-
ture of our parents’ genes. modified by environmental factors such as diet. experni-
ence and education. Eugenic gengineering {“eugeneering”) involves determining
what genetic combinations favor certain traits. then using gengineering at conception
to make i1 likely they appear. It does not add anything new to the human gename. so
a eugeneered person will stll appear perfectly human to genetic tests or scanners,

The major stumbling block in the road to eugenic modification is that desirable
traits can result from the interaction of hindreds of different genes. Moreover. one
gene may be involved in muitiple traits — change # to produce one effect and there
may be unintended consequences for the others.

The capability 10 perform eugeneering rests on possessing a complete map of
the human genome (see The Human Genome Project, p.14) and a detailed under-
standing of how specific genc sequences affect human development. Completing a
racial genome map is & TL8 achievement. and the ability to use this knowledge to
perform complex eugenic selection is TLE+.

Efforts 10 determine the effects of specific. modified gene sequences often pro-
ceed by tinkering with the DNA of indnvidual genes one at time. using animal sub-
jects. Since mammals such as mice share much of our DNA and produce successive
generations in a short period of time. amimal testing can provide considerable




Oefining “Human”

Wiat is "huwan™? This 1~ o philo-
sophical guestion, but it may dlso be an
important tegal and social one i many
campaien seltings, Pefinitions could b
basedt on the amount of human vs. non-
human DNA (e, "eugenic vs. spouics
wadilication™), Other common criteriu
tnctide:

Anatomy: Certain standurds may be
sel, such as being physically indistin-
guishable from a normal human or,
perhaps more loosely, having a gener-
afly humanoid appearance.

Birth: This might exclude "non-
boras” whe came out of incubators or
clone tanks. as opposcd (o “test-tube
bubies,” conceived artificially but ges-
tated inside a surrogate mother,

Inrefligence: A ractal [ modifter of
-3 or worse might disquatily someone
ay tegally human,

Theology. Belief systems may have
their own criteria, related to things like
the presence or absence of a soul, or
whether the person fits a definition of
man in a religious et

Sex Selection

“OFf course a boy! We must have a
male. so he can miarry and inherit te
feunily business. "

“You want o bov, she wants a bov . .
I every purent iy going to have bays,
who are they going to marry?”

This is chromosome manipulation
rather than gene manipulation. Scx
selection is simply a matter of choos-
ing whether the baby will have XY
tmale) or XX (female) sex chromo-
somes. (If anyone wanted, such tin-
kering could alse result in a natural
hermaphrodite. )

Sex selection is easy, as genetic
cagincering goes, but may have pro-
found cffects on society. For example,
it parents favor boys over girls (as in
imany Earth cultures). the result could
be a demmographic disaster within a
generation, especially if population
controls restrict famities 1o one child
each.

AL TLE, scx selection costs 31,000 if
it's the oaly genetic modification
ordered: it's [tee with more extensive
gengincering. Halve the price at T
and again at TL10+.

See also Cross-Sex Clones. p. 16,
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insight into the effects on humans, especially if the test animals are gengineered to
possess additional human genes. As more data is gathered on each gene’s role in
human development, computer simulations may supplement or replace experimenta-
tion, making eugenic selection far more practical, and allowing a designer 1o work
with a standard “tool kit” of genes known to produce certain effects.

Once this capability is achieved, eugeneering can create “designer people”
whose potentials are enhanced or skewed toward a specific physical or mental ideal.
Changes may range from the obvious {good looks, muscular build, 20/20 vision or
“double-jeintedness”) to the subtle (higher IQ, gengineering of the adrenal glands to
give someone a positive stress response).

Germline Genginegring for Species Modification (TL9)

“Yesterday, the Mokoto twins startfed laughing and teasing me 'bout my gen-
emods again, calling me Girl Dracula and stuff. I bit one of them, but she beat me
up — ain’t no room to fly in the ship; it's hard to fight back proper when your bones
aren’t strong as theirs. I can’t wait for planetfall on Darktree. Soon we parahuman
kids be gliding from tree to tree, while them crew-brats be stumbling around in the
groundfogs in their chillsuits and respirators. Then we see who's laughing.”

— Tizbeth Sung-Morton {(age 9), Darktree Coleonization Fleet

Species modification involves gengineering for complex traits that never existed
within the human genome, such as gene sequences that produce modifications to
human anatomy. Some changes may be internal, like a modified liver that’s better
able to filter toxins. Others might be obvious, like a coat of fur or a pair of functionat
extra arms. Again, the main difficulties lie in predicting how the effects of a specific
genetic change will cascade over the entire genome, and in making major changes in
hundreds or thousands of genes at once. The tools to do this become available at TL9
— megacomputers for running extremely complex genetic simulations, and bio-
nanotech, such as highty-sophisticated, tailored retroviruses or nanoviruses,

Gengineers might synthesize genes for totally new abilities,but it may be easier
to enhance existing human traits, or design non-human abitities by basing them on
the genes of terrestrial animals. This can be background information ("I'm part
bat?") or imply colorful physical features {someone whose bat DNA sequences give
them sonar and wings may have other chiropteran features, such as fangs and
pointed ears). These may be the unintended results of cross-linked genes, or neces-
sary for a given trait (e.g., pointed ears for ultrasonic hearing),

This sort of transgenic gengineering is already in the experimental stage at TL7,
with single human genes having been inserted into “pharm animals” (see p. 98) so
that their metabolisms produce necessary proteins, Once the human genome and
several nonhuman genomes are mapped and sequenced, complex human transgengi-
neering could become a reality, limited mainly by ethical considerations.

Adding traits from very different species — like insects, plants or aliens — proba-
bly requires high iechnology (TL11+), unless the genetic sequences are extremely
simple. The guidelines under Designing Variant Human Templates (p. 29} suggest
TLs at which various advantages and disadvantages can be produced by gengineering.

Chimerization

Technically, a chimera is an entity created when the cells of two dissimilar blas-
tocysts (very early embryos) are carefully fused together so that they form a single
organism, If the blastocysts are from different species, the result - if it survives —
will be a new creature with traits of both,

While a “classic” chimera is not too difficult to achieve with bacteria, plants or
very closely related animals (e.g., between dog and wolf blastocysts), the likelthood of
a viable chimera declines as the spectes become moare diverse. To produce more exotic
chimeras, such as human/wolf, the germ cells from each embryo must undergo genetic
engineering to improve their compatibility. Additional cell grafts or microsurgery are
used to ensure the correct mix of cells and to correct any resulting deformities in the




dex and Genetic
Engineering

“Fhave my Hest Dadedv's hacel eves
vitd my second Daddy's ved haiv, bt
they hought mv sense of direction from
the pene bank.”

Chunee Mackintosh

At TLY. sunwe-sex partners can use
senctic chgineenng to biend their genct-
1 materiad topether. Women don’t need
o nvolve men at all: men will stll neecd
a female vge donor, although the genet-
e material from the egg nucleus could
be removed and replaced with genetic
material drawn from the male paniners.
Sphicing genctic material from samge-sex
purtnery together costs an exira $10,000
und takes about o week. Hulve this at
TLUO und again at T+

Linked Aduantages
and Disaduantages

Sometimes. the genes that combine
to produce a specific desirable wait are
mingled with those of other raits. GMs
can ritle that this i the way o works for
specitic advantages. regquinmg them to
be comhbined with disadvantages. dis-
tinctive features or even other advan-
tages. This hus considerubtle basis in
realitv, and 18 very comnon in sclenee
fiction — what 1f an exetic advamtage
thike Intuitive Mathematician or a psi
power) were hnhed to o disadyantuee
like Albinism or Short Litespan?!

Sex linked traits are also passibhe -
in the case of 4 variant race. this means
that males and females witl huve
slightly ditterent ractal templates.
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developing embryo. Cross-species chimerization is unlikely to be easy. The path to
success will be lnered with failed fusions resulting in dead embryos and aborted.
defective or monstrous fetuses. Even a successful chimera may have genetic flaws. or
be born with hormonal imbalances that can cause psychological problems,

In game terms. there isn’t that much difference between chimerization and
germline gengineering. especially since the techniques are likely to blend together. As
such. chimerization uses the germline gengineering rules - design the species as a
gengineered animal or human. with appropriate cross-species characteristics. Since a
chimera’s fusion cccurs on the cellular level mther than the genetic level, it is less of a
“complete” organism. A/ chimera templates should have these disadvantages (as unin-
tended defects): Delicate Metabolism ¢-20 or -0 points. p. CI81). Sterile (-3 points. p.
CI&4) and Unusual Biochemistry (-5 points. p. C1106), A lower HT is also reasonable.

Objectives of Human Gengineering

Once we have the technology to radically redesign: a human, would we want to
do it? Here are some reasons that might drive gengineers:

Pantropy

A term coined by writer James Bhish (from Greek. “grow anywhere™). this is
the practice of adapting humans to live and work in hostile or alien environments.
People designed to survive without an artificial environment may be safer (due to
reduced risk of accidents) and. in the long run. less expensive — things like atmos-
phere plants. artificial gravity. space suits or domed cities don't come cheap. and
actual terraforming is a massive expense.

Moreover. if long-term colonization is planned, a colony is more likely to be
psychologically stable if the colonists and their children can live on “their” world
without the constant threat of death if some technological system fails. If there is a
local or widespread breakdown of civilization, such as a war. blockade or “long
night” {see p. 513), colonies of altered people are far more likely to survive the loss
of their technological infrastrucnire.

Homo Superior

Gengineering may be driven by the desire to create “better” or “super™ people.
This is the major goal of eugeneering. but it can also be taken farther via species
modification.

Typical goals include improved health. longer life (even immortality'}, menial
enhancements like improved intelligence or memory. and superior physical abihties
such as enhanced strength or speed. Other objectives may be to gengineer away
human dependencies. such as the need for sleep.

“Homo superior” may have generalized improvements in many areas. or be
more specialized. gaining some abilities at the expense of others. Unmodified
humans may react with fear or envy to a gengineered super-race. especially if they
can't afford to give their children the same kinds of modifications.

On the other hand. extensive or limited gengineering of this sort may be applied
to an entire sociely. For example. an effort 10 ensure everyone is gengineered with
an enhanced immune system. The exact concept of a “superior” person may also be
driven by ethical or ideological considerations. A utopian commune might consider
their "Homo superior” to be a peaceful race. and choose to delete genes linked with
aggression,




Eugeneering
and Society

Widespread practice of human
genclic engineering can easily have a
profound effect on society,

IT it is avatlable to anyone who can
afford i1, eugeneering may be used by
wealthy parents who want 1o have “bet-
ter” children. The descendants of the
elite woutd not only think they were
superior, but would actually be so,
ecnctically speaking. This could turn
the gulf belween rich and poor into a
gaping chasm. or tead to a backlash if
demagogues attempt (o parlay resent-
ment against the gene-enhanced into
political power.

In a socialist or authoritartan regime,
pengincering might be subsidized or
even mandated by the government, per-
haps as part of a massive sugenics pro-
ject. A benign program may subsidize
genefixing to eliminate “defective
genes” such as hemophiliv. A society
could expand that inte a full-scale
eugenics program aimed at producing a
hoemegenous population or developing
specialized “genetic castes” For different
roles (see Specialization and Genetic
Custes, p. 28). Perhaps a limited num-
ber of “approved” genotypes would
exist, from which parenfs must choose
(or have chosen for them). Or maybe
everyone (except the leaders) must use
the same genotype; it would end racism,
but it might make the population easier
to predict and control,

In some science-fiction backgrounds,
there is a conflict between more “natur-
al” socictics and those that otilize
pengineering.

Even if orly one generation is
altered, this affects the overall gene
pool, as their children will inherit thetr
genclics. Societies concerned with
gennme preservation might allow
geagineering but mandate sterilization,
so that if a gene-altercd person is (o
have children, they’d have w be artifi-
cially inseminated or cloned.
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olaue opecies

Gengineering may be used to create a more tractable proletariat, underclass or
slave caste. Slave species are usually designed for jobs that humans find dangerous,
boring or demeaning, such a3 work in hostile environments, scldiering, manual
labor, domestic servitude or concubinage.

Gengineered slave species often possess highly specialized physical and mental
madifications to make them more effective workers, or condition them to accept their
role. For example, pleasure models may be grown with stunning looks and glandular
maodifications that keep them constantly “in heat,” while a janissary warrior could be
gengineered with enhanced speed, revised pain threshold and boosted aggressiveness.
These changes can leave members of a slave species more effective than humans
within a limited sphere, while circumscribing their free wall. This might resull in
simultancous feelings of inferiority and superiority with respect to normal humans.
Gengineers somelimes try to create a slave species so perfectly adapted to its role that
it can’t conceive of freedom. Of course, they don’t always succeed.

Slave specics are sometimes deliberately gengineered to look physically distine-
tive. For cxample, all slave biorcids may have blue skin, or be gengineered
human/animal hybrids. This might be done purcly for cosmetic reasons, but it also
makes it more difficult for people to see them as “human™ and harder for them to
escape. It's cven possible that differences will accrue because the law states that
having a certain pereentage of nonhuman gene sequences makes someone legally an
animai or living artifact (which can be owned} rather than a human being (who 13 a
free citizen). Thus, gengincers may have to make a slave species less human in order
for it to be considered a slave species.

A variant human species designed as a slave species may not always remain as
one. For example, changes in circumstances or social attitudes, or an unforeseen muta-
tion, might lead to emancipation or revolt. Of course, if the slave species has been spe-
cialized for a limited role, this may limit its ability to enjoy its new-found freedom . ..

apecialization and Genetic Castes

Ciengincercd people may be optimized for specialized tasks from birth, without
ever having been intended as slaves. This may be the decision of parents (M1 want
my bhaby to be a scientist™) or of 2 community.

Taken farther, this could lead to a caste-based communism sirmlar to the one in
Aldous Huxley’s novel Brave New World: citizens designed from birth lor specific
Jobs, a drone-like working class indistinguishable from a slave species. They might
be managed by an upper class of unspecialized people (normal humans or a Homo
superior race) to give orders and handle unforescen cmergencies.

Such a socicly may dispense with sexual reproduction and repreduce through
growth tanks or cloning. Ordinary citizens may be gengineered to be non-aggressive
workers: laced with war, a state might deliberately alter 1ts birth programs to grow
(or simply mass-clone) a crop of super-soldicrs or super-agents.

Hidden Oangers - Querspecialization and Euolution

Evolution is limited by the past of the organism — it can only work with what it
has to start with. Il you eliminate a “useless™ trait entirely from a population, then
the only way for it to reappear is by having the gene re-evolve from scratch, which
could take mllennia — if it ever happens at all. This can be a fafaf error if that gene
turns out to be not so “uscless” after all . ..




Human Eugenics:
Breeding Progroms

It s possible to produce desired
changes in heredity through a conven-
tional breeding program rather thun
senetic enginecring. This can be done al
any TL. although tt's most effective
when the laws of heredity are voder-
stood. It requires locating breeding
stock with suitsble traits, mating them
and observing (he offspring. The
process is repeated with each genera-
tion. with new mates chosen to strength-
en desirable traits or remove undesir-
able ones.

This is the process that’s been used
for thousands of years 1o breed planis
and animals. As far as we know, no
one’s ever done it successfully with
humans — although to u limiled extent,
the cutite carth is an exercise in eugen-
ics (“evolution in action”}. since most
people {or their parenis) choose their
males with at least some eye toward
suitability for children.

Of course. this brings up the main
problem with human eugenics, As
humans wsually prefer (o choose their
own pariners, some form of coercion or
indoctrination is often required. Since
the process will take many gencrations,
a very stable organtzation must be
founded which can oversee the program
through mny generations.

Eugenics programs are usually
devoted to designing a master race with
superior physical and mental traits, a
super-bemg with exetic pst powers, or
speciatized humans for a biclogical
caste system modeled on an insect hive.
Often, they are managed by communis-
lic governments, secret societies or reli-
gious orders. In the past, the Nazis
made half-hearted efforts in the ficld of
eugenic breeding programs. Had the
Reich really lasted a thousand vears,
they might have been successful; fortu-
nately, they had less than a generation.

But can you really breed a “hetter”
race with eugenics? A major problem
would be the danger of inbreeding, with
an increased possihility of recessive
metabolic diseases. Tn GURPS terms,
this would manifest as problems such as
Epilepsy. Hemophilia. Weak Immunc
System and various forms ol insanity.
This is a danger in keeping the genes
within a small population without hav-
ing genetic testing apd gengineering to
detect amd counter such problems.

Continued on next page . . .
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Moreover. what if a gengineered species encounters a virus that even their
jacked-up immune systems can't resist? Since they lack genetic diversity, there will
be very little chance of any individuals being immune and their descendants surviving
to carry on the species. as might have been the case had the plague struck the “imper-
fect” masses of naturally-evolved humanity. A real-life example of this is the cheetah,
Some time in the prehistoric past. this cat species suffered a genetic “bottleneck™ in
which a large amount of the breeding population died (for unknown reasons),
Modem cheetahs are descendants of a very few individuals. and as a species. chee-
tahs are highly vulnerable o disease. and suffer many birth defects due to inbreeding.

Similarly. it's all well and good to wansform everyone into a race of “beautiful”
people by. say. deleting gene sequences for excess body fat. However. if a disaster
{comet strike. auclear wimter or whatever) triggers the mext ice age and causes the
collapse of technological civilization. the fashion-model beautiful Homo superior
will all starve or freeze to death in short order — and since the gene for obesity is
now gone, there will be nothing to select for in future generations.

Designing Uariant Human Templates

A gene-altered person belongs to a “sub-race™ or “variant race” of humanity. even
if he represents the first (or only!) member. A variant humnan racial template should be
created using the Racial Generarion rules in GURPS Compendium I (pp. Ci1173-180)
and the guidelines in this secoon. and have its own atiribute modifiers. advantages,
disadvantages and feantres. Ideally. 1t should be designed around a specific theme,
depending on the intent of the designer and the kinds of genetic material used.

The traits chosen shouid have a scientific — or at least pseudo-scientific — ratio-
nale {e.g.. Combat Reflexes and Extra Faugue could be justified by “built-in war
drug glands and enhanced lungs™). Others may be based on “xenogenes™ from other
species te.g.. Night Vision derived from cat genes). A vanant human racial template
can have any attribute modifiers. advantages. disadvantages or features the GM
feels could be logically produced through genetic engineering. This rules out traits
that represent social position. relationships. training. experience. conscious choice,
injury or mental trauma {e.g.. Dependents. Honesty, Literacy. Military Rank.
Trained by a Master or Wealth).

The GM can also rule that some traits are too abstract. weird or difficult to
gengineer. such as Luck. Individual paranormal or occult traits like psionics.
Magery or being a werewolf may or may not have a known genetic cause.

In science-fiction settings. the GM may want to limit the genetic engineering of
more exotic abilities to higher tech levels. This is the approach that was taken in
Chapier 4 of GURPS Robots {Biological Androids, p. RGT4ff). where restricted
tists of advantages and disadvantages were assigned TLs based on how difficult
they might be to produce through gengineering. For GMs who prefer this approach,
the rest of this chapter is devoted to discussing what genetic engineers might plausi-
bly produce at various TLs. and how they might do it.

GMs should feel free to modifv the TLs, effects and rationales suggested for
various modifications — they are only intended as guidelines. not hard and fast rules.
Not every advantage or disadvantage has been included. only those that seemed
most lkely, In particular. in space-opera. supers or horror settings. vanant racial
templates car include pretty much any ability that can be rationalized as “genetic.”




Human Eugenics:
Breeding Programs
(Continued)

in theory, a eugenic hreeding pro-
eram could cventually produce “racial
temiplates” that include any hereditary
advantage ur disadvantage within the
human genome (scc Eugenic Germline
Gengineering, p. 25). It could only
bring oul und emphusize features that
are lalent m eXI1sling gencs, 0ot create
complelely new capubitities ("species
modification” ).

There's no way W predict how long
thts process would really tuke, GMa
who want hard nwmbers could assume
that a large. intensive and ruthless
breeding programt just might be able to
put ubout 1d-4 (at T1.1-5), 1d-3 ¢at
T1.6) or 1d-2 (at TL7+) character points
towards creating a specitic penetic tem-
plate every generation, Keep track of
segative points as well — apply them
toward hereditary disadvantages, repre-
senting inbred (raits.

At TL7+. this averages 1.5 characler
points per generation: so. lor instance,
breeding a “warriow custe”™ who all pos-
sessed Combat Rellexes (13 poinis)
would take ahowt 10 huiman generations.
These represent total points of change,
so Weak Whll (-8 pointsy and High Pain
Threshold {1 points} is 18 points, not 2
points. A eugenics program will proba-
bly also produce several “failures,” who
may bave interesting but unplanned
advantages or disadvantages.

Somecone who s the living product
of an ongoing eugenics program might
represent centuries or mitiennia of
ctfont by a powerlul organization. As
such, they might well be the victims of
plots to subvert, kidnap or assassinate
them. The Social Stigima “valuabhle
property” is appropriale for any eugen-
iex subject.

Eugenics programs are especially
suitable for GURPS Hluminati scitings,
where secret socielies may indecd have
long-running and manipulative interest
in certain “bloedlines,” which might
trapstate into cugenics. {n alternative
history settings whure the Axis won
World War 11, such asy “Reich-57 {see
GURPSN Alternate Farths). eugenics
programs may atso be underway. GMs
mteresicd in SF examples of eugenics
programs should definitely check out
the works of SIF awthor Frunk Herbert.
notably Dune and Helisirom's Hive.
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from mouse-sized humans to the ability to throw lightning bolts or fly faster than
light. In that sort of campaign, don’t feel bound by tech levels — after all, in the
comics, a genius grad student working in a late-TL7 lab might splice “spider genes”
info human germ cells and grow a human/spider chimera with ST and DX bonuses,
Clinging, Extra Arms and Webbing,

Gengineered Attribute Modifiers

Attribute modifiers are used to determine the attribute scores of an average
member of a race whose mean attribute scores differ from the human norm of 10.
Thus, a variant race with an attribute modifier of ST+1 will, on average, have ST 11,
A variant race with a particular attribute bonus, like ST+1, has undergone genetic
alterations to make its strength, dexterity, intelligence or health superior to the
human norm; a penalty indicates modifications that have made it inferior. See¢ p.
CI175 for further details on attribute modifiers.

What actual changes might be needed to achieve this? Here are some possibilities;

Strength

ST may be enhanced by eugenic modifications to ensure a hefty build.
Alterations to the endocrine system may promote growth of muscle over fat. The
structure of both voluntary and involuntary muscle tissue can be modified with more
or stronger fibers. Species modification may actually improve the bones themselves,
Increasing their structural strength and allowing stronger attachment points for mus-
cles. At high TLs, alterations to the mitochondria (see Eve, Eukaryotes and
Organelies, p. 8) might improve the way the body uses its own energy resources.,

Oexterity

DX may be improved by eugenic modification to ensure an athletic body type,
or at high TLs, by modifying nerve fibers and the spinal cord for faster nerve
impulse transmission.

Intelligence

IQ may be improved by subtle neurological changes (see Brain Modifications,
p- 32) or by increasing brain surface arca. These are delicate procedures, requiring
sophisticated neuropsychological and genetic science, and are probably impossible
before TL 0. Species modification may actually increase the size of the brain.

Health

HT may be increased by a spectrum of genetic changes, ranging from eliminat-
ing genetic defects and hereditary tendencies toward degenerative illness to gengi-
neering away the appendix. Species modification to produce high racial HT bonuses
may physicaily alter internal anatomy, especially the cardiovascular, respiratory,
gastrointestinal and immune systems.




Why Make
Ubermenschen?

Genetic enginecring to allow super-
human physical feats is usetul for many
physically-demanding jobs, but espe-
cially for covert operations, where bion-
ics or powered suits might be oo easy
lo detect. Modern military forces may
also find biological enhancement easicr
on togistical grounds — a gene-enhanced
soldier may pot be guite as strong as a
robot or suit. but at least he doesn’t
require any special maintenance.

Since modifications to 8T and DX
are purely physical, they would be
amenabic to animal testing. Several
models of enhanced “super-animats”
were probably designed before any
super-humans were, Even if the animals
weren’t put into production, a few pro-
totype super-critters might be found in
for escape from) labs.

Many species modifications fand to
a lesser extent, almost all genetic modi-
fications) produce eflects that can be
replicated more cheaply by technology.
Why bother to use feline genes to give
someone fur or claws when you can get
the same or better effect with a weather-
proof jacket and a knife?

First, parahumans may be designed
as frontier colonists or workers on
worlds with harsh environments. A bio-
logical cdge may be useful if disaster
lcads to a technological breakdown.
Even if it doesn’(, being able to survive
outdoors (cven briefly) without artificial
aids brings o welcome sense of sceurity,
contributing to the psycholopical heaith
of the communiiy.

Contivued on next page . ..
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wus Table

Type Amount Cost TL
ST Bonus:
o +1 10 8
+2/+3/+4 20/30/45 9
+5/46/+7 60/ H/E0 10
+8/+9/+10 90/100/110 11+
DX Bonus:
e +1/42/43 1620730 9
+4 45 10
- : +5 60 14
I} Bonus.
: +1/42 105120 10
+3/+4 30/45 1+
HT Bonus:
+1 10 8
+2 20 9
+3/+4 345 10
+3 60 11+

The 1abie shows the maximum attribute bonuses a gengineered variant human
race should have at a given TL.

If further gengineering is applied to an existing variant race, the limits remain
based on the original species. and represent fundamental physiological, psychologi-
cal or technological limitations. Thus. you can’t get arcund the maximum of 1Q+2
at TL10 by engineering a variant race with an average I} 12, then gengineering it
again and again to give it even higher IQs. The assumption is that humans have a
basic set of limits the human form must fall within., As gengineering improves in
TL. humans can be pushed closer and closer to those limits. It is impossible to go
further without fundamentally altering the human form itself,

Bonuses over +3 to 8T or +2 to other attributes require spectes modification:
the recipient ts no longer entirely human. Species modification can also allow ST
bonuses under half the maxtmum for a panticutar TL to be achieved without visible
increase in bulk, through redesign of muscle and bone tissue,

Auribute penalries down 10 -3 {or -3 with species modification} are possible,
representing either genetic flaws tolerated in an otherwise good design, or the
results of atming for a specific build. For instance. a heavy frame might give high
ST but low DX. with the reverse being true of a sub-race that is designed with a
small or light frame.

Non-Human Strength: When gengineering a species that starts with ST other
than 10. the maximum alteration (see the table above) is expressed as a percenrage
increase: +10% per +1 on the 1able. For example. at TL9, an elephant {ST 300} is
not imited to +4 ST: it could be medified for an extra ST +120 (since 40% of 300 is
120}, This rule also applies to Extra or Reduced Hit Points.

Gengineered Rduantages

The following sections discuss changes that might plausibly be bioengineered
into a variant human race to produce various advantages (a few associated disadvan-
tages are also included: see Gengineered Disadvantages. p. 51. for more). Rather
than repeat the racial generation rules in vet another GURPS supplement, we've
assumed familiarity with this system. as presented in GURPS Aliens, Blood Types,
Compendium I, Fantasy Folk and Uplift, and have instead included only the point
costs and names of advantages or disadvantages. plus page references to GURPS
Basic Set or Compendium I,




Why Make
Ubermenschen?
{Gontinued)

Secomt. some cublures may prefer
“softer” biotech to morganic Jdevices, or
create transgenic peopte for aesthetic
PUHROS,

Third, biological abtlities are muore
convenient. Sonteone with super-peute
senses doesn't need 1o stop to look at un
instruiment (o know if someone’s sneak-
ing up on him, Likewise, yvou dan’t
have o worry about changing the bat-
teries. M you have retractable claws.
you'll never lorget your Knife or puzzle
over concealing it in different types of
dress or undress. Sure, you can get the
sime effect with eyberwear or neurat
interfaces, but that's as expensive as
riding the genemod tratn,

Eourth, transgenic modifications can
be augimented as well, If you ve got nal-
ural chinvs, no ome says you can’t add a
diamond tayer to them. {f you have
super-sensitive hearing and smell, you
can use them at the same time vou're
wearing that muacrovisor. It's not an
either/or proposition — it°s a wider range
of capabtlity.
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The assignment of Tl.s and association of advantages with vanous traits {e.g.,
Hard to Kill under Cardiovascular Modifications) are suggestions only, and may be
altered by the GM as desired.

Eugenic vs. Species Modification: Whether added DNA sequences are human or
not may be very important if society hans or stigimatizes parahumans. Also, species
modifications are more likely to be coupled with nonhuman features. Those genctic
advantages that would probably require departing from the human genome have
been laheled as “species modifications.”

Brain Modifications

“Qur competitors at Matsai gengineered their 3000-series megabrights for
hyped-up creative, intuitive and mathematical fuculties. Turned oul the genginee:
didn’t know as much as they rhought they did about brain chemistry. and ended up
with three super-bright, high-strung, delusional schizophrenics. Two killed them-
sefves. The third (s convinced God is behind the event horizon of the black hole in the
galactic core, und devotes all her time o trying to figure out how 1o get hint to answer
back. She's managed some useful astrophysics and hyper-mass experiments, but that
isn't what Matsai hoped for. Still, Matsal corporate ideolngy keeps them trying to
develop ‘super-thinkers. I admir they did a better jub with their more modest
Pandora-series, although these sure aren’'t bug-free either — ever try ialking to one?”

Doctor Sayyid Igbal, Biotech Euphrates

Attempting to gengincer mental traits such as mtelligence, alertness, memory or
specific aptitudes is difficult, because these traits are much more abstract than physi-
cal ones. Exactly how much of “intelligence” is genetic and how much is environ-
mental is not only controversial, but any answer also depends on how you measure
and define intelhigence,

However, traits ranging from self control to high intelligence appear to be at
least partiaily the result of specific gene sequences that govern the exact nux of hor-
menes and other neurctransmitters produced by the body. As of 1997, scientists
have found human genes that appear to correlate with mental stability, shyness,
impulsiveness {(which, by mitigating it, may lead to Common Sense) and memory,
among other things.

In this realm, gengineering works hand in glove with neurology and molecular
neuropsychology. Today, radioisotope-labeled monoclonal antibodies (p. 17} are used
to locate neurotransmitters in the brain. At T1.9 or higher, nanomachine probes can
actually obscrve the brain's neurochemical activity as it occurs. By studying what mol-
ecular changes take place while staying awake, cnduring pain, memorizing, solving a
math problem, ¢t cetera, bioengineers may be able to design nucleotide sequences that
will optimize (he brain’s neurochemustry or structure toward specific activities.




Nature us. Nurture

There iy an orgoing scientitic dehate
over the relative degree W which haman
traits and hehavier are influenced by
genes nature™) and by environmental
factors (“nurture™y in the womb and in
childhood, inctuding child care. nutri-
tient, education and other e expert-
ences.

It ts important o stress e profound
eltect that events in the womb have on
the physical and mental traits of a per-
son. While genetic disorders can cause
many physical disadvantages, many
uther physieal abnormalites — including
many gross deformities — can result
from problems that arise during fefal
development, such is the lack of oxy-
sen at a crucial tiime, or the presence of
radiation or chemiculs.

The childhood cavironment is simi-
larly influential. For instance. there is a
convincing body of research that sug-
gests the trait of “shyness™ is genetic,
Certain genes do make people exira-cau-
tious and anxious, leading t¢ high heurt
rates when responding to new stimuli
This influcnces behavior through a kind
of feedback loop. To escape these feel-
ings of anxiely. children with these
genes avoid new situations where these
kinds of stimuli occur — they act “shy.”
Howcever, studies also indicate that par-
ents who cncourage their shy kids o
play with others at an early age will
actually alter these hiochemical systems,
modifying the way the body reacts to
stumuli, T other words, nurture triumphs
over nature through deliberate action.

Likewise, while it is possible to edit
out genes believed to influence mental
instability. many menial disadvaniages
result from chitdhood trauma. Thus,
while someone may not have the penetic
predisposition toward lecherousness, hc
may have grown up in an emotionally
deprived environment which led him to
adopt promiscuity as his sole means of
expressing affection. Similarly, someone
who saw his parents massacred in a war
may be prone to fits of uncontroltable
rape, Or manic-depressive eptsodes,

fn short, it's hard to climinate com-
mon mental and physical problems just
by fixing genes. Il penginecred people
are grown in an arificial womb (growth
tank or forced-growth tank} and educat-
ed under coatrolled conditions, then
they may turn ont exactly as plunned.
Ot the other hand, if they are bom of a
real womb und graw up in the real
world, there ix a fair chance that they’ |1
have the same sorts of problems as
evervony else.

Conginued on next page . ..
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Name Cost Page TIL.

Alertness 5fevel B19 9*
Ambidexterity 10 B19 9
Autotrance 5 Cl120 g
Eidetic Memory 30/60) B20 9/10
Lightning Calculator 5 B2t 9
Mathematical Ahility 10 B22 9
Single-Minded 5 Ct30 g
3> Spatiai Sense 10 CI31 10
Chronolocation 15 CI21 10
Common Sense 10 B20 10
Intuition 15 B20 10
Intuitive Mathematician 25 CI26 10
Language Talent 2level B20 10#*
Musical Abilits 1/level B22 10%
Versatile 5 CI31 1}
Species Modification:
Compartmentalized Mind SMlevel Ci52 11%*

* Add +1 to TL for every level of this advantage atter the first five levels.
“* Add +1 to T1. per level after the first.

oleep-otate Modifications

The exact biochemical mechanisms behind sleep remain somewhat murky.
Many rescarchers believe that amimals tincluding humans) sleep and dream because
the body or brain needs time to rest and regenerate 1tself. However. some scientists
fean toward the 1dea that sleep is not a metabolic necessity. but rather an evolution-
ary quirk, That is. our brains are programmed to make us sleepy because being dor-
mant for a cenain length of nme reduces food requirements and. for humans, pre-
vents us from stumbling into predators we can't see. If that’s the case. sleep’s been
obsolete since we inventad fire — unfortunately. the only way to tell our bodies oth-
erwise may he genetic engineering.

Caretul unkenng with sleep-regulating structures in the brain, such as the cau-
dal brain stem. basal forebrain. the serctomin-producing raphe nuclei and the
suprachisamatic nuclel which appear to govern circadian rhythms) may modify or
eliminate the need for sleep. Other modifications may affect the way humans dream
by interfering with the flow of images w0 the cortex from the limbic centers (the
older part of the brain).

Name Cost Page TL

Deep Slecper 5 CI123 9
Less Sleep 1-3 evel CI27 9
Sensic Talent 2ievel Ci30 10
Raciul Skill Bonus,
Lucid Dreaming +1-3 0.5/12 Cii42 10
Dreaming +1-3 4/6/8 CI139 11
Species Modification: :
Reduced Sleep 10 Cled 10
Docsn't Sleep 20 CI53 11

Cardiovascular Modifications

Cardrovascular modifications are made to the heart. Blood and circulatory sys-
tem. The heart mav be strengthened with enhanced muscle tissue so it can better
withstand trauma and stress. providing the advantages Extra Hit Points. Fit. Very Fit
or Hard 1o Kill.




Nature s, Nurture
(Continued)

In game terms. this means thit most
mental advantages. disadvantages and
taboo triits i a genetic ructal template
should be considered puidedines rather
than hard-and-tast ruies. If the subjeut
wus raised in controlled conditions. und
no nislakes were made, he’ll penerally
“live up to spec.” Of course. it's also
pussible that & humuan who iy gengi-
neered tor a specific trait may have had
thase genes artifictally enhanced 1o a
degree that makes it much more likely
he'll develop it

Miniature Humans

Modification of genes governing
human growth factor can create pint-
sized parahumans who, as adults. are
the size of young children, smaller than
ordinary genetic dwarves. Creating
miniature people has some obvious
advantages: they'd take up less space
tespeciadly useful for military or space
vehicte erews) and require less life sup-
port. However, there are some serious
physiological obstacies to producing
dotl-sized humans.

First, we define “humanity™ in terms
of intelligence. The human brain’s
thinking capacity depends on having a
certain minimum size and mass, You
can shrink the body but not the head. as
in 2 human dwart, but there is a limit 1o
how big a head can be supported on a
shrunken neck and spinal column with-
out causing problems. Alternatively., if
the size of the head is reduced propor-
tionatety with the rest of the body,
tntellectual capacity will decline.
Fortunately, intelligence appears to be &
function of hrain area rather than mass
or valume, so reducing brain mass does
not result in a direct, tinear drop in 1Q.

Second, a scaled-down human loses
heat more rapidly, due to his larger
body aren in refation to his mass. This
mieans he will need to eat more in pro-
portion to a normai-sized human just to
keep his body temperature up. (This is
why small mammals like mice are
almost atways either cating or sleeping.}
Even so, overail food consumption will
be lower. Homight be a good idea to add
fur (to preserve heat) or a lenger sleep
cyele Lo any mimature human,

+

Cantinued on next page . . .
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Bone marrow cells may be modified to produce gengineered blood cells with
improved capatilitics. The hemoglobin in red blood cells (erythrocyres) can bhe
redesigned for grealer oxygen transport capacity (Extra Fatigue). Extra red blood
cells can be stored i the spleen (as in a dog) for addihonal release when necessary.
Platefets may be modified for superior wound clotting ability (Rapid or Very Rapud
Healing).

Arterial tissue may be pengineered so it does not lose its elastic property with age
{which could provide Longevity). More specialized cardiovascular genemods are also
possible. For mstance, as high-g acceleration causes blackouts when the blood pools
in the lower body rather than reaching the brain, arteries (teding the lower body may
be redesigned to react to g-forces by pinching off blood flow to legs and abdomen
while enhancing it to the brain (Acceleration Tolerance}. Related modifications may
produce faster recovery Irom uncensciousness (Recovery) or adapl the cireulatory
system to lengthy periods in higher or lower gravity {(Improved G-Toleranee).

To design cardiovascular genemaods, use these advantages:

Name Cost Page TL

Acceleration Tolerance 10 CI19 9
Extra Fatigue 1-5 3/level CI24 g+
Extra Hit Points 1-3 S/level Ci24 9*
Fit 5 CI25 9
Hard to Kili 1-3 Sevel CI25 g*
l.ongevity 5 B2 9
Rapid Healing 5 B23 9
Tmproved G-Tolerance 1-3 5/10/15 CI26 910711
Recovery 10 Cle4 10
Very Fit 15 131 10
Very Rapid Healing i5 i3] 10

# +1 to TL for every level after the first three or five.

Cosmetic Modifications

Hair and eye color can be specified quite
casily. as they are governed by single genes.
Skin pigment (melanin) and other traits that
make someone racially hlack. Caucasian,
and so on. are governed by muliiple genes.
These can be selected at TL.E+ to give what-
ever skin color or other cthnic features are
desired. or to deliberately blend scveral
types. At TL10+, exotic features like preen
hair, blue skin or gold-tlecked cyes may be
possible.

Good (or bad) looks can be selected by
choosing a particular bone structure and
metabolic factors that encourage a specific
type of build, while working against acquir-
ing blemishes, acne and so on. Lelt unspeci-
fied, a person’s looks are whatever is ran-
domly inherited from the onginal genetic
matenial used. e, it depends on the parents,
and 11's up to the playver or GM.

Transgenic Feamres (TLOY I genes are
taken from other species 1o produce certain
effeets, they may also aller appearance. For
mnstance, a person with Discriminatory Smell
and Ultrahearing from dog genes may have a




Miniature Humans
(Continved)

Third. while a smaler size i handy
in terms of reduced lite support reguire-
ments, it s alse frconvenicnt for many
other activities. from reaching things on
a ~helf to finding clothes that it I ulso
correlates with reduced ST and hit
pines,

Miniature Human Templates

Realistic miniplure humans should
have these advantages and disadvan-
tapes:

Miniature Attributes Table
Seetde ST e 1Py Tl

12 -5 -1 -3 8
215 -6 -2 -6 9
13 -7 -3 -7 10
174 -8 -4 -8 1

Scale: The reduction in overall pro-
portions. including the body's height,
breadth and thickness. It is also the pro-
portion of air, food and water the
mintalure consumes on a daily basis
compared 0 & normal human - mulu-
ply cost of Hving and any life-support
requirements by this amount.

ST, I and HPs: Suggpested racial
attribute modifiers tor that scale. These
limils can be exeeeded by modifying the
muscles, skeleton or brain using gengi-
neering, as described under Gengineered
Artribute Modifiers (p. 30). However.
the maximummn merease allowed at cach
TL should be muttiplied by scale. For
instance, TLIO gengincering allows up
to +7 S8T: in a 1/3-scale humuan, this
would be reduced to a mere +2 bonus.
which mean a 27 tatl superman would be
limited to a ST maodifier of -5.

TL: The minimum TL required.
"Minkturization” counts as & single fea-
ture of that TL for gengineering purpos-
5,

Crher Advamages and Disadvean-
fages: Mintatures should huve these
advantages and disadvantages: Decreascd
Life Support (10 points), Fur (4 points.
optionat but common if 2/3 scate or
lessh, Gisttony (-5 points) and Reduced
Hit Points (sce ahove, -5 points per -1
hit pointy. If /3 scale or dess.
fnconvenient Size (-15 poins) shonid
also be tuken,

Conrittited on next paee . .
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caninge nose and cars. Such features could be accidental or deliberate. or a bit of
boh. When calculating the difficulty of gengineering. assumge that something like
“camne features™ counts as a single feature.

Generic Tattoos (TL10} These are images or symbols formed from skin pigmen-
tation. bumps or ridges. They might be attistic. or show clan or company affiliation —
g slave race might even have a tiny company logo and ~“TM™ on their body. Also at
TEA0. introns can be modified to “spell out™ specific messages when someone
sequences the gengineered DNA — see Junk DNA and Gengineering (p. 10} for an
explanation of introns,

Name Cost Page TL

Appearance 5715/25 B15 9
Pitable 3 Cny 9
Racial Skilf Bonus: : - - _
Sex Appeal +1-3 1213 Bod 9
Species Modification: . -
Transgenic Fealures 0 - 9
Gienetic Tattoos #] 10
Intron Messages 0 - 10

Gastrointestinal Modifications

“Chronos-series fong-range recon parrol bioroids have a stomach like a
grasshopper mouse s and hypeructive digestive enzyvmes that cun digest anvthing.
Supposediy, thar frees them from dependence on the suppiv svstem, especially in
harsh environments where there isn't much food around. In the Andes conflic, T saw
them ambush an enemy patrol, then swallow them wp and grind them down, bones
and all. Even ute their own dead. Creepy.”

— Captn (rer) Dana Martelio. Manne Force Recon

Colonists. scouts or soldiers who have to live oft the land mght have an intesti-
nal tract redesigned 1o function like that of a ruminant animal fe.g.. a cow). with
symbiotic bactena that can digest cellulose. allowing them to eat almost anything.
This gives either Cast Iron Stomach or Universal Digestion.

Going the other way. 11 might be desirable to remove as much parasitic and
symbiotic bactena as possible from the human body. Spacers may take this route to
reduce the risk of bactenal infection or mutation in fragile and radiation-exposed
space ecosystems. [ so. the newlv-sanitized intestines will need to be modified o
produce eazvmes that handle the tuncuons of mtestinal bactera. such as vitamin
synthesis. This would give Samnized Metabolism.

The vermiform appendix 15 a vesngal growth on the end of the intestine. In
humans. it doesn’t do much except become easily infected: human gengineers may
choose 1w remove 1 in the interests of boosting overall health and resistance to dis-
case. In and of iseif, this 1s only a feature tno point cost). but it is often taken in
conjurction with an overall increase in HTE.

Name Cost Page TL
Speciey Modification: —— - - - ——————— . ———. . — -
No Appendix C - 9
Sanitized Melabolism 3 Clos g
Cast Iron Stomach 15 CI51 10
U'miversal Dieestion 15 169 il

Glandular Modifications

“Well, sir, we've been grown with the Gen-Five superglund. Whenever our
model goes into overdrive, we ger these cravings afterward. No. sin we didn't mean



Miniature Humans
(Gontinued)

Weight, Area and Meals Table
Scale Weisht  Aren Meals/Day

12 17 iH +4{1.5}
275 {716 146 6{1.2;
141 1727 7Y Gtij
A 1464 1716 16 (6075}

Weight is In comparison to an aver-
age human of similar build. To deter-
mine 4 miniture’s actusl height and
weight. find what his ST woutd be iff
there were no racial 871 penalties (p
B15), determine height and weight from
that. then multiply that height by scale
and that weight by the weight number
shown on the table.

Area is the bady’s surface area com-
parcd to o human. Mualtiply the cost and
weight ol clothes or armor for the
rtinialure by this amount.

Meals/Dav: This is the number of
separate meals that the person would
normattly hive to cat in an average day.
However, cach individual meal is scaled
down in proportion to the weight of the
miniature (e.g., a i/2-scale miniature
cats u 1/8-stzed meal), which 1s why the
overall cost of living 15 less, The datly
cquivatent in hurman-stzed meals is in
parenthesis, e.p. four meals for a half-
stzed character equal 1.5 human meals a
day.
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to do that to the prisoners, but we Just couldn’t help ourselves. Usually the MPs are
on hand, but — ves, siv, I'm sorry, sir”

— Corporal NB-SEK-0172-BURS&4, 152nd Paratroop Regiment, female Felicia-
series bioroid

A network of internal glands, the endocrine system, secretes hundreds of different
hormones into the bloodstream. These hormones regulate the body's growth, develop-
ment and routine metabolic processes, as well as emergency. emotional and sexual
responses, Selective glandular biomodification can optimize the body’s hormonal bal-
ance so that a person will develop in a certain way {more muscular, for instance}. per-
form diffcrently under stress, or experience stronger or weaker passions.

Gengineering of the hypothalamus. pituitary and thyroid glands, or designing
new, voluntary regulatory glands that produce similar hormones, could adjust meta-
bolic processes such as growth and maturation, permit increased activity (at the cost
of greater food consumption), or possibly allow contrel over normally involuntary
biological functions like respiration and digestion.

It may alsc be feasible to engineer for short-term “emergency performance” or
to improve stress response in general. One goal would be to allow voluntary control
of the sudden bursts of “hysterical” speed or strength that some people are capable
of in emergencics. This might require genetic tinkering to modify the adrenal glands
or, as with metabolic control. the creation of new volumary glands that produce sim-
ilar hormones. This would be represented by Hyper-Strength or Hyper-Reflexes, or
by advantages like Combat Reflexes and Increased Speed.

By tinkering with hormones, the gengineer can also adjust human behavior, cre-
ating a variant human whose emotions are somewhat skewed in a desired direction.
Modifications of this sort usually center on the adrenal gland. the gonads {which
control influential sex hormones such as estrogens - e.g., estradiol — and androgens
— e.g., testosterone) or the pituitary {which produces hormones that influence other
glands). The strongest influence will be on the three “primal” human responses:
fear, aggression and sexual behaviour,

Name Cost Page TL

Merabolic:
Early Maturation S5fevel CI53 g*
Hyperactive 30 CI57 9
- Improved G-Tolerance 5/10 CI26 9
Metahotism Controt Sevel CI60 o*
. for hibernation 2.5/level C160 O
Emergency-response:
" Combat Reflexes i5 B20 9
Hyper-Reflexes 15 CIS8 9
¥ Hyper-Strength 30 Ci38 9
Increased Speed +1-2 25/50 Ci26 9
Increased Speed +3 75 Ci26 10
Behavioral:
Collected/Composed 5 CI22 ]
Cool ! C123 9
Fearlessness +1-5 2/tevel CI25 9
Imperturbable 10 Cl26 9
Unfazeable 15 CI31 9

* +1 TL for every two levels after the first,

Limitarions: Tinkering with glandular systems is tricky, and design compromises
are often made by the gengineer. These can be represented by taking one or more of
these limitations on glandular advantages: Chemical Trigger {p. 137), Emergencies
Only {p. CI11(3), Limited Use {p. CI1111} or Nuisance Effect: Temporary
Disadvantage {often Bad Temper, Berserk, Gluttony or Lecherousness: see p. 137).




Rlpha-Series
Upgrade (TL9)

DX +1 110 pointsy, HY -1 (10
points),

Racial Advanrages: Atiractive (5
points), Disease-Resistant (5 pointsy,
Longevity (5 points ).

Kacial Disadvantages: None,

Features: Taboo Traits (Genelic
Defects, Mental Instability).

Racied Cost: 35 poinis,

Careful eugente improvenicnts
cnsure an attractive, athletic, healthy
individusl. Medscanning may reveal
minor “mutatians” compared to the
human norm, such as being born with-
out an appendix. This 15 a simpte
“Homo superior”™ genotype that TLS+
parents — or sectetics — might select for
their chitdren.
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In addition. emergency-response modifications also often
have Cardiac Stress {p. 139}, Costs Fatigue (p. CI110),
Uncontrollable (p. C1112) or Unreliable (p. CI112).

Pheromone Modifications

I believe thar we can gain further control over the next
generation by restoring the vestigial vomeronasal svstem,
which reacts to airborne pheromones, Unlike lower animals,
whose pheromone vulnerability is limited by mating seasons,
humans with this genemod may experience irregular. height-
ened states of arousal. More important for our purposes, they
will become far more vulnerable to enhanced pheromones,
such as those produced by the pheromone glands and
aerpsols we have developed.

— Dr. Tse Chang. Report to the Genetic Planning
Council

Pheromones are chemical signals eiven off by the body’s
natural secretions. Animals use pheromones to attract mates
or. to a lesser extent. warn others of danger. identify each
other or establish dominance. Many other animals have a
vomeronasal organ that lets them perceive pheromones as a
feeling rather than a smeil: detecting another’s pheromones
can induce arousal. attraction, respect. aervousness of what-
ever. In humans. the vomeronasal organ has atrophied to the
peint where people probably can’t detect pheromones.

Various pheromonal genemods are possible at TL9+:

Sex Pheromones t TL9): Modified human glands could produce sex pheromones
powerful enough to influence humans. This is the advantage Pheromone Controt
€25 points, p. CI63 ).

Dominance Pheromones (TL10). These are bought as a reaction bonus or
Charisma. with the limitation Scent-Based ¢-204%: see p. 138).

Restored Vomeronasal Organ (TL10): This 18 bought as one or more tevels of
Weak Will. only o resist pheromones or seduction attempts (-75%). -2 points/level.

Other disadvantages might also be triggered by pheromones - see the Oniy vs.
Pheromones limitation (p. 138} for details.

Immune System Modifications

The body responds to invaders by producing white blood cells (lenkocvies):
B-cells (formed in the spleen, Mood and lymph nodes) tag invading cells with
antbody proteins so that killer T-cefis (formed in bone marrow) can recognize and
attack them. Improved disease-resistance may result from gengineering the spleen
and bone marrow te manufacture more discriminating and aggressive leukocytes.
Ultimately. they may be engineered into bio-nanomachine factories. creating cells
that can do everything from binding with and destroving toxins to cleaning owt
clogged arteries (Immunity to Disease, Longevityy.

Name Cost Page TL

Disease-Resistant 5 CI24 9

Longevity 5 B2 9

Resistant 1o Poison 5 C129 9
Species Modification:

Immunity to Disease 10 B2 10

Immunity to Poison 15 CI58 10




Eros-Series
Bioroid (TL3)

ST -1 {-10 peointsy, HT +1 {10
points).

Racial Advantuges: Deep Sleeper {5
points), Disease-Resistant (5 points),
Light Hangover (2 points), Pheromone
Control (25 points), Sanitized
Metabolisn {3 points), Sex Appeal +3
(3 points). Very Beantiful (25 points).

Racial Disudvantages: Impulsive-
ness (-10 points), Lecherousness (-15
points). Sterile (-3 peiats). Unnatural
Feature (exaggerated sexval characteris-
tics, -3 points).

Features: Taboo Traits {Genetic
BPrefecis).

Raciul Case: 37 points.

A high-end “custom-cutic” design,
with an inhumanly perfect body, plus
brain, glandular and bacteriological
modifications to ensure It is always
cager, playiul, healthy and disease-free.
Grown as a professional courtesan or a
rich person’s living toy. the Eros can
also he the basis for u devastating *Mala
Hari” spy.

The Eros-series’ exuggerated sexual
anatomy is the source of both s Sex
Appeal skill bonus and its lnnatural
Feature.
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Litespan and Gelt-Repair Modifications

The search for longevity is likely to be a major precccupation of eugeneering.
“Dying of old age” seems to result from numerous factors, each of which must be
deult with separately: arterial clogging, weakening bones, cancers, diseases, accu-
mulated genetic copying errors, and even the progressive depredations of brain-
destroying prions. Any genemod that treats even a few of these factors may increase
lifespan, but there’s also evidence that some cells seem to accumulate copying errors
after a certuin number of replications (the Hayflick limit). If that’s the case, a
“revised Hayflick limit” genetic sequence, designed to produce more robust cells,
might be needed in order to grant Extended Lifespan or. at TL11+, Unaging.

Actual regeneration is trickier. Gene sequences copied from lizards {(which can
often regenerate tails or other extremities} may give humans a similar ability. True
immortality may require radical alterations to cell structure, or a colony of symbiot-
i¢ biv-nanomachines that patrol the bedy (see Chapter 3).

Immune system modifications {p. 37} arc closely related 10 lifespan and scif-
repair modifications — someone who is immune to toxins and discase is likely to Hve
longer, for example, so these advantages are often found in conjunction with
Unaging or Longevity. Immunity to poison and disease (TL10) are logical prerequi-
sites for TL15+ advantages like Immortality and Undying.

Name Cost Page TL
" Longevity 5 B21 9
Rapid Healing 5 B23 9
Very Rapid Healing 15 CI31 10
Species Modification:
Extended Lifespan 5fevel CI54 10
Regencration, stow 10 Clad H
Regrowth 20/40 Cled 112
Unaging 15 Cl69 I
Regeneration, regular 25 Cl64 12
Regencration, fast 50 Cle4 13
Regeneration, instant 100 Cl64 14
Immortality 140 CI38 15
Undying 175 CI69 15

Liver and Kidney Modifications

“Uh, should all of us be drinking? I'm out of Sober-Ups, and we don't have a
designated driver” :

“Hey, it's cool. 'm an [shtar-sequence upgrade. With my genemod liver, I can
drink afl night and never ger wasted.”

“Well, I hope vou've got a boosted kidney, too. It's twenty miles 1o the nearest
rest stop, and I'm not going into this place's washroom withour a gun.”

Modifications to the liver are usually aimed at selectively improving its metabo-
Lization and detoxification abilitics, giving betier resistance o the effects of blood




Felicia-Series
Bioroid (TLY)

8T -1 {-10 pointsy. DX +3 (30
points), HT +1 110 points).

Racial Advenuages: Acute Hearing
+2 (4 points), Acute Taste and Smelt +2
4 puimts), Attractive {5 points). Catfall
{1} pointsy. Claws (15 points). Combat
Retlexes {15 points), Double-Jointed {3
poinis), Fur (4 points). Hyper-Reflexes
and Hyper-Strength (Nuisance Eftect:
suffers from Gluttony. [mpulsiveness
and Lecherousness after use uantil
fatigue is regained, -30% ., 32 points),
Night Viston (10 points), Perfect
Batance (15 points), Sharp Teeth (5
puints),

Bactal Disadvantages: Extra Sleep
{one bour. -3 points), Overconfidence
(-10 points), Reduced Hit Points -1 (-3
pointsy. Self-Destroct -20 points),
Short Litespan 3 t-30 points), Sterile (-3
pointst, Linusual Biochemistry (-
POITHSY,

Rereial Cost: 78 points,

Thix is an expensive, feline-model
bioroid resembling a tithe, anthropo-
marphic cat. It is designed for superhu-
man grace, speed und reflexes. and also
possesses upgraded sensory abilities,
Felicia-series biorotds are usually
enployed at jobs that might demand a
quick burst of activity rather thun
strenpth and staying power. Thy are
also physicatly atractive, making them
in vogue as athleties or aerohics
instructors, dancers, personal pilots,
chaunffeurs. bodyguards or even body-
guard/courtesans. Military and police
forces may alse employ the Felicia-
series as acrospace pilots or hostage-
FORCUE (TOOPETS,

There's an unintended glitch in the
Felicia: alter triggering an emergency-
overdrive response. glandulur imbal-
ances sometimes result in mood swings
and heightened appetites.
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poisons, usually in conjunction with modifications to the spleen and kidneys. It may
also be possible to rebuild the liver so that its tissues can store oxygen.

The kidneys could be remodeled after a desert animal to conserve water via
super-concentration of the urine (which would also reduce the need for bathroom
breaks), giving Decreased Life Support,

Name Cost Page TL

Alcohol Tolerance 5 CI9 9
Light Hangover 2 C127 9
Resistant to Poison 5 CI29 9
No Hangover 5 CI28 10
Species Modification:
Decreased Life Sapport 1 10 C152 9
Oxygen Storage i4 162 9
Jmmunity to Poison 15 C158 10

Morphological Changes

No terrestrial vertebrate stravs from the fundamental skeletal pattern of a crani-
um. four limbs and a rail. In some animals. cenain of these features are enhanced
and others are atrophied - sometimes to invisibility. For example. dolphins replace
their legs with flippers and a huge tail, snakes have no limbs, while humans have
only a vestigial tail bone. but differentiate their limbs into arms and legs,
Nevertheless. the basic pattern remains.

Genetic engineering can alter humans within these limits between TL9 and 0.
changing the function of limbs (or deieting them). adding a tail or altering body
pusture. However. deviating from vertebrate morphology to give humans more than
four functional Jimbs. or other exotic changes. requires TL11+.

Modified Limbs

First time | saw the new foreman. I was a lintle skeptical: a work shack's
cramped encugh without two extra efhows. That lasted until [ saw what Lyra could
do in zero-G — we got the new solar panels up in record time. A few davs later, Lyra
invited me to her apariment, in the station hub where it’s alwavs weightless. That
night, she showed me another reason to appreciate four hands.

— Copemicus Jones. Posthumans I've Known

Digitigrade Posiure {TL9). A human’s legs can be redesigned to resembie a
quadruped’s hind legs. Someone with this modification walks on his toes and the
ball of his foot. or a hoof. This is vusually a cosmetic modification, intended for cus-
tom-designed satyrs or other beast-people. While a bit less practical for bipeds than
for quadrupeds. careful modification of joints can make this posture just as comfort-
able. This is a O-point feature.

Legs 1o Flippers {TL9): Altering both feet into “frog feet” gives half a level of
Enhanced Move {Swimming) {5 points. p. CI54) but at a cost of Reduced Move
{Running) -1 {-5 points. p. CI1103),

Prehensile Toes (TL9): These are tocs that have been lengthened to serve as fin-
gers and equipped with opposable thumbs, This is bought as two short Extra Arms
(10 points, p. CI54} with Nuisance Effect: Temporary Disadvantage (Legless while
using Extra Arms. -35%% ). for 7 points. This means that if a person with prehensile
toes is using his feet as arms, he can’t walk or run: he can still sit, float (in space or
liquid) or fly. of course,

Legs ro Arms (TL10): Only popular in zero-G. this is a more radicat change that
replaces both legs with a second pair of arms. Buy this as Prehensile Toes. except
that the arms are full length {20 points. or 13 points after the limitation) and give
Reduced Move (Runaning) -2 (-10 points. p. CI103). even when they aren’t in use.
for a net 3 points.
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Extra Arms {TL11): Adding one or two real, functional arms (attached between
the shoulders and the hips) 18 much harder than simply transforming legs into arms.
Not only are extensive skeletal and muscular modifications required, but blood flow
will need to be increased 1o handle these busy additions, which means a larger heart
and more efficient tungs. The nervous system must also be reworked and the brain
modified in order to control them.

Except for an extra pair of arms, all of the above modifications are mutually
incompatible.

Name o Cost Page TL

Digitigrade Posture 0 - 9
Legs to Flippers {J - 9
- “Prehensile Toes 7 - 9
Legs to Arms 3 - 10
-~ Extra Arms 10/arm ClI54 Il

bengineered Tails

“How'd I get away? Well, Galba's assassin had the drop on me. | sei my drink-
ing bulb down on the table behind me and raised my hands. He watched them care-
fullv. He forgot I ways a spacer. He wasn't waiching my tail.”

— Captain Zcke Morrigan, free trader Antares

Humans have a vestigial tailbone; species gengineering could use genes from
other species to give humans a tail. This might be done for cosmetic reasons. or the
tail may be usable as a weapon or a functional extra arm.

Ordinary Tail (TL9): A normal animal tail, with various styles available (cat,
wolf, pony, rabbit. rat, et cetera). Clothing should be designed with tail flaps! A O-
point feature,

Prehensile Tail (TL10): A tail capable of grasping, like a monkey's. This i
higher TL, as it reguires modifications to the brain and nervous system as well. It
may be a popular biomod feature for spacers, where an additional grasping limb is
always uscful, Treat as an Extra Arm with no physical attack (p. CI54: 5 poims).

Scorpion Tail {TL12) A segmented tail with a barbed, poisoned tip. Treat as a
Striker, reach 1, -4 DX, thrust+] impaling damage (26 points), with Venom, 3 levels
(Limited Use, 4/day -20%, 36 points).

Name Page TL

- Ordinary Tail - 0 - 9
Prehensile Tail 5 - 16
Scorpion Tail . 62 - 12

Winged Humans

“We can synthesize the DNA for feathered or bat-like wings, but yvou can't just
splice wings into a normal genorype and expect it to fly. Thanks to the square-clibe
taw, a set big enough to lift even a child isn'r practical. Sure, vou can expand the
wingspan, but thewt yvou end up with wings 50 or 00 feet across. Astde from the
inconvenience, vou'll run into problems of structural strength and finding the mus-
cles needed to flap them.

“As a result, winged biovolds typically have wingspans of about nvice their height,
While this can be a visually attractive fearure, they have no chance on Eartit of flving. [
use that cliche deliberately: if you can find un extra-terresiriai environment with a
lower graviry bur normal or higher atmaospheric pressure, then you're In luck. Planets
like that are rare, but there are artificial habitats. Our Camacotz-series bioroids sere



Heauy Worlder (TL9)

5T +3 (30 pointsy, HT +1 (10
points).

Rucial Advantages: Improved G-
Toferance (0.5 G increment. 10 points)
with home gravity (p. $36) of 1.5 to 2
G.

Racial Disadvantages: Unattractive
(-3 points).

Racial Cost: 45 points,

A heavy worlder's weight is 25%
over the human nerm. but height is T
less than indicated for ST. Someone
with this modification is wider. which
can give problems in narrow passages
or doors designed for normal hutnans (a
DX roll to squeeze throughs.

This is a variant human designed for
life ina 1.5 to 2 G envirenment. He hay
more muscie to get around. stronger
bones to avoid breaking them in talls,
and a redesigned circulatory system fo
prevent early death due to heart failure,
Moditications for high gravity are simi-
far to those used for seperhuman
strengih (p. 30). with greater emphasis
piaced on redesigning the heart and cir-
culatery system for durability.
However. the "hesvy-worlder” is usu-
ally unattractive by human siandards.
with a barrel chest and a compact.
blocky body.
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grown for the domes on Luna City and Titan, and the hig orbitals; in under one-sixth
G they really can fiv. [ imagine if we ever make a Dvson sphere, they'd be perfect.”
— Dr. Sayyid Igbal. Biotech Euphrates

Arms 1o Wings (TL9): Both arms are replaced with a pair of wings. This gives
Flight (40 pomts. p. CI56) with either the Gliding (-50% ) or Winged Flight (-25%) lim-
itation. plus the hmitation Requires Low Gravity (-3% per 0.1 G below 1 G, p. 138).

To work out the maximum gravity. take the average ST of the racial template
(ST 1O for humans). multiply by 2.5, and divide by the template’s average body
weight (found from racial ST - see p. B13}. Both Skinny and a racial ST penalty are
useiul cisadvantages. as thev reduce hody weight.

If the wings can sull be used as arms when not flying. this is merely a limita-
tien on the cost of Flight: treat as Nuisance Effect: Temporary Disadvantage (No
Fine Manipulators. -30%: see p. 1371

If the wings are usable onfyv 1o fly with. then they give the disadvantage No Fine
Manipulators +-30 points: see p. CI1003). unless they are accompanied by other
limbs that serve as arms.

it the wings can double as arms when not flving and are accompanied by Extra
Arms. buy Extra Arms. but with the limitation Nuisance Effect: Temporary
Disadvantage tloss of Flight. -30¢%: see p. 137).

Angedie Wings 1TL12): This 1s the classical fantasy of wings sprouting from the
shoulder blades. Tt's very hard to gengineer. for the same reasons as adding an extra
set of armms — in addition to the probiems of arm-to-wing conversion. it requires
redesigming the skeleton and adding new muscles and a modified nervous system.
Angelic wings gne the Flight advantage (40 points. p. CI56}. with either the
Gliding (-30% ) or Winged Flight (-25%) limitation. plus the limitation Reguires
Low Gravity (-3¢ per 0.1 G below 1 G, p. 138). Use the formula given for Arms to
Wings to work out maximum gravity,

Deuolutionary Modifications

Some morphological modifications take a backward step down the
evolutionary path. causing humans to revert to more bestial forms. These
are most hikely intended for the creanon of toys or slave ruces. although a
very advanced civilization might enjoy creating blank-minded clone bod-
ies this way. then “uploading™ their minds into them as a new experience.

Quadraform (TL3): Chimerization or gene splicing could result
a sphinx-like body. with a human head atop a quadruped animal body
{c.g.. a leopard or pony). with hands and feet replaced with walking
paws or hooves. A quadratorm human would have Enhanced Move
(Running} 1-2 ¢10-20 points. p. CI33). but suffer from Horizontal (-10
poirts, p. CI102) and No Fine Manipulators (-30 points. p. CI103).
However, ST is bought at -40% to cost due to the lack of fine manipu-
lators, and the maximum level of 8T and Extra Hit Points allowed for
human gengineering should be increased by +10 at cach T The body
will take up two or three hexes, and weighs four times as much as a
human of the equivalent ST.

Vermiform (11,101 A stranger vanation would be a human head
on g snake-like body (such as the “larma™ that Tika Dawnstar created:
sec p. 51, A vermiform human would have the disadvantages
Honzontal (-10 points. p. C1102) and No Manipulators (-5() pomnts, p.
CI1103). However. the advantages Flexihihty (15 points, p. CE56) and
mavbe Constriciton Attack (15 points. p. CI52) would be gained. As
with quadraform. 8T is 0% to cost. and the maximum level of ST
and Extra Hut Pomnts is +10. The body will take up two or three hexes.
but only weigh the same as & human of the equivalent 8T.

Aguuform (TL10) A true “aquamorphic” human may undergo
radical gengineening so that the embrvo never forms legs, instead
developing a fishlike lower body and tail. This would justily Enhanced




Helot-Series
lipgrade (TLI)

Roaciwl Advanrages: Discase-
Reststant (3 points),

Raviel Disadvantages: Weuk Wit -2
(-16 pomist, Staid (-t point).

Fewtnres: Tuboo Traits {Aggressive-
ness. Cenetic Deleets, Mental Instabili-
ty, Unaltractiveness}).

Racial Cost: -12 points,

This peacefut and non-pggressive
senolype s the result of deliberate
gengineering W produce a “tractable”
vartant race. Helot-serics paraluinuns
have been cugeneered to weed out
genetic defects and vulnerability to dis-
case. and are fully as intelligent as ordi-
nary s, However, subtle neuro-
logical und plandular modifications
have hred rebellious, impulsive and
agaressive genes vut of the genome —
and they are very goad at following
orders. An unintended defect was some
reduction 1 natural curiosity.

=y
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Move (Swimming) 1-2 {10-20 points, p. CI54) at the cost of
Aquatic (-40 points, p. CI101),

Centauroid (TL12): A more useful but trickier-to-gengineer
variation of quadraform or vermiform would alter chromosomes
to biend a human upper body with a bestial lower body, with
Centauroid (0 points. p. CHO1) replacing Horizontal, and with-
out No Fine Manipulators or No Manipulators. It would still be
strong, but would use the Split ST for Hybrid Races rule {p.
CI176), and only its lower body would benefit from the +10 ST
over human norms suggested above,

Musculo-Skeletsl Modifications

The BS-2-F Felicia-series combat bioroid is a "special
forces” upgrade of our popular AS-2-E, with a wide-spectrum of
state-of-the-art improvements, In this vidclip, we see u fire team
of BS-2-Fy free-jumping from a helicopter 12 meters up and
landing on their feet without injury, thanks to their XM-723
feline morphology.

- Biotech Euphrates promo video at WarEx *47 trade show

“Meow.”
— Felicia-series bioroid, upon landing on enemy soldier

Muscular and skeletal modifications are usually aimed at
improving physical strength — see Strength, p. 30 ~ but mere
specialized enhancements are also possible. Modifications to
skeletal and conmective tissue could provide better-articulated or shock-absorbing
joints and vertebrae {Brachiator, Catfall, Double-Jointed} or even longer lingers
(Manual Dexterity). At high TLs, organic strengthening of the skelcton itself is pos-
sibie (Extra Hit Points, Extra Encumbrance).

Benes seem to lose calcium in zero gravity, becoming fragile. GMs can simu-
late this by requiring a HT roll for every twelve months cumulative exposure to
zero-G. A failed roll indicates -1 8T or -1 hit point; a critical failure gives the
Fragile disadvantage. Genetic engincering may be used to prevent this problem. *No
bone degeneration in zero-G” is bought as Slow Regeneration, only to replace bone
decalcification (-75%:), 3 points.

Finally, proteins such as resilin (from grasshoppers) might be used to create
extra-clastic muscle tissue (Super Jump, although in a realistic setting, only one
level of this advantage would be plausible for a2 human-sized individuat).

Name Cost Page T

L
Double-Jointed 5 B20 9
Manual Dexterity +1-5 3/tevel C127 9
Toughness 10/25 B23 9

Species Modification:

Brachiator 5 CI51 9
Catfall 10 CIs1 9
Extra Hit Points +1-3 Sflevel Cl24 9
No Bone Degeneration in Zero-G 3 - 9
Extra Encumbrance 5 CI55 10
Extra Hit Points +4-6 Shevel Clz24 10
Extra Hit Points +7-9 Sevel Cl24 It
Super Jump 1 H) Cla8 L1
Extra Flexibility 5/10 CI55 12




Ishtar-Geries
Upgrade (TLI)

ST 1 0-10 points), DX =1 (14
podntsy, HT +1 {10 pointa).

Ruaecial  Advantagey:  Alcohol
Tolerance (5 pomnts), Beautitul (15
points). Diseasce-Rosistant €3 points),
Voice (10 points),

Racial Disadvantages: Jealousy (- 1)
points), Gverconfidence (- 10 points),

Features: Tuhoo Trats (Genetic
Defects, Unattractivenessh,

Raciul Cose 25 points,

The Isttur-series genetic upgrade is
mtended o cater to the desirey of par-
ents and creche-groups who want a
child optimized for professions such as
vid star, dancer, gvmnast, pop singcr,
model and <o on. Biotech Euphrates
genctechs selected a light, "elfin® build
and a facid bone structure that com
puier-simutbalions indicated would pro
duee distinctive hut highly attractive
Tooks. An extra fealure was an aug-
mented liver. Ina controversial move.
they alsa deliberately maodified the
Ishtar neurochemistry with sequences
betieved o enhance azo and competi
tiveness, Sonw helieve they went o bit
oo far
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Nervous System Modifications (Reflex Boosting)

Alterations to the aervous systemn could increase nerve impulse transmission
rates and thus reaction speed. perhaps by finding superior protein combinations to
build nerve fibers out of. or even through the addition of extra neural pathways.
However. the buiit-in speed limitations of electrochemical reflexes - a few hundred
miles per hour — make radical irmprovement difficult without using cyberwear.

More extensive neural modification uswally proceeds through quasi-organic
enhancements — sec Chapter 3. Use of nanotechnology to lay down parallel or
replacement etectrical nerve pathways may be a more practical - if extremely high-
tech — route 1o super-reflexes than gengineenng.

Name Cost Page TL
Combat Reflexes 15 B20 9

i increased Speed +1-2 25/50 CI26 9
Increased Speed +3 75 Cl26 10

Species Modifications:

% Enhanced Time Sensec 45 CI54 10
Increased Speed +4 100 CL26 11
‘Increased Speed +5 125 C26 12

Limitations and Side Effects: A timitation like Chemical Trigger {p. 137). Costs
Fatigue tp. CI1101 or Emergencies Only (p. CI110) is sometimes appropriate. as is
the racial disadvantage Short Lifespan (p. CI104).

Paranormal Abilities

Abilities tike pst powers. super abilities. Magery and Magic Resistance may be
gengineered if they have a mapped genetic cause. The TL required is up to the GM,
depending on when the genetic basis for the powers in question was discovered. It
will require at least TL8 if the paranormal ability is governed by only a few genes,
or TL9 if controlied by a large complex of genes.

Respiratory Modifications

No need to wait centuries for atmospheric terraforming to be completed!
Colonial Genetics has pioneered this new, high-capacitv lung svstem designed to
have vour children breathing without a respiraror and plaving ourdoors! Mars
Development Corparation will offer a 20% rebate on all lung gengineering as part
of the Ares Pioneer program.

— Colonal Genetics press release

Ship malcons and comvicts to Mars. then modify the
poor hastards’ kids so they can’t come back to Earth even
if they try.

— Professor C. Eric Gideon. soc.culture.mars

Uniless they buv the nano to urn them back.
— Deimos Dog. soc.culture. mars

The lining of the lungs may produce detoxifying
agents to counter or filter respiratory agents. More radi-
cally. larger low-pressure lungs coutd be designed that are
specialized for breathing in a thin atmosphere. such as a
recentlyv-terraformed Mars. Someone with low-pressure
lungs would treat very thin atmospheres as thin. thin as
standard. standard as dense. and dense or superdense as
unbreathable; thev would also have a noticeably larger




Lepus-Series
Parahuman (TL9)

ST -t - 10 puints),

Ruciut Advamages: Avute Hearing
+2 14 points), Acute Taste and Smelt 42
4 points), Discase-Resistant (5 pointsy,
Earty Maturation 2 (1) points). Estrus
(0 puings), Fur ¢4 points), Increascd
Fecundity (0 potnts), Peripheral Vision
{13 points).

Racial Disadvantaies: Color Blind-
ness (-10 points), Lecherousness (only
in springtime -75%, -4 points).

Ruciol Cosiz 18 points,

ST -1 and Color Blindness were
unintended detects.

These humansrabbic genesplices
were originafly developed us bioroids
by Novabody in the last century,
apparently for the domestic, secretari-
al and pleasure marker. A century
futer, after the War, the Burcau of
Colonization resurrected the genotvpe.
Bullon 'y mandate way to establish
“fucts on tite ground” by repopulating
some of the plancts depapulated during
the War, and by colonizing us much
ferritory ax possible. e fdea ways to
send over a seedship witht a few flun-
dred “rabbiraid” setlers and a colo-
wial governor’s cadre, and within a
Jew vears these stable. fusi-breeding
pearabuonans would give Earth o thriv-
ing agri-world, That was the plan, any-
way, OF course, we all know how it
curned o

- Darin Skay. Shattered Genomes:
The Celonial Revaolution
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chest, High-pressure ungs would have an opposite effect: atmospheric pressures
would he treated as one stage lower. Rules for atmospheric pressure can be found on
pp- 875, 8108 and pp. C11137, 11144,

A different goal of respiratory modification may be 1o improve physical perfor-
mance. Lungs may be give greater elasticity or stronger muscles lor superior breath-
holding capacity or enhanced gas exchange, with a notable improvement to
endurance {Extra Faliguc). A difterent kind of performance madification would be to
alter and improve the windpipe to give someone the Voice advantage, or even a
multi-functional larynx capable of Mimicry (perhaps derived trom myna-hird genes).

Name Cost Page TL.

Breath-Holding | 2 CE21 9
Extra Fatigue 1-4 3/point CI24 9
Voice 10 B23 9
Species Modification: -
Decreased Life Support 11level CI52 o*
Extra Fatigue 5+ 3/poini 24 9
Filter Lungs 5 CI56 9
High-pressure Lungs 0 - 9
Low-pressure {ungs 0 - 9
Breath-Holding 2+ 2evel CI21 10
Mimicry 15 CI60 ]

* Add +1 to TL per level after the first.

Respiratory Rlternatives

Ever looked at an embryo? I's gor gills. Gengineering 1o retain these vestigial
traits should be relativelv simple, right?
— Aquagrrl, sci.bio.genemod.human

1t's trie that human embryos have gill-like structures  but these serve a differ-
ent function than in fish or amphibians, eventually forming the chin, jaw. cheek and
outer ear. As a resuft, gengineering a merman is « lor move difficult than Aquagrrl
implies, especially if we want to breathe both air and water. So fur, most dual-
environment humans are designed like marine mammals. Navy SEAL bioroids don’'t
use gills. They store oxygen in the myoglobin of the museles, just like whales do.
When drawing oxygen from these sources, their lungs aren't necessary. so they can
undergo complete afveolar collapse as water pressure increases, letting them ignore
the bendys and survive very deep dives.

Doclgbal, scibio.genemod. human

Name Cost Page TL

Galls:
water only 0 CI56 9
air and water 10 CI50 10
Oxygen Storage 14 a2 9
Pressure Support:
to 10 atmospheres 3 63 107
to {00 atmospheres L0 163 11+
ImBine 1o pressure 15 Cl63 [2%*

* Pressure Support 18 one T1. lower if combined with Oxygen Storage.




Light Worlder (TL9)

ST -2 (-15 potntsy. HT -1 {-10
poInts,

Racial Advautaees: Longer Arms
i+1 reach. 20 points).

Racial Disadvaniages: None,

Feetigrey: Home gravity (p. 836) 1s
2210 0.7 G Increase height by upto 2
over the norm for the lowered 8T, but
woeight s 1 58% to 25% lower than nor-
mal. They can sometimes squeeze inlo
places that normal people can’t it but
this is balimeed by their extra height
tnecding to duck under doors and so
o). In settings where artificial gravity
v uncemen, this should be worth an
calru -5 puints.

Rucial Cost: -5 points,

Human uictabolisms may be gencti-
cally adapted for life on planets with
sravity significantly lower than Earth's,
Cieneric “light worlder”™ sengineering
results 1na wallowy bulld, olten with
long limibs and spidery lngers,
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gensory Modifications

I work with a Border Patrol bioroid whose sense
of smell is cranked up. He doesn't need a chemscan-
ner or dog — Duncan can sniff out drugs, explosives,
illegals . . . hev, he can even smell a smuggler's fear
Trouble is, Duncan gets these spiitting headaches all
the time. Just goes to show. if vou want a blood-
hound's sense of smell. vou need a bloodhound s
brain,

— Detective Cody Chase. Nevada PD

Engineering the genes governing the develop-
ment of the rod and cone cells in the eyes. hair cells
and membranes in the ears. and the chemical receptor
cells in the nose and tongue may enhance basic
human senses bevond “perfect” human levels.
However. while humans can train themselves over
years 1o develop high “Acute Senses.” inbom bonuses
over +3 always require transgenic techniques: e.g..
ear muscles that swivel independently to more pre-
cisely localize a sound. More exotic animal-inspired
genemods are also possible:

Absolute Direcrion can be artificially duplicated
by gengineering human brain cells to contain the
same kind of magnetite particles that certain migrato-
ry bird species possess, forming a biological com-
pass. More extreme versions of this could also give Magnetic Sense.

Absolute Timing may be the result of adjustments to the glands that govern the
body s circadian clock.

Discriminarory Smell. similar that of a canine or other sensitive-nosed species,
could be achieved through enhancement of the chemical receptors in the nose and
via modifications to the olfactory lobe.

Field Sense or Magneric Sense may be granted by electrically-sensitive organs
modeled on those of electric rays or other fish.

fnfravision may be modeled on viper heat organs — subdermal, heat-sensitive
pits found next to the eyes on rattlesnakes and similar species. Unless further genetic
medification is done to enhance it. this has lower resolution than infrared goggles:
-4 1o IR vision rolis (-20% ). for 12 points.

Night Vision could result from a reflective layer of cells that amplify the tight
reaching the eyes. These “cat’s eves” could be derived from feline genes. If exotic
eyes are unusual. their glittenng in dim light could be an Unnatural Feature {only in
darkness. -50%}. This is worth differentiating from ordinary Night Vision. as the
glittering could give away someone’s position. A much more complex version of
this could lead to Polarized Eves.

Perfect Balance could follow from an inner-ear baiance-organ design patterned
on those of cats or squirrels.

Ultrahearing could be achieved using ears based on those of canines. bats or
other mammals with high-frequency hearing. Subsonic Hearing is slightly trickier.
but might be based on an entarged middle-ear cavity. like that of the kangaroo
mouse. Parabolic Hearing may be achieved using a somewhat asymmetric ear
design, similar to that of an owl.

Bat voice boxes are the best models for natral air sonar (Sonar Vision). while
underwater sonar may be based on that of marine mammals - probably pinnipeds.
such as seals, rather than dolphins. Gengineering will have to both alter the voice
box and modify (and probably enlarge) the ears 10 ultrasonic receivers. The com-
piex gengineering required to aliow a human brain to directly process sonar images
requires a high TL to manage.




bl

Orion-Series
Upgrade (TL9)

ST +1 (10 poiatsy, DX +1 (10
points). HT +1 (10 points .

Racial Advanrages: Altractive {5
points), Combat Reflexes (15 points),
Cool (1 point), Fit {5 points), High Pain
Threshold (10 points),

Kaeial Disgevantages: Altentive (-1
puint), Overconfidence (-10 points).

Features: Tuboo Traits (Genetic
Drefeets. Mentud Instabality),

Ruaciat Cost: 53 poinls,

These genctic upgrades were cuge
neered with slight metabolic and glan-
dulur modifications designed to bun
awuy excess fat, enhance physical per-
tormance and optimize their crisis
response, A lot of Orion-series upgrades
lind jobs in athletics, cmergency ser-
vices, pulice work or the military, but
certanly the best-known Qrion-series
upgrade is dynumic karate master
turned-megastar Chuck Abrams, wlhose
unchallenged rewgn as king of the action
sensies has had much w do with this
genotype's popularity with creche
groups and parents.
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Whiskers are not merely for show, For example,
a cat’s whiskers are potent sensory organs for night
hunting, capable of detecting air currents flowing
around objects. Since this is a completely passive
sense that cannot be jammed by most countermes-
sures, it might be useful for gengineered scouts or
warriors {although it requires leaving the face unpro-
tected). This ts best represented as Faz Sense with a
form of the “Needs Eye Contact” limitation {as
described below) to restrict it to a 3-hex range.

However, while these upgrades to human sens-
es are exciting and theoretically possible, there are
some problems! Evolution has adapted the human
brain toward cognition and away from sensory pro-
cessing, when compared to the brains of other ani-
mals. For example. the olfactory lobe takes up
much more of the brain in a dog than in a human.
Re-engineering a human with a bloodhound’s scase
of smell or a dolphin’s sonar might tura him into &
sensory idiot savant unless a very sophisticated
redesign of the human brain is performed. Even so,
some disadvantageous side cffects arc likely {see
below).

Name Cost Page TL
Acute Hearing +1-5 2flevel B9 8
Acute Vision +1-5 2/tevel Bly B
Absolute Direction 5 B19 9
Absolute Timing 5 Bl19 9
Acute Taste and Smell +1-5 2/evel B19 9
Peripheral Vision 15 B22 9
Species Modification:
Acute Hearing 6+ 2/evel B19 9
Acute Vision 6+ 2llevel B19 9
Discriminatory Smell 15 CI52 9
Discriminatory Taste 16 CI53 9
- Faz Sense 10 CI55 9
Night Vision G B22 9
Perfect Balance 15. CI63 9
Subsonic Hearing /5* Clo7 9
Ultrahearing 0/5% Cl69 9
Acute Taste and Smelt 6+ 2Mevel BI1S 10
Infravision 15 CI58 10
Scrsitive Touch H} 165 10
Sonar Vision 0/25 Cle6 10
Telescopic Vision 6/level Cl168 ]
Field Sense 10 CI55 11
Magnetic Sense Sflevel C160 I
Parabolic Hearing 4flevel Cie2 11
Polarized Eyes 5 C163 11

e
* Ultrahearing and Subsonic Hearing cost G points if the possessor is deaf o the

normal hearing range,

Limitations: Eye Contact Onty (-20%: sec p. CEH 1)) can be applied to sensory
advantages. even if they don't actually require cye contact, to Himit their range to 3
yards. Faz Sense, Infravision and Sonar Vision can all be limited in this way to rep-




apacer
Modification
(TL9)

ST -5 {-40 pointsy, HT -2 ¢-15
points).

Racial Advanrages: Free Fail +3 (4
points). Slow Regeneration {only to
replace bone decalcification, -75% ., 3
points).

Roeciel Disadvantages: G-Intolerance
(005G increment., -20 points). Skinny
{-5 points}.

Fearires: Home gruvity (p. 5367 of
0 G. Increase height hy up to 3 feet
over the norm for the fowered ST. bt
weight is 25% 10 304% of normal,

Raciad Cost: -73 poinis.

I micro- or zero gravity, the lack of
weight seems to affect development.
causing britite bones. Genginecering may
be aimed at modifying the parathyroid
gliand to restore calcium levels, and oth-
erwise wdjusting the metabolism o life
tn zero-G. individuals moditied for
nifcre- Or zero gravity end to be very
tath and L‘m.huued — some Uspacers”
my be titractive, while others have
an ellin beauty.
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resent shorter-ranged (and. 1in humans, more feasible) forms of these advantages. IF
s0, teduce the required T by one.

Side Effects: Any species modifications (except Acute Vision, Night Vision,
Perfect Balance or Telescopic Vision} are likely to produce disorientation or sensory
overload. This may result in one or more of these disadvantages: Confused, Light
Sleeper or Migraines. The brain might be able to develop structures to mitigate such
problems. although this may also cause a slight drop in 1Q or loss of other senses.

Revised Pain Thresholds

I knew | was going to join the ranks of the ethicaliv-challenged when the
Sultana offered me rwenty grand to create a clone of her ex-husband with a gengi-
neered low pain threshold.

- Dr. Lucien Locke. Genehackers Inc.

Pain scositivity is vital. People bom without it die early — by accident. or from
infection resulting from internal joint and bone damage. (They are unable to tell
when a particular posture or sleeping position 1s over-stressing joints or bones. and
50 do not receive signals to shift weight or otherwise take corrective measures whilge
sleeping or awake.) However. while total insensitivity 1o pain is not a survival char-
acteristic. the abihity to selecrively block patn is guite useful.

Through genetic modification of the genes responsible for “signal molecules™
that induce changes in nerve cells. or via transplants of gengineered nerve tissue o
the notochord tthe embryonic spine). it may be possible to activate neural gating
circuits in the spinal cord to deliberately mitigate incoming pain signals before they
are pereeived. without destroving the ability to sense pain as a whole. Of course, the
opposite could be done to enhance the ability to feel pain . _ .

Name Cost Page TL.

High Pain Threshold 10 B20 9
[.ow Pain Threshold -10 BXG 9

oexual and Reproductive Modifications

“Jace. it's 4 hot scoop — the Wimmin's Pantropic Collective are having another
v oar colonizing Sappho IV, and vou should see whar thev're building into their
daughters’ germ plasm. Sal got an insecr bug imto their birthlab. Book bhoth
Muorgana Selene and one of those Neo-Christian cvbervangelists on tonight’s show.
We'lf ambush “em with the vid and watch the fur fiv.”

- Nonko Hayvakawa. host of Cvberia Beat

These advantages have minimal impact on adventures, but may have a dramatic
effect of the way a particular society functions!

Altered Sex Ratio modifies the ratio of male to female births. This can be a spe-
cific ratio (e.g.. tfive women to every man) or even ehiminate births of either sex.
This is a O-point feature.




Coamazotz-Series
Parshuman (TL10)

ST -2 (-15 puoints). DX <1 (10
points).

Raciud Advantages: Acute Hearing
=2 ¢4 points), Acute Taste und Smett +1
(2 points) Claws (15 points). Fligh
{Winged. -25%: Requires Low Gravity:
0.3 G. -35%: Nuisunce Effect: No Fine
Maniputators, -30%; 14 pointsy. Far (4
pointsy, Sharp Tecth (5 poeints), Sonar
Vision (25 points}, 31 Spatiad Sense (10
points), Liltrahearing (5 points).

Rucial Bisadvantages: Fragile (20
points). Skinny (-5 points). Unusual
Biochemistry -3 points).

Featwres: Due to their hollow bones
and slight butld, weight is 54% of the
norm for their height.

Racicd Cost: 45 points,

Camuzotz-series parahumans have a
sizable yuotient of bat genes spliced
ini¢ their genome. Thetr arms double as
wings, although they can’t be used as
arms when they're flving. They possess
large, pointed. but-like cars, fangs, und
soft fur, as wetl as a modilied voice
box with natural sonar abilities. Aside
from serving as a nighi-viston aid, this
has security (peering inside packages)
and medical (performing sonograms)
uses.

This is the racial template used to
credle Tizheth and her siblings (see p.
265, They were designed as cxplorers
and rangers for an exotic world (a rare
planet with low gravity but thick,
breathable atmosphere), where their
flight amd sonar (to see through thick
fogs) were invaluable. However, a bat
paraboman could be grown as an
unusual toy or coortesan, or iniended
for work in @ micrograviey habitat like
a hollow asteroid or domed lunar city.
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Light Menses may be achieved through alicrations to female ovulation and hor-
mone function so that post-pubescent women cxperience greaily reduced monthly dis-
comfort due to PMS and menstruation, as weil as the later problems of menopause.
This may result in either a very mild period or, if taken in conjunction with either
Sterile {p. C184, -3 points) or Reproductive Control (below), no menstruation at ail.

Estruy is another approach to avoiding menstruation, altering humans to
become fertile for one month of the year {much like cats or dogs). This is worth 0
points, since the advantages and disadvantages cancel out. Males can also have a
version of this. Variant humans (male or female) with this featurc often have
Lecherousness, only in mating season (-75%) for -4 points.

Reproductive Control is also possible, allowing females to control their fertility.
This will usually require a day or 50 to adjust hormonal levels. Combined with the
Light Menses modification, this means a woman has a period only if she voluntarily
chooses fertility in a particular month. Alternatively. and for the same peint cost, a
female could be able to absorb an early fetus back inte the womb, like a rabbit, with
pregnancy being cancelled on a successful Will roll.

Sexual Orientation can perhaps be sclected — some credible theories suggest a
tendency toward heterosexuality, bisexuality or homosexuality may be partially or
even largely predetermined by genetic inheritance. If so, gengineers should be able
to select sexual preference before birth, a procedure with potentially explosive
social consequences. Predetermined sexual orientation is 4 O-point feature, not an
actual advantage or disadvantage.

Shorter Gestation: It may be possible to reduce the length of the human gesta-
tion period, perhaps by modifying human growth factors or altering the chemical
environment in the womb. Each level of this advantage reduces the gestation period
by 1/6 its original length ¢-1.5 months in a human), to a maximum of 3 levels, This
is convenient for the mother, as well as allowing {aster population growth — but care-
ful gengineering will be nceded to ensure that the fetus develops normally.

Easy Childbirth: Modifications to the structure of the pelvis to help mothers
deal with the delivery of {large-headed) huntan bhabigs have been an ongoing part of
human evolution: further ergonomic improvements may be possible via genetic
engineering. The ability to shut down many (but not all} pain receptors during deliv-
cry may also be welcomed by many women. This advantage gives a +2 to HT rolls
to determine the success of any pregnancy.,

Extended Fertility: As lifespans increase, genelic engineering may be used to
extend the period in which both sexes can produce children. With this advantage,
fertility is retained until the third aging threshold (e.g., 90 in a normal human}.

Increased Fecundiry: This modification means that a woman is more likely to
experience muiltiple births: releasing two eggs every ovalation, for example, could
result in twing in as many as onc-quarter of all pregnancies. It is & good idea 10 com-
bine this with the Easy Chiidbisth advantage!

Hermaphroditism occurs naturally in some humans, but usually the mutation 1s
vestigial, and not noticed unti! puberty. At TL10+, genetic enhancement might cre-
ate functional “hermaphromorphs,” able to swiich sexes or be both at once, which a
tolerant culture might find intercsting. A “utopian” society
might try to give everyone this ability to ensure sexual equal-
ity (no sexual discrimination if everyone is both sexes).

Parthenogenesis in females may be possible through
very high-tech gengineering of the human ovum and repro-
ductive organs. A woman's egg cells would carry a complete
chromosome map. and could be diverted to her womb, then
brought to term. Pregnancy would be triggered by voluntary
hormoenal changes learned through biofecdback, or by taking
a pill ($2}). The fetus would effectively be her clone.
Parthenogenesis is a superior strategy for rapidly increasing a
race’s numbers, and might be deemed viable for an all-
female sub-race. It means the race won't change. but if they
have the capability to gengincer themselves, then natural
cvolution is probably no longer something to worry about.




Ghronos-Series
Biorgid (TL10)

ST +2 (20 pointsy, DX +1 (10
points), 1Q -1 (-1 pomms) HT +1 {10
paints}.

Racial Advuntages: Acute Hearing
+2 14 points). Cast Iron Stomuach (15
poiats), Combat Reflexes (35 pointsh,
Discriminatory Smell (15 points). Fur
{4 poinis). Hyper-Reflexes (15 points),
Sharp Teeth (5 points). Single-Minded
(5 points). Very Rapid Healing (15
points).

Racicd Disadvantages: Bloodlust 1-10
points), Disturbing Voice (animal-liks,
- 18 points}, Low Empathy (-15 points),
Setf-Destruct (-20 points}), Short
Lilespan 2 {-20 poinis), Sterile (-3
points). Unusuat Biochemistry (-5
points .

Racial Cost H) points,

Besigned for unsupported, long-
range patrol and counterinsurgenvy
operations, Chrones-series combat
bioroids are lean and muscular, with
canine mozzies and sharp teeth. but
large mouse-like ears and eyes. Their
bodies are covered with short grey fur,
They are transgenic hybrids of human,
canine. rodent and shark genes, They
possess modified stomachs 5o they can
Hve off the land, and bone marrow and
adrenal gland upgrades to improve
emergency respouse and health.

Optimized for tracking and spotting
the enemy, and rapid reaction to
ambushes by shifiing into biclogical
overdrive, the Chronos serics bioroids
are most often deployed in smali teams
to range ahead of humasn troops and
conduct recon, guerrilta-hunting and
strike operations.
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FExotic Genralia: May include “improved™ shape or texture, extra organs in the
same or new places. or erectile tissue added to other areas. such as lips or fingertips.

Name Cost Page I'L.
- Altered Sex Ratio 0 - 9
Estrus 0 - 9
Extended Fertility 0 - 9
Increased Fecundin 0 - 9
" Light or No Menses 1 - 9
Reproductive Control 2 9
Sexpal Orientation 0 - g
Shorter Gestation 1-3 1level - 9/10/11
Easy Childbirth 1 - 10
Hermaphromorph 2 CI57 10
Parthenogenesis 0 - i
Exotic Genitaha 1 or 3% 49 9

*3-poimt version adds racial +1 to Erotic Art skl (p. C1159)

Transformations

Today, Kosmozavor Tenno Tanjo's gengineers announced success on their Void-
Dancer project. They've added a vacuum-adaptive shin. special muscle sphinciers
that seal guts und lungs. and nictating membranes for the eves. The Void-Dancer
parahumans are supposed 1o survive in space without protective gear for an hour or
more. According 1o K11 the productivity and cost savings from being able 1o avoid
sutt-up/suit-down time, safety checks und suit training alone will pav for the program.

Chance Mackintosh. Posthuman Consumer Review

At very high Tls. highly unusual changes are possible. probably using com-
pletely synthetic DNA sequences. Elastic Skin or Yacuum Adaptation. for instance.
require the creation of new voluntary muscles (to change shape m one case, o close
off openings in the other) and the extensive bioengineenag of skin cells and. in the
case of Vacuum Adaptation. intermal organs.

This kind of medification may be more realistically achieved with exotic nan-
otech than gengineering. 1n conjunction with numerous limitations - for exampies,
see Sample Metamorphosis Transformarions (p. 81) in Chapter 3.

Name Cost Page T1.

‘Elastic Skin 20 CI53 il
Vacuum Adaptation 27 Cley Ll
‘Doesa’t Breathe 20 CI53 12
Doesn’t Fat or Dnink 10 Cl153 12
Flexitality 15 CI56 12
Momph 40 CI61 13
Vacuum Sepport 40 CI70 13

Aeno-Anatomy

These are traits that humans don’t possess at all. such as claws or fur. They are
borrowed trom terrestnal animals by direct transgenic gene splicing, or more com-
monly, by creating synthetic genes copied from or patterned on other species:

Amphibious represents gengineening for webbed fingers and toes. and 1s often
associated with a sleek coat of fur like a seal, or very light scales.

Bioelectric Organ 1s an exotic moditication that uses modified plates
formed from muscle tissue. derived from electric eel genes. This may give
Bioelectric Shock (p. CI301 Shock or Surge (p. CI73). The latter two should have




Costs Tatigue (p. CI110) or Limited Uses (p. C1111). Lightning (p. CI73) would
require more energy than a human body could store; it's only possible il magic, psi
0T super powers can be gengineered.

Clinging represents tree-frog or inscct-type suckers on hands and leet.

Flesh Pockers are natural pouches, like those of marsupials, which may be use-
ful for carrying (ools or concealing weapons. as well as holding babies.

Fur, Seales und other exotic body coverings are usually intended for acsthelic
cffect. Some serve more practical purposces, such as protecting colomists designed
for harsh climates. Many are side effects of blending human and ammal genes in
search of other advantages like xenosenses.

Nictating Membranes, like a reptile’s, protect the cyes. This modification may
be common in pantropic parahumans designed for worlds with ieritant atmospheres
or perpetual dust storms,

Name Cost Page T

L.
Amphibious 10 CH49 9
Flesh Pockets varies 136 9
Temperature Tolerance 1-9 1/evel C130 9
Nictating Membrane 1/level Ci62 10
Temperature Tolerance 10+ 1/level CI30 ®
Clinging 25 CI51 11=*
Xeno-Skin:
Fur:
very thin 0] CI56 9
reguilar 4 Cl56 9
thick 29 Cl156 9
spiny 33 CI56 t0
Scales
very light D CI57 10
regular 3 CI157 1
heavy 28 CI157 11
Thick Hide 28 CI57 10
Armor Plates 59 C157 il
Carapace 36 C157 12
Chameleon flevel Ci51 12
Strikers: _ - — _—
Butting Homns 5 Clo7 g
Claws or Sharp Claws 15/25 Clo7 9
Sharp Teeth or Fangs 510 Cl67 9
Spear 30 Clo7 o
Spines 5 Cl67 10
Fong Tusks 50 Clo? 10
Talons or Long Tatons 44/35 Cl67 10
New Organs: -
Bioelectric Shock 10 CI150 11
Shock 20 CI73 11
Surge 15 CI73 11

* Fqual to level, e.g., level 12 requires TL12,
¥+ Clinging often has the Reguires Toow Graviry limitation (p. 138). 11 it
requires (1.5 G, it's only TL11. while if' il requires 0.2 G oor less, it's only TL10.

fienoglands

“loday's featured company expose 1s Onokage Labs. This shadowy Kyoeto-based
corparation has carved out a siche for itself in custom gengineering for the rich and
decadent of Asic-Transpacific. Their living products are well kneawn among connois-
sewrs of the bizarre  und not always what they seewr, Take their Fugu-series plea-
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Gilgamesh-Series
Parshuman (TL10)

DX +1 (1@ pointsy, 1Q +1 (1
points), UT +1 {10 points).

Racial Advaniages: Auractive (5
points), Extended Lifespan I {5 points),
Immiunity to Disease (10 points).
Longevity (3 points), Sanitized
Metabolism {5 points).

Features: Taboo Traits {Genetic
Defects, Mental Instability ).

Reacial Cost: 60 points.

Gilgamesh-series parahnmans are o
Homao saperior design intended for high
intelligence and lengthened litespan,
The Gilgamesh senes looks human, but
features extensive cugenic and species
modifications. tnctuding redesigned
heart, arleries. spleen and gastrointesti-
nal trace, plus alterations to the cell
stracture itself to reduce cumulative
COPYING CTTOrs,
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sure biorvid: an exotic bequiy with lavender skin and white hair, she also possesses
genemod venom sacs and sharp fangs capable of delivering endorphins. Her ‘love
bites' can make vou high, but roo much of a good thing can kill vou.”

— Noriko Havakawa. host of Cvberia Bear

The most common exocrine glands denved from non-human species are venom
sacs based on those of reptiies or amphibians — usually in conjunction with Sharp
Teeth or Claws (above). Gengineering of these. or of modified hormone giands.
may permit chemicals produced in the body tincluding exotic, new ones) 1o be
secreted externally. At high TLs. glands (such as spinnerets) capable of secreting
enzymes and proteins derived from insect or arachnid genes may allow clinging or
web-stinging. Other exotic possibilities are enhanced sweat glands to provide
Temperature Tolerance. or squid-like ink glands giving the Smoke advantage (with
the -30% hmutation “only useful in water”™).

Name Cost Page TL

7 . Drag Factory 20+10/extra drog CI53 *
Temperature Tolerance 1/tevel CI30 10**
“Venom 15/level CI71 10+*
if corrosive 15/Tevel CI71 Pp**

‘Smoke (as ink) 11 CI713 1

Clinging 25 CIs1 12
Webbing 20+ 48T CIn [2¥*

* More commonty used in animals than humans — see Pharm Animal
Modifications on p. Y8 for detailed rules.
** +1 TL for every full five levels of this advantage.

Limitations: The Limited Uses limitation (p. CH 11) is very common for all tvpes
of xenoglands. Clinging often has the Requires Low Gravity (p. 138) Iimitation: if it
requires .53 G. it's ondy TL11L. while if it requires 0.2 G or less. it’s only TL10.

Gengineered Disaduantages

Mosl gengineered sub-races should have some disadvantages. This has the dual
benefit of reducing their racial point cost and making them more realistic.
Disadvantages fall into two categories: intended defects and unintended defects, The
former are chosen by the gengineer to suit his or his emplover’'s purposes. The latter
usttatly result from a specific desirable trait being linked to an uawanted gene
sequence. with the disadvantage being overlocked. or tolerated in this particular
design. because it was too much trouble to gengineer it away.




Pandora-Series
Parohuman (TL10)

IQ -2 {20 pointsy, HT -1 (-10
points).

Ruciud Advaniages: Enhanced Time
Sense (45 poings).

Raciul Disadvantages: Overcon-
fitkence (-1t} points), Stuitering (super-
rupid speech, no penalty if talking to
someone else with Enhanced Time
Sense, - 1%, -9 pointsy,

Fearures: Tuboo Traits (Genetie
defects).

Racial Cost: 36 points,

Instead of jusy gengineering a
snrarter human, the goal of the
Pandora’s designers was to create a
faster-thinking one. The resulting
Pundora-series genetic upgrades ook
tdentical 1o normal humans, but their
brains have been neurologically modi-
fied to improve intormation flow
between neureons, permitting faster
thought.

Untortunutely, the interface with
the speech conters of the brain was not
as smouth as intended: they don't
acteslly stutier. but they do find it
hard to slow their words down when
riking to normal people, so the effect
is about the same. The Pandoras werc
also not as robust as Matsai had
huped.

Despite their Haws, the Pandoras
are popular. general-purpose “Howme
superine” penetic upgrades, likely o
find jobs in many ditterent fields,
especially where complex snap deci-
stons are reqguired. such as surgery,
pitoting or even battle management.
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Mental Oisaduantages

We must ensure that the bioroids we create are huppy in
their jobs. A huppy worker is a productive worker. We can point
to the success of the Evos-5's hormonal imbadance: To be crude,
the E-5's are always in heat, hence eager to please.

— Internal memao, Biotech Euphrates

Intended Defects: What might be a disadvantage to the indi-
vidual can suit the purposes of the gengincer. I’s possible to
deliberately eugeneer a careful imbalance of neurotransmitters
and glandular hormones to result in a predisposition toward cer-
tain distinct mental states, such as aggressiveness or lecherous-
ness, Sometimes, the goal is a more tractable variant race: a
stave with Combat Paralysis will be less likely to rebel, and one
with Dyslexia won’t get dangerous new ideas through reading.
Other changes may be intended to suit a person to his job, for
example, instilling Lecherousness in a pleasure model or
Bloodtust in & soldier.

By tinkering with the genes that regulate bchavior-
maodifying neurotransmitters, like MAQO inhibitors, an unspeci-
fied mental instability can be engincered. This 1s usually intend-
ed as a form of genctic booby trap; e.g.. somecne orders or
awakens a clone, but a saboteur has secretly genc-modified it 1o
go crazy after it awakes. In game terms, the template is not
given specific mental disadvantages to represent this, but simpty
20+ points of unspecified mental disadvantages. These differ
from individual to individual, and are chosen by the GM, usual-
ly from among Chronic Depression (p. Ci87), Delusions (p.
B32), Edgy {p. C190), Manic-Depressive (p. CI92), On the Edge
(p. CI93) or Parancia (p. B35).

Unintended Defects: Increasing intelligence or adding glan-
dular or neurological modifications may have unintended psy-
chological consequences, reflected by various disadvantages. Parahumans with ani-
mal DNA may even occasionally revert to more primitive behaviour patterns (Stress
Atavism}. Use the same list as for intentional disadvantages, plus the “Mental
Instability™ problems described above,

In particular, someone with performance-enhancing glandutar modifications like
Combat Reflexes, Hyper-Reflexes, Hyper-Strength or Increased Speed may suffer
from mental disadvantages that trigger after a stressful sitnation is over. Post-
Combat Shakes (p. CI93) ts common, as are disadvantages like Gluttony,
Lecherousness or Stuttering with the limitation Post-Emergencies Only (-50%, p.
138). In this case, the hormones produced by combat overdrive causes a glandular
imbalance that results in temporary aberrant behavior for several minutes afterward.
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Sﬂgartan -Series
oroid (TL10)

ST +5 (64 points), HT +1 (10
poinls .

Ruciod Advantuges: Combat Retlexes
{15 points), Extra Encumbrance (&
pointsy. High Puain Threshold (10
points}.

Rucial Disadvamages. Self-Destruct
(-20 points), Short Lifespan | ¢-10
points), Sterile (-3 points}, Unalractive
(-3 points).

Racial Cosg: 62 points,

This is a typical high-end bioroid
soldier: hormonpe-boosted muoscle
growth, skeletal strengthening, reviscd
pain threshold and endocrine system
adjusted Tor improved siress response,
While high strength in and of itsell is of
Hinited use o nltra-tech combat, the
objective was 1o grow o trooper who
could vse heavy intantry weapons with-
oul 1 bwoman team. bionics or a battle-
st
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Disadvantage Cost Page TL*

Absent-Mindedness -15 B3iD 9
Altentive -1 CIR6 9
Bad Temper -10 B3l g
Berserk -13 B3l 9
Bloodlust -10 B3I 9
Bully -10 B3] 9
Callous : -6 CI86 g
Cammot [eam -30 CI86 9
Chsonic Depression -15 + -2ievel CI87 9
Combart Paralvsis -13 B32 g
Confused -10 CI8R 9
Cowardice -10 B32 9
Distractible -1 CIR9 9
Dreamer -1 CI89 9
Dyslexia -15 B33 9
Cluttony -3 B33 9
Hidebound -5 CI91 9
Impulsiveness -10 B33 9
Laziness -10 B34 9
Lecherousness -13 B34 9
Low Empathy -15 CI91 9
Megalomania -10 B34 Y
Overconfidence -10 B34 9
Paranoia -10 B35 9
Shyness -5to-15 B37 9
Slave Mentality -40 194 9
Split Personality -10/-15 B37 9
Stress Atavism -16 Cl1105 9
Stmbbomness -5 B37 9
Stutering -10 B29 9
Weak Will -Bllevel B37 9
Workaholic -5 CI95 9
Curious -51w0-15 Ci89 10
[ncunous -3 ClIgl 10
Indecisive -10 Cio} 10
Selfless -10 C1yi1 10

* TL onlv apphes 1t the disadvantage is an intended defect.

Physical Disaduantages

{ntended Defects: Some variant races are eugencersd with deliberate physical
defects. For example. a wealthy sadist might want his latest concubine to be an albi-
no with Low Pain Threshold, while the eccentric Sultana of Gideon Prime might
destre her bodveuard ot gene-enhanced janissaries to have both Gigantism and
Mute. The most commaonly engineered physical disadvantages chosen for aestheue
cftect are Albinism. Dwarfism. Funuch. Fat. Gigantism. Light Sleeper. Low Pain
Threshold, Mute. Overweight. Skinny and Stenle.

Sell-Destruct and Short Lifespan are also common n slave races. produced
through modifications 1o the endocrine system or built in “suicide clocks™ 1 cells.
Usually. the goel 15 o ensure demand for new product via planned obsolescence.
Short Lifespan might also be popular for non-stenle slave races. as it allows faster
reproduction: in busengineered humans that aren’t property. the advantage Early
Maturation would be used instead.

Unintended Defects: 1 or HT penalties, Delicate Mctabolism. Low Pain
Threshold, Sterile. Unusual Biochemistry and Weak Immune System are the most



common defects produced when designers get too ambitions, In particular, Unusuai
Biochemistry is almost certain (o occur when attempting complex, transgenic gene-
splices, chimeras and cell fusions. Other modifications may be side effects of trying
for a specific advantage or mixing human and non-human genes, For instance.
Fragile {representing lght, hollow bones like a bird’s) might be a side effect of
designing a winged human.

Unless intended, or inextricably linked to some far more important and rare
trait, the grosser physical disadvantages like Blindness. Hemophitia or One Arm are
unlikely in a4 variant race, as defects this obvious will usually be detected in the
womb and either corrected via genetic surgery or result in termination. The most
commen “tolerated” physical disadvantages are listed on the table below: they are
all TLS.

Virtually any other physical disadvantage from GURPS Basic Set or Compendium 1
is also possible,

Disadvantage Cost Page

~ Albinism - -10 B27
Appearance varies BI5

- “Bad Sight : -10/-25 B27
Color Blindness -10 B2§

- Deafness -20 B28
Delicate Mctabolism -20/-40 CI81
Disturbing Voice -10 CI81
Dwarlism -15 B28
Epilepsy -30 B28
Eunuch -5 B2§
Extra Sleep -3evel CI81
Fat -10/20 B28%
Gigantism -10 B2R
Gluttony -5 B33
Hard of Hearing -10 B28
Light Sleeper -5 CIg2
Low Pain Threshold -10 B29
Migraine -5 -20 CIg2
Mute -25 B29
Overweight -5 B29
Reduced Hit Points -S/level CIR3
Skinny -5 B26
Sterile -3. Cl84
Unnatural Feature* -5 CIgS
Weak Immune System -30 CIRS
Species Modification
Aquatic -40 Cl1t1
Fragilc -20 CHO2
Reduced Move -5/point CHO03
Self-Destruct -20 CHo4
Short Lifespan -10/evel CII04
Sleepy varies CIl4
Slow Healing -S/level CHo4
Unusual Biochemistry -5 CI106

* Remember. this only qualifies if the feature is somewhat disturbing and
variant race Is otherwise human-like,
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Other Features

Besides specific modifications or defects. a race may also have a variety of sec-
ondary. (-point features. Several such features appear under Gengineered
Advantages (p. SUf). One special class of features. raboo fraits. merts additional
discussion.

Taboo Traits

Some genenic constructs undergo selection to screen out or mitigate undesirable
traits: therefore, certain advantages or disadvantages may be forbidden to individual
characters built with such racial templates. A forbidden advantage or disadvantage
is called a raboo trait (p. CI176). 1t costs no character points to assign a taboo trait
1o a racial template - it's a O-point feature.

For instance. a4 character can normally have Berserk as a personal disadvuntage.
even if il isn't in his geneuc template. However. if Berserk is a taboo trait for his
template. then it cannot be taken.

Taboo traits that cover a general class of disadvantages do not prevent specifie
disadvantages from within that class from being part of the racial template. The pro-
hibition is also lifted for disadvantages that are acquired after birth te.g.. due to a
proteus virus of brainwashing).

One way to add a taboo trait to a template is through genefiving.

Genefixing

“L'nitke a lot of cudis. the Neo-Gnaostics don't have a taboo against genefixing,
Cr maxbe they just considered it the lesser of nwo evils when thev hired me to ensure
none of their babies would ever be born with a lecherous gene in his or her body.”

- Dr. Lucien Locke. Genehackers Inc.

The practice of “genefixing” consists of testing germ plasm for genetic defects,
such as hereditary diseases, and then fixing them through gengineering at concep-
tion. This is the easiest tvpe of trait selection for society to accept — making sure
that genes for good physicat or mental health are coded into children. while defects
are fixed.

Al TLS. this is limited to major genctic defects. where genetic emrors result in
an excess or deficiency of certain proteins or hormones. producing problems like
Dwarfism or Hemophitia.

At TL9+. the definition of “defect™ can be
extended. ensuring that minor flaws like lantern
jaw, knock knees. snaggle teeth. excessive acne and }
SO 0N are not in a genotype.

It should be possible to suppress or edit gene §
sequences connected with a tendency toward certain §
mental states. such as rage. lecherousness or poor

self-control. It's not possible to genchix specific



Tek Rat
Parshuman (TL10)

ST -5 1-40 points). DX =1 (10
pointsy Q-1 1-10 pointsi,

Reicial Advantages: Acute Hearing
~1 {2 poittsh Acute Taste und Smell +1
(2 pointsh, Decreased 1ite Support (2/5
fowl consumption, 10 poiats), Extra
Arin (no physical attack. 5 pointsy,
Flesh Pocket {2 points), Fur ¢4 points).
Sharp Teeth {5 pointsy. 3D Spatial
Sense {140 points ),

Rucial Disadvantages: Glutiony (-5
ponnisy, Reduced Hit Points -5 (-25
points ),

Features: Miniature {2/5-scales.
After calculating height and weight
based on ST. multiply height by 2/5 and
weight by 1716, Normaily has 6 meals o
day, but each is only /16 as farge us a
henman meal.

Rucial Cosir -30 points.

Fourth Officer Rarzelle s just over
nvo feet wall. has short brovwn fur, and
lives in the vacc-suit focker. Her cover-
all is abvavy covered ia grease, her
vaice fs it ireitating chitrer, and when
she's not working. she's stuffing her
Face with junk food. Bur who's com-
plainine? Hiring her was the first smart
mave the captain pulled since he
spaced e §-3 wnit, Now our hyper-
drive worky all the time, the nanoioas-
er's no fonger o meaaee and sfie even
seueirmed up the Mitliken Tube to hose
the scorpio swasps ot of number-iwy
ehgine, Every ship should have a Tek
Reit.

Using & mix of human, raccoon and
possum genes. the Tek Rat is about 2
to 2.5 tall, with o rodent-like face,
minjature prehensile tail and marsupial
putich it uses for young of tools. 1t has
undergone TLED cugenic modification
for a higher 1Q and ST to counteract its
small size, and its cardiovascular sys-
tem s also somewhat more efficicnt
{giving an cxtra hit point).
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mental disorders, such as an individual obsession or phoba, but manipulation o
genes governing behavior-modifying neurotransmitters {such as serotomn) can delib-
erately create “stable personality”™ genotypes that are less likely o sufter from some
forms of mental illness. This is the reverse of the technique used to create the “genet-
ic booby traps,” described under Mental Disadvantages (p. 52).

While genetic behavioral modification of this sort may be cootroversial. ¢limi-
naling aggressive or unstable mental traits may seem more benign. However, it can
have an interesting effect on a culture over the long term. A non-aggressive culture
might be in trouble the next time it runs into an external cnemy, and who Knows
how many famous prophets. messiahs and political leaders might have pained their
inspiration from mild mental disorders?

Some possibie genefixed taboo traits are:

Tuboo Trait: Genetic Defects (T18): Prohibits taking attributes more than 2
helow whalever the genetic template’s average is (adjusted by age). Also prohibits the
disadvantages Albinism, Bad Sight, Color Bhindness. Dwarfism, Dyslexia, Gigantism.
Hemophilia, Innumerate, Night Bhindness, No Scense of Smell/Taste. Non-
[conographtie, Short Attention Span. Tourette’s Syndrome and Weak Immune System.

Taboo Trait: Unattractiveness (TLR): Prohibnts an Appearance of Unattractive
or worse, Bad Smell, Fat. Overweight and Very UnfiL

Tuboo Trait: Aggressiveness (TL9): Manipulation of genes governing certuin
hormone-producing glands may create a non-aggressive genotype which prohibits
Bad Temper, Berserk, Bully and Stubbornness.

Tuboo Trait: Mental Instability (TL9): Prohibits Chronic Depression. Delastons,
Edpy, Extreme Fanaticism, Fanaticism, Flashbacks, Guilt Complex. Kleptomania.
Lover's Distraction, Low Self-Image. Lunacy, Mamc-Depressive, Megalomania.
Obscession, On the Edge, Paranoia, Pyromania, Voices and any Phobia worth -10
poINts or more.

Individual disadvantages which could be taboo traits arc Lecherousness (T1.9).
Shyness (TL9) and Laziness (TL10). Tt’s impossible to gengineer against (or for)
maore complex disorders, such as specific Obsessions or Phobias,

Racial Point Cost

This is the point cost required to play someone with a particular variant human
template. Tt is the sum of the costs of all attribute modificers, advantages and disad-
vantages. I necessary, the GM can balance designs by adding unintended disadvan-
tages.

The GM should try to keep the point costs of races intended lor use by PCs
below the average point total of the campaign, and usually no more than hall tha
cost. Thus, in a game with 100-point characters, races costing more than 100 points
should be avoided, and most should cost 50 points or less. On the other hand, in
games with very high point totals — such as Black Ops, Special Ops or Supers —
having “super races” with very high point totals is perfectly in genre.

These are simply play-balance guidelines, not 4 hard-and-fast rules; GMs can
ignore them or modify them as he sees fit.




Uoid-Dancer-Series
Parahuman (TLIT)

ST -3 {-20 points), HT -1 {-10
points).

Racial Advuntages: Longevity ¢5
points), Oxygen Storage (14 points),
Prehensite Toes wsee p. 390 7 points},
Pressure Support ([00 atm, 10 points),
Santtized Metabolism {5 points), Slow
Regeneration (only to replace bonge
decaleitication, -75%, 3 points), 3D
Spatial Scnse (10 points), Toughness |
{ED pointsy, Vacuwm Adaptation (27
points).

Rucial Disadvantages: G-Intolerance
(005G increment, -20, Skinny {-5
points), Weuak Immune Sysiem {-36
pointsy,

Racial Cost: 6 poinls,

Destgned as zero-G construction
workers, spuce crew and belt miners,
the slender Void-Dancers have been
extensively adapted to the space envi-
ronmeat. Radical dermal and internal
modifications {see Transformations, p.
49} modify them fo survive pressure
changes and hard vacuum, and they can
function without air by storing an
hour’s worth of oxygen in 4 modified
liver. Brain and inner ear modifications
adapt the Void-Dancers for life without
verticals, while cardiovascular and
glandular tinkering optimize the metab-
olism for low or ao gravity {and inci-
dentally extend lifespan). Dexterous
prehensile toes on the feet effectively
give them a useful pair of additional
arms when not walking on them; i.e., in
zero-Q.

Unfortunately, the gengineers’ goals
outstripped their capabilities, leading to
genetic defects that eft this particular
model with no resistarce to most terres-
trial bacteria. In sterile, zero-G habitats,
among other Void-Dancers or sanitized
humans like the Gilgamesh-series, this
isn’t a problem - hut il restricts their
ability to interact with normal humans,
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Lite’s Price Tag

If somenne purchases a set of genetic modifications, how much does it cost? This
depends on how complex the nucleotide sequences used in the genotype were, and
whether the buyer 1s ordering a custom-designed genotype or a tried-and-true one.

Established Uariant Races

Once one example of a variant race has been created, that same genetic
sequence can be used 1o modify other human reproductive cells. Since the complex
rescarch and development has already been done. it may be possible to simply go 1o
a biotech company and purchase a “genetic program’™ or “genetic upgrade
sequence” tor one’s unborn children or. if it's legal. have one grown or cloned to
order. Depending on the law, a bioengineered person may be considered a child
{with whalever legal nghts children have or a form of property.

Assuming it's legal. a suggested price tag for an embryo is S25.0K0) if only
cugenic mexdifications were made. or 330,000 it any species modifications were
pertormed. This incfudes purely cosmetic species modifications (gengineering
someone with shit-pupil eves. cat ears and a tail 1» still expensive. even if i isn't
worth character panats). If the racial poinr cost is positive. increase the dollar cost
by S1.O0 per point. If the racial point cost 1s negative. use only the base cost quot-
ed abone. For non-human races that start out with racial bonuses. ignore those that
are “native” to the race before gengineenng when calculating the price tag. (An
alternative and more complex way of pricing “biological androids™ 15 presented on
p. RO&L: this can be used. if desired. )

Nate that this cost reflects the wrifiiy of the genetic modification, rather than the
difficulty required to design it!

This buys a viable embryo. which can then be implanted i a surrogate mother
of the same or similar species ie.g.. a human could bring a parahuman to term).
raised in an aruficial womb. or cloned: see Reproduciive Technology (p. 17). There
may be additional costs tor things like sex selection - see the sidebars .

Fxample: Mei and Yukio were both created from cells donated by their parents,
using the Pandora-series genetic upgrade (sidebar. p. 51). This variant template costs
36 points. Since one of their advantages was a species modification. their parents paid
S50.000 + $36.000 = $S86.000 for the prvilege of mentally+nhanced bt slightly-frag-
ile offspring. In Mei's case. her mother had the embryo implanted and carried it to
term herself: Yukio was grown in a forced-growth tank. Aside from that, Mei is of
average height with black hair. while Yukio 1s a tall redhead. They could have any
mundane advantage or disadvantage not prohibited by the taboo against genetic
defects.

Custom Designs

If no one has designed a particular trait before, the germiine gengineering pro-
cedures (Chapter |, p. 9) should be used. People can hire a genetic engineer {see the
Job Tuble, p. 133) or do the job themselves.

First, human gametes (egg and sperm cells) are needed. These might be provid-
ed by the customer {(one or two parents might donate their own reproductive celis
for modification), or be specially selected for their eugenic charactenstcs.

Second. a gengineer with an appropriately-equipped lab is required. Custom
gengineering requires 4 genetlics lab, Hiring a genetic engineer (or a biotech compa-
ny) to add new modifications to g particular human rypote is expensive.

The resulting racial template may vary somewhat from the designer’s intentions
— in game terms. the person ordering the gengineering specifics the desired changes,
then the GM adds additional “unintended” disadvantages based on how well or
poorly the gengineering was performed. Any trait not specifically gengineered (that
15, specified in a racial template) will depend on the genetie parents (whoever pro-
vided the cgg cell and sperm used).
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Genetic Engineering in Play

If the GM wunts to “game oul” the process {e.g., a PC is the gengineer) here’s a
sel of rules for doing so:

The first stage of this process is for the gengincer 10 decide what traits or
changes he wants to produce in an organism, within the limits of what is possible at
his TL. In game terms. this is the variant racial template that the designer wanfs 10
have — don’t include unintended defects.

The next step is coming up with the correct genetic sequences to safely produce
those modifications, This requires a roll vs, Genetics (Genetic Engineering) skill. It is
made at a penalty based on how complex the GM fecls the changes are. The suggest-
ed penally depends on the quantity and TL of the traits (defined as specific attribute
bonuses, advantages, disadvantage or features) that the gengineer wants to add. The
modifier is based on the TL of the trair, not the gengineer’s TL. The assumption
behind this is that the more complex a specific trait is, the higher its TL will be.

The penalty per trair is -1 for traits up to TL9, with an additiona! -1 per TL past
TLY. The GM can apply extra penalties if he thinks a trait is more complex then its
TL suggests; e.g., pst powers might have double the penalty. There is no extra penal-
ty for species modifications vs. eugenic modifications — that’s already reflected in
the assigned Tis.

Assume that all gengineered looks (a specific levet of Appearance, plus skin,
hair and eyc color) are a singte moedification (“gengincered appearance™) and that
purely-cosmetic, O-point transgenic features that can be explained
as part of other advantages don’t count (e.g.. pointed ears may be
implied by Acute Hearing, or animal-like features by Fur).

Example: We want to engineer a Gilgamesh-series parahu-
man {sidebar, p. 50). Checking the racial template, we see it has
seven traits that require TLY or less {DX+1, HT+1, Appearance,
Longevity, Sanitized Metabolism and two sets of Taboo Traits)
and three tratts that are TL10 (1Q+1, Extended Lifespan and
Immunity to Disease). With a penalty of -1 per TL9- trait (-7) and
-2 per TL10 trait {-6Y, the total modifier to skill 15 -13.

This work is usually done on a computer. and the only addi-
tional modifiers applied to the roll are bonuses to skiit for comput-
er programs assisting in the research. Since more powerful pro-
grams can be run at higher TLs, this will counteract the increased
difficulty of high-tech gengineering projects.

One skill roll is allowed per week. Success means that the
gengineer i$ ready to proceed to the next stage. Failure means he's
stitf working on il. Critical fatlure means that he has a genetic
sequence that looks good, but is fatally flawed — any success or
critical success on the next stage will automatically become a {ail-
ure, and any failure will beconte a critical failure.

For the next stage, the genetic engineer must have a geaetic
enginecring lab in which to perform the actual gene splicing.
Genetic material is also required. In humans, this means the cggs
and sperm, collectively called gametes. These may be taken from
a donor (half might come from the genetic engineer, if he wanis to
work on his own genctic material), Banks of frozen germ cells
may also exist, In most societies, traffic in genctic material from
sentient organisms is regulated, but donors are relatively easy to
localte.

A “working model” skill roll is now required to perform the
actual gene splicing, which is donc in vitro and takes about a
week, The GM should make this secretly as well. Use the same
modifiers applied to the first roll, except that the quality of the
gengineering lab will modify the chance of success: 0if a full lab.
-2 if a standard lab, -5 if a small lab, -8 if a suitcase lab, Tf working
with obsolete equipment (less than the TL of the changes), apply




Genetic Engineering
and Aliens

While this chapler focises on hieman
cenetic enginecring, the puidelines
given here cun also be applicd 1o
humaneid aliens or, with adjustment on
a4 casc-by-case basis. to oven less-
human spevies,

Soune spevies may actually be easier
w peneticully engineer in certain ways,
For example. inser genes are packaged
in such 4 way that drastic morpholo-
pical alteration 15 relatively easy
{rescarchers have modified insects so
that cyes grow on leg Joints, or antennae
have heen replaced with fegs). GMs can
simuelate this by making certain cale-
sories of modifications require a ower
TL for one specics. of a higher TL for
another.

| 56  HUMAN GENETIC ENGINEERING



the tech level penalties from p. B185. Add +1 for every “assistant” with cither
Genetics (Genetic Engineering) or Biochemistry skill 20+, to a maximum four
assistants.

The GM should note how much the roll succeeded or failed by, but keep it
secret. The genetic engineer now has germ cells that have been altered, but he won't
know how well he’s done until they are allowed to develop. For this, an incubator is
needed. Bacteria can grow in test tubes or vats, plants can grow in soil or hydropon-
ics, but in the case of a species hike a human, the cells must be fertilized and, after a
short time replicating in a test tube, placed in a natural or artificial womb (see
Reproductive Technology, p. 17) where they can develop progressively into an
embryo, fetus and baby. Exactly what happens depends on how successful the skill
roll was; see the Genetic Engineering Table, below.

As his creation grows, the genetic engineer can use diagnostic sensors to moni-
tor its development for crippling defects or deformities. If everything works out, i
will be brought to term. If not. it can usually be terminated at a fairly early stage.
The time required before results show up depends on how fast the species grows.
The resuits below are tailored to humans: for non-humans, adjust proportionately.

Genetic Engineering Table

Critical success or success by 10+ . . .. perfect!
Success by 5-9 . . .. viable.

Success by 0-4 . . .. semi-viable.

Fatlure . . . . nop-viable.

Critical failure . . . . lab accident or “frankenstein!™

Perfect: A complete success! The GM may optionally allow a critical success to
produce some unexpected additional advantages. This is a common plot in many SF
novels, where attempts to genetically engineer one trait also produce another linked
advantage that is much more radical.

Viabie: The embryo develops properly. but may have 16-20 points of unintended
disadvantages. GMs may wish to select them in order to make a more “balanced”
racial template. Use the suggested mental and physical disadvantages given earlier
in this chapter as guidelines.

Semi-Viable. The embryo develops into a fetus, but is somewhat flawed. Az
TL8+. a pre-natal scan will be able 10 note the problems. aliowing the decision to
abort within 1d weeks. If carried 1o term. it will have vanious disadvantages. These
shouid be reflected by giving the species the Sterile (-3 points) and Delicate
Metabolism (-40 points) disadvantages. and any other disadvantages the GM feels
appropriate (usually at least equal in point total to any advantages that were deliber-
ately added to it). Common problems that may resuit are Stress Atavism, Unusual
Biochemistry and Weak Immune System.

Non-Viable: The organism developed, but was too deformed to survive. On 4
successful Diagrnosis rofl, this can be noticed in 1d weeks. Otherwise, it will result
in a stillbirth,

Lab Accident or “Frankenstein”: Something went badly wrong. There's an
equal chance of an accident or “frankenstein.” A “frankcnstein™ means that the
result looks good, but has some unnoticed flaw that won't become apparent until
after it has been born — maybe not for vears afterward. Perhaps it simply has some
crucial genetic defect that will cut its life short soon after birth (this can be bought
as Terminally 11). Or maybe it's something more dangerous, like violent Stress
Atavism that will drive it to attack its creator. Or, in a cinematic campaign, perhaps
it will mutate further after its birth, maybe even turning into a killer monster! Exact
details are up to the GM.

If the concept roll was a critical fatlure, all working models will be non-viabie
or worse! NPCs will usually realize their concept is flawed after 1d failed attempts
(twice as many if they have Stubbornness); plavers may keep trying untii repeated
failures suggest to them that something is wrong.




Beyond the Probable

Many advantapes or disadvantuges
aren’t covered in this chapter. These are
the ones tht hunan genetic engineering
would find very ditficult or impossible
to reproduce. This may be becanse they
represent social relationships (like
Status), experience {like Literacy). are
very uabstract ttike Luck). or just
because they would be too hurd to
duplivate genetically without ¢ither
cybernetic implants or invoking
“mutant super powers” or TL15+
“welrd science.” GMs may allow them
10 be genetically eagineered if discov-
ered in nature, For example, gengineer-
ing the ability to weleport or breathe fire
is seemingly impossible - but what 51 o
person or alien capable of it were dis-
covered? Gengineers may try o hire or
caplure that individual or creature and
study it Perhaps the genes that code for
this ability can be spliced inly humans
of other animals!

y >
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“Okay, so the gengineers have figured out the right way to
build a tougher, smarter liver that provides better resistance to
toxins, or spme other little upgrade to the human genome. Fine,
Hthat's great, insert the genes for it in the next generation and
raise some enhanced superbrats. But that doesn’t do squat for
the current generation of people.”

“No way! I got loads of cash, bur my parents didn't have
the valura to have my genes nwanked. Heck, thexy couldn't do
that then. You telling me I'm obsolete because I'm already
born?"

Stay frosty. We haven't even mentioned gene implants. bio-
maed transplants, surgery and metamorphosis nanovirus. (Unless
noted., the dotlar cost of a biomod is halved one TL after that bio-
mex] first appears. and halved again after two or more TLs. GMs
should feel free 10 create new biomods or alter existing ones!)

Elective Surgery

“The Rabid stepped our of the shadows. His slit-pupiled
eyes were feline wransplanis, and as he grinned, he showed me a
mouth full of canine 1ooth bud implants. I was impressed: The
gungs must be doing well here, to afford all that surgenn.”

- Detective Cody Chase. Nevada PD.

Elective surgery involves reshaping. modifving or trans-
planting tissue, bone. organs and limbs. In some cases. it may
also involve neurosurgery to ensure that certain trapsplaats.
such as {imbs. function properly. Each surgical procedure (“bio-
mod ") is described with these charactenistics:

Staristics: The game etfects and character point cost of each
surgical procedure - for instance. what advantages it grants or
remaves.

Operation: The cost to hire a surgeon (or medical team),
along with the time required to recuperate following the opera-
tion. This period is measured in weeks. For every TL over the
minimum required. reduce this by one day per week. Thus. if &
weeks were required at TL8. this would be reduced by 6 days at
TLS, by 12 days at TL10. and so on. Some operations require
less than a full week to recover from. If so. reduce the period by
three hours per TL over the minimum.

The recovery period required is also a rough guide to how
long the operation tself 1akes: assume about two hours for every
week of recovery required (before modification by TL). Any
operation reguiring less than a week of recovery takes an hour
to perform.

Both recovery and operation time from multiple operations
is consecutive rather than concurrent: e.g.. two procedures with
2-week recovery times reguire 8 hours of surgery and 4 weeks
of recovery.

ourgery Skill Rolls

The GM can assume that commercial hospitals are well
enough trained and equipped that no skill rolls are required to
perform surgery. If characters do their own work. or a back-ailey
surgeon is hired. use the Surgery rules on p. B36, but instead of
the medifier listed there. assume the roll is at -1 for every week
of recovery required {if less than a week. no peaalty).

A success means the surgery was performed properiv. A
critical success halves the recovery ume. A failure means the

biomodification failed; & later atiempt is possible after the
patient recovers {full recovery time still applies). Failure alse
infticts 1d damage for every two weeks of recovery (or fraction
thereof} that would bhe required. Use the hit location rules; e.g.,
surgical damage in excess of HT/2 to an arm or leg is ignored,
but may cripple the limb. A critical failure may double this dam-
age or. at the GM’s option, result in other side effects instead of
direct damage (e.g.. surgery to improve eyesight might cause
Blindness. cosmetic surgery could reduce Appearance).

Tupes of Surgical Procedures

Surgical procedures are grouped into these categories:
Bodvsculpring {p. 61}, Transplants (p. 63). Newrosurgery (p. 70}
and Tissue Engineering ip. 723,

Bodysculptin

Bod\sculpnnv {also gled “biosculpting™) includes cosmet-
ic surgery. muscie grafting and sex-change operations. While
some changes may shock the traditional, bodysculpting is usual-
Iy available and legal in all but the most conservative societies.
TL7 cosmetic modifications rety on surgery, tissue grafts taken
from other parts of the patient’s body and injections or implants
of inorganic matenial. TL8+ boedysculpt is more precise, with
computer axial tomography scans to produce 3-D “before and
after” models, laser scalpels and vat-grown collagen implants,

Aitered prerance (17/8)

“Mvy parents were both neo-goths, and they had me gengi-
necred to fir the ideal — vou know, pale and thin, with these
huge, dead-poet eves and ink-black hair. It was just so tacky.
The day I turned sixteen, | went down ro the Novabody and got
it changed.

— Gabrielle Ravenwood

“When Iwas back tn LA, we'd run into poser gangs where
evervone lnoks like Nixon or Cthulhu ar whatever — or almost
loak, this being sireer medicine. I helped shut down this black
clinic that was kidnapping street people and turning them into
doubles of famous grid stars, then renting or selling them as
rovs.”

— Detective Cody Chase. Nevada PD

Staristics: Select any level of Appearance, as well as
facial looks. hair color. eyve coler and ethnic features. Point
cost is the difference between the original and new Appearance.
Appearance can’'t be increased above Very Handsome/Beau-
tiful.




@jpesmtion: To decrease Appearance by any
mmnllax of devels, or to change features so that an
sopeistesce needs an IQ roll to recognize you,
oS (and takes one week to recover from).

T imoxease Appearance by one tevel costs
$SI1MN ad takes 2 weeks). Two levels cost
SSABP ¢ 3 weeks), and the same degree of
smgewy cam alter appearance to make someone
wmmeagwirable, or give him 4 recognizable but
irmges capy of another’s face (“You look sort of
Ehe B ™). However, if a person naturally
losks Ekr another person {excluding hair and
cyes), be may be modified to took exactly like his
weaw-domble for the price and time quoted above.

Al TL8+ only, 10 increase Appearance by
thwee bevels takes $25,000 (and 3 weeks). The same
effort cam also urm someone into an exact duplicate
of asceeer person (as much as height and build per-
mit), mchedimg that person’s level of Appearance.
Removing a person’s finger-, palm- or footprints
(TL7) takes $2.000 and 2 weeks; changing them
{TL8) costs 10 times as much.

All changes are LC 6 (except changing prints, which is LC
3). However, making exact copies of a famous person may be a
copyright or trtademark violation!

Aitered Bulk (TL7/0)

“When I told the doc I wanted to gain weight, he was
shocked. 1 told him it was for a movie — well, { wasn't going 1o
admit I needed some extra room to hide my flesh holster. was 177

- Detective Cody Chase, Nevada PD

Fatty tissue can be removed surgically through technigues
such as liposuction, or it can be grafted onto the body.

Statistics: Bulk can be safely altered up or down by one
step. The steps range from a maximum of Very Fat (-20 points).
to Fat {-10 points), Overweight (-5 points) and normal wetght,
down to a minimum of Skinny {-5 points), in that order. After
the operation, adjust weight accordingly.

Operation: $5,000 (and one week). LC 6.

Extreme Sexusl Oimorphism (TL7/8)

Would you fike to make onlookers pant with lust or moan
with envy? Come to Novabody. where we can Wrn Yol or your
partner into the stuff of fantasy. Our fast, safe biosculpt proce-
dures exaggerate primary male and secondary female sexual
anributes, with striking results achieved in hours!

— Novabody: Nirvana is Now

“Yes, you toa can be stacked tike a pleasure biaroid. No
thanks. 've heard rumors that the majority of Novabody's
clients work for, quote, escart services, unguote, and that some
of the surgery is a little less than elective, if vou rake my mean-
ing. Custom cuties, anyone?"

- Detective Cody Chase, Nevada PD

Statistics: Sex Appeal +3 (3 points) plus
Unnatural Feature {exaggerated sexual features,
-5 points). -2 points.

Operation: $3,000 (and one week). It is usu-
ally preceded or followed by surgery to increase
Appearance, LC 5.

Hair Graft (TL7/8)

At TL8+, living hair or fur strips may be
grafted onto certain parts of the body, such as the
spine, ankies or wrists, for an exotic look. Of
course, it’s also possible to cure baldness this
way; this is TL7 rather than TL8, and is half as
expensive.

Statistics: Usually a O-point feature, but may
qualify as an Unnatural Feature.

Operation: $1,000 (and cne day). LC 6.

Sex Change (TL7/6)

It's fashivnable for hetero parents to swap
sexes after each child, so they can both have a try
at being pregnamt. This is perfectly healthy, but do be cautioned
thar some people seem to be predominantly male or femuale, and
won't be comfortable in the other gender for the months that a
natural childbirth requires. See your psychogenetic counselor

first!

— Dr. Lucien Locke, Sexmorphing and You

The procedures and effects depend on the level of sex
change:

Superficial (TL7/8): The subject retains his/her own sex,
but when fully dressed appears to be a member of the opposite
SEX.

Full Cosmetic (TLY/8) The subject completely resembles
hisfher new sex. Orly a medical examination would reveal that
a sex change had taken place. Fo all exterior appearances and
for all social interactions. the change is total. except reproduc-
tion is impossible,

Complete (TL8): This is a total sex change, with full capac-
ity for reproduction being possible. This requires growing a
cross-sex clone (p. 16} and transplanting organs from it into the
reciptent’s body, although at TL12+, proteus nanoviruses can
design working reproductive organs and cells within the
patient’s own body.

Statistics: If full cosmetic. the subject is Sterile (-3 points),
A functional sex change can sometimes alter personatity, as a
result of the hormones used and the change in self-image. At the
GM's option. a sex change can justify buying off or exchanging
a few mental disadvantages.

Operation: A superficial sex change is $8,000 (and 2
weeks). A full cosmetic sex change is $30.000 {and 4 weeks). A
complete sex change s $3¢.000 (and 8 weeks) for a male-to-
female change, or $100,000 {and 10 weeks) for a female-to-




male, the latter requiring the creation of an artificial Y chromo-
some, which is trickier. Sex changes are LC 5.

Rltered Height (TL6)

Height cun be altered surgicallv by up to 3" in either direc-
tion through adjustments 1o the long bones of the arms and legs.
Stight modifications to the spine can add an extra 37,

Statistics: No point cost urless the modification resulis in
Dwarfism or Gigantism (or adjusts height surgically so that the
character no longer qualifies for such & disadvantage).

Operation $8.000/inch {and one week. or three if spinal}.
LC6.

Rrchwork (TL8)

“This bold fashionmod from the spring collection of Milan
bodvsculpior Fox Delamere coaxes vou into a ballerina’'s deli-
cete. toe-first walk with modifications to the rendons and arch-
es in the feet! Thanks 1o supplementary bone reinforcement,
you'll ke fullv comforiable — und if vou wear high heels, this
makes @ dav spent walking in them as ache-free as if vou'd
worn flars.”

- Noriko Havakawa. host of Cvberia Beut.

Suire it's siriking on a supermaodel like Alicia
Lordes. but didn't this silliness die oul in pre-
space China” Stli. at least Delamere set it up so
gt isn't phvsical tormure any more.

- Chance Mackintosh. Posthuman Consumer
Review,

Statistics: Adds 27 to height when barefoot.
and you can wear high heels or dance shoes indef-
initely without pain: regular footwear is uncom-
fortable {0 points).

Operarion: 55,000 (and 2 weeks). You can be
up and around after surgery. but treat as Lame
while recovering. LC 6.

Jointwork (TL8)

Net-gossip savs Macrotech caught a car bur-
glar picking the lock on their VP's Manhatian
suite. She'd sguirmed her way through the air
ducts on the wav in, and when Security found her.
she jumped rweo stories and landed running.
Neariv made i1, 100, Seemed the thief had gotren
bodvwork ar a back-allev clinic in Kyvoto: extra
Joints, genemod connective fissue, even some
waork to modify the ankles and knees for improved
shock absorption. Nice job. and no pateni. So they
dissected her. studied the design. and reverse-
enginecred it into their newest product. fronic,
huh?

- Streethawk. ait.bio upgrade.samurai.

Sratistics: Any of Catfall {10 points), Double-Jointed {5
points) or Manual Dexterity +! (3 poinats).
Operation: 520,000 (and 2 weeks) per advantage. LC 5.

Muscle Graft (TL8)

Tired of getting sand kicked in your face? Want the body
vour lover has abwavs dreamed off? Try SpaTek's muscle graft-
ing! Bulk up in record time while avoiding the metabolic haz-
ards of conventional muscle-enhancing drugs and the risks of
transplant rejection. Strong. safe and swift: It's SpaTek.

— SpaTek advertisement

Way [ see it. muscle grafiing is kind of the surgical version
of steroid pushing — a quick and dirtv way ro bulk up real fust, if
you don't have the self-discipline or the time for body building
or the valuta for something more subtle. Grafi's the sort of thing
vou'd see on Maflnc musclebovs or some simsiar’s bodvguards.
Kind of low class. Por favor, chum: Don't tell “Mountain”
Mahoney I said that. or ke 'l break my spine.

— Streethawk. alt.bio.upgrade.samurai. livechat

Starisrics: Select from +1 to +3 ST. Pay for it like any
improvement in ST, except that the doubled cost for increasing
ST after initial character creation does not appty. Then buy the
same number of levels of Reduced Fatigue (-3
points/level), reducing the cost of the strength
increase. This reflects the fact that this ST only
applies to limb muscies. not to internal muscles
like heart or tungs. Boosting ST by muscle grafts
adds 10 pounds to weight per point of ST
increase. Optionally, characters who gained +3 ST
from muscie grafis can iake the Unsupported
Strength limitation (p. 138).

Operation: $20.000 (and 4 weeks). If using a
muscle-boosting nanovirus. half the ST gain
fround down) occurs after two weeks, with the
remainder at the end of the growth period. LC 6,

Testicle Tuck (TL)

SpaTek markets this hiomod for male boxers,
hackev plavers and other such jock types, but it's
a favorite streetmod as well. I've been thinking of
genting one myself.

— Streethawk, alt.bio.upgrade.samurai

Hev, hawk-baby — don’t go to a srreer doc,
okay? You make sure those blood-vessels get re-
rauted dolphin-stvle so your cajones stay cool.
Den't want 1a bake your spunk, vou know.

— Genosibyl. ali.bio upgrade. samurai.

Statistics: Injury Tolerance {Ne Vitals) (groin

only. -60%. 2 points). Cheap version adds Sterility
(-3 points), for a total cost of -1 point.

8 |




Operation: $4,000 (and 2 weeks), Treat as
Eunuch while recovering from surgery, but no
bed rest is required. LC 6. Cheuap version is
$1,000 (and ! week), LC 6.

denosculpting (TL6)

“You look surprised? I guess it must be a
shock finding out your little sister has perky fox
eurs, fur thar matches her hair and a bushy tail.
And working in g hostess bar, too. I came to
Tokve with all those dreams, be a pop singer, an
idol — sure, big sister, laugh. You try steeping in
Ueno park for a few weeks. After that, well, the
Kitsune Club was advertising for exotic host-
esses. True, the surgery and cell grafts weren't
much fun, but I needed money. If I signed a four-
year contract, the ‘sculpt was free. Now I earn
50K a year in tips from jaded salarimen like yvour
friend. In a year or two, I should have enough to
change back. If I want to. Excuse me, siy . . .
Welcome to Club Kitsune, sir! 'm Muarie, your
Sfoxy hostess for this evening.”

— Marie Detroit, Club Kitsune

Sratistics: This gives someone nonhuman
features, ranging from pointed “elf” ears to an
animal-like face or head. This is 4 0-point feu-
ture, but may count as an Unnatural Feature (-5
points) if such biomods are rare. Some changes —
e.g., bug eyes and a sucker-like mouth surrounded
by writhing tendrils — would also give a negative
Appearance.

Operation.: This depends on the extent of the
change.

Minor cosmetic xeno-features like a pair of
elf- or cat-like ears, tiny horns {too small to do
damage), a forked tongue or a birdlike crest -
that is, any features that don’t require bone or
nervous system alterations — are $5.000 (and !
week) each. A set of related modifications (e.g.,
giving someone rabbit ears, buck teeth and a but-
ton nose} is $10,000 (and 2 weeks). Altered
facial bone structure, like an animal-like jaw or
muzzle, or modifications to skull shape, in con-
junction with any desired cosmetic features, is
$30,000 (and 3 weeks).

Most changes to features like the cyes or
nose do not improve senses — they are cosmetic
only. (Due to the need to modify the brain as
well as the sense organs themsclves, improve-
ments to senses require either cybernetics or bio-
nanotech.) The exception is large ears, which can
give Acute Hearing +1 (2 points) due to the fun-
neling of sound, cumulative with aay other
bonuses.

For claws, sharp teeth and so on, see
Xenostriker Grafts (p. 66). Adding a small
patch of fur or feathers (e.g.. to the scalp or
ears) is a “minor cosmetic change.” For full-
body fur, scales and so on, see Skin
Transformarion Virus (p. 78). A bunny tail or a
non-functional tail that simply hangs there is a
minor cosmetic modification; a tail with bone

| &

and muscle that can be wagged is a transplant:
see Tail Grafts (p. 66).
Kenosculpting ts LC 6.

veno-Usice Box (TL8)

Baby, you may be a hot nightclub singer, but
no one, no one, betravs La Cosa. Well, vour pret-
ty mouth won't get vou in trouble again. This
automed vou're strapped into? Benni's gonna
replave vour voice box. Hev baby, don't cry!
Sure, vou won't be able to talk nv more, but
vou'll still be able to sing. See, we're gonna give
you a songbird’s syrinx instead of a larynx. Bit of
brainwork, a few biochips in yvour skull, and
you'll make us a lot of valuta at Big Al's other
Joint, mavbe sell recordings, vou know? Object
lesson, we call it

— Nanobug recording of Don C. Magaddino.
from tederal grand jury transcript

This technology doesn’t have to be used for
sinister purpeses. For instance, a human diplo-
mat might have his voice box modified so that
he can speak an alien language that's nearly
impossible for a human larynx to pronounce.
Then he’d be modified back after completing his
tour of duty.

Statistics: A human voice box altered to
make animal sounds gives Disturbing Voice (-10
points} if speech is still possible, or Mute (-25
points) if it permits only animal sounds. Mute
can be combined with Voice (10 points), if the
animal sounds are picasant. Modifying a human
to speak a very alien language 1s also treated as
Disturbing Voice, as human speech will be gar-
bled.

Operation: $10,000 (and 2 weeks), or
520,600 (and 4 weeks) to combine Mute with
Voice as described above. Reversing the effects
of a xeno-voice box operation takes the same
time and cost as the original procedure. A person
can also be surgically rendered Mute with no
ability to make sounds; this can be done quite
safely at TL6, and is $500 (and 1/2 week}. LC 4.

Eros Plus (TL9)

With the new Eros Plus, you and your part-
ner can climb undreami-of peaks of sensual plea-
sure! Let our trained biotechs impraove on
nature's gifts. Available for all sexes.

— Novabedy: Mirnvana is Now

Statistics: Your erogenous zones are twice as
sensitive to pleasurable stimulation as an ordi-
nary person’s. This can he enjovable, but you are
-4 to resist Interrogation or Fast-Talk during such
activity. The net cost is O points. This hiomod
can be addictive, For the first 1d months after it
is added, the GM can require a Will roll to aveoid
acquiring the disadvantage Lecherousness {(-15
points).

Operation: $5.000 (and 2 weeks). LC 5.



Transplants

Need a new or better body part? Why not just graft one on?

Transplants aren’t new technology. The first successful
organ transplant occurred in 1954, when a man with failing kid-
neys received a transplant from his twin brother. (Kidneys come
in pairs, 50 it’s pessible to give one up for a transplant and still
survive.} A twin was needed because of the major difficulty of
transplant operations: tissue rejection.

Rejection occurs when the body's proteins work together
with antibodies to destroy foreign tissue, treating it 43 an invad-
ing organism. The result is an inflammatory response, infection
and possible death if the transplant is not removed. The best
way to fool the immune system is to have tissue that is geneti-
cally identical. In nature, this means tissue from a twin.

Since few people have identical twins willing to donate
their organs, tissue from non-genetically-identical sources is
usually used instead, and immune response is suppressed with
drugs. In the future (late TL8+}, “blank mind” clones may be
grown and used as donors — see Clones as Spare Parts {p. 17},

A more practical alternative is to grow individual body
parts — see Var-Grown Organs and Parts (p. 17}, These may
also be genetically aitered, so that modified body parts ¢can be
grown and harvested. Such “biomod transplants” may serve
as the organic equivaleat of cyberwear, It may ulso prove pos-
sible to modify animals (such as pigs) to grow tissue — see
Chapter 4.

The Transplant Procedure

Before a biomoed transplant can get underway, the surgeon
must have the limb or organ that is to be transplanted. Each
organ or limb transplant has a listed “time to grow" in weeks.
This assumes the biomod is custom-grown in a forced-growth
tank (p. 19) using samples from the subject’s cells. If forced-
growth technology does not exist, read “weeks” as “months.”

There may be faster ways to get a biomod body part. Some
companies resell “nsed” (salvaged or repossessed) body parts,
often on the black market. These can be purchased with no wait-
ing period, but as they are not tissue-matched. there’s a danger
of rejection — see below,

The prices given for the transplant procedures in this chap-
ter include the cost of growing or otherwise purchasing the body
part as well as the operation itself, with one-third of the cost
being the cost of growing the part and the remaining two-thirds
representing the cost of the operation. Most transplant providers
require advance payment hefore they will begin growing a
transplant.

Once it’s ready, the biomod can be attached immedi-
ately. Use the rules under Surgery Skill Rolls (p. 61). The
patient must rest and recuperate afterward, and ecach pro-
cedure has a listed recovery time. If the transplant came
from a non-identical donor (i.e., not a clone, twin or vat),
then there will be a risk of tissue rejection - see Rejection
and Immunosuppression {below) for the dangers and
effects.

A biomod organ or limb can be stored until it’s con-
venient, with the operation being performed and paid for
at a later date. Similarly, if a group of cyberpunks were to
salvage an organ from a bedy, they’d pay two-thirds as
much. If they performed the operation themselves, they'd
pay only one-third cost. If they did both, the process
would be free.

Rejection and Immunosuppression

Rejection is 4 risk when using transplants that gre neither
from a donor who's the clone or identical twin of the recipient
nor vat-grown, The danger can be reduced by using genetic tests
to find denor tissue that more closely matches the recipient
{mid-TL7), if genetically-matched tissue is unavailable, then the
recipient shouid only accept tissue from a donor of the same
blood type. Use of donated tissue is usually combined with a
cocktail of drugs used to suppress the patient’s immune system
long enough for the transplant to become part of the body.
Check for tissue rejection mid-way through the recovery period.

Rejection is automatic if the donor and recipient have dif-
ferent blood types. Otherwise, 1« HT roll must be failed to avoid
rejection. Modify the patient’s HT (for this roll only} as follows:
+5 if no tissue matching was performed; +2 if a xenotransplant
{p. 66), If the recipient has Panimmunity or is Disease-Resistant,
his bonuses to resist disease add to HT; if he has Immunity to
Disease (or level 3 Panimmunity), add +10. A regimen of
tmmunosuppressant drugs (available from late TL7 on) gives
the patient -TL to HT on the roll for tissue rejection and halves
(round down} bonuses for Panimmunity, Disease-Resistant or
Immunity to Disease. However, this also leaves the patient vul-
nerable to new or existing infections — he gains the Weak
Immune System disadvantage (p. CI83) for haif again the dura-
tion of the recovery period after the transplant, which may
require rolls to avoid catching a disease,

Effects of Rejection: Success on this HT roll means that
rejection starts about halfway into the recovery period. The
patient must make & HT roll (HT-2 if a vital organ is being
rejected) every day, or lose 1 hit (1d hits on a critical faiture).
Don’t apply any of the modifiers listed above to HT. The risk of
rejection damage continues until the implant or transplant is
removed or he dies. Removal requires an operation identical to
the original, but is easier (add +2 to skill}. If a vital organ is
removed, the patient must be placed on life support untl an
organic or bionic replacement can be found.

Medical Transplants (TL7/8)

These are transplants of ordinary, unmodified organs, per-
formed for therapeutic reasons: to replace organs that are degen-
erating or non-functional due to old age, disease or injury.

Therapeutic? Sure. But you can also use an eve transplant
to change your retina print. Even saw one guy who grafted on a
new hand so he could get past a palm-print scanner.

— Streethawk, alt.bio.samurai.upgrade.




Statistics: Replaces a body
part. At the GM’s discretion,
replacing 1-3 major organs can
possibly cure or arrest some dis-
eases or terminal tllnesses, or
restore some or all ST or HT lost
to aging, disease or radiation,

Operation: H vat-grown, 6
weeks to grow. Sample costs and
recovery times for transplants:
$3,000 (and 2 weeks) for a minor
part like an ear or finger, $7,500
{and 4 weeks} for a liver, kidney
or genitals; $15,000 (and 8 weeks)
for an arm, cye, foot, hand, heart,
leg or lung. LC 6.

It wvat-grown organs are
vnavailable {or the patient doesn’t
want to wait for them to grow),
donated organs may be used. They
have the same prices, but there
will be a chance of tissue rejection
(p. 65). Such organs may be in
short supply, with a black market
that provides them to the rich or
desperate. See The Organ Trade
{p. 129) for possibilities. For
another option, see Medical
Xenotransplants {below),

Brain Transplant (TLE)

At late TLS, it becomes possible to transplant & person’s
entire brain and much of their spinal cord inle a whole new
body. Since brain cells don't regenerate, this isn’t actual immor-
tality, but it can extend the lifespan.

Staristics: The GM should “set the clock back™ on any
physical attributes {not IQ} lost to age, restoring them to the
level appropriate for that persoen at his new age. Optionally, the
GM may charge him the character points for the improvement,
jnst as though improved stats were being bought normally. If
brain transplants are likely, the GM may want to keep separate
track of the brain's age (which will control the frequency of
rolls for IQ loss due to aging) and the bedy's age (which con-
trols aging tosses of ST. DX and HT).

Operation: $50,000 (and 8 weeks to recaver). There is no
need to grow an organ, since an existing brain is ased. If trans-
planting a brain into a person other than the original haost, treat it
as a braintape transfer to a different body for its effect (see
Braintaping, p. 116}. Brain transplants are LC 6.

Henotransplants (TL7/6)

A xenotransplant involves grafting non-human tissue onto
the human body. This tissue may come from an animal or be
vat-grown. One difficulty with xenotransplants is that the
immune resporse to non-human tissue is sormewhat different
from that to foreign human tissue. As a result, different drugs
are needed to suppress immune responses, and the risk is slightly
increased; see Rejection and Immunosuppression {p. 63).

Medical Henotransplants (TL7/6)

These were begun experimentally at late TL7 (circa 1992)
and become reliable by TL8. The goal is to replace a dying
human organ, such as an infected liver, with that of an animal
anatomically and genetically close to humanity, such as a
baboon.

Medical xenotransplants are used for two reasons: First,
they serve as a substitute for human organs that may be in short
supply. Second, if the patient’s organs are failing duc to an
infectious disease, the disease is less likely to “cross species”
and reinfect the new organ than it would were cloned or foreign
human tissue used. In such cases, a xenotransplant may not only
repair damage but also curc the disease (this should require a
HT roil, at a penalty depending on the disease).

Medical xenotransplants can be used to replace damaged or
failing organs at 75% of the price of an ordinary therapeutic
organ transplant and with no waiting period. Careful screening
of the animal donor is performed to ensure it is healthy.

Cat's Eue Transplant (T06)

1t's cheaper and snazzier than a cybernetic eye, although it
does look a bit obvious, especially in dim light when it glitters.
‘Course, it can't be upgraded.

— Streethawk, alt. bio.upgrade samurai

Staristics: Night Viston (10 points). A set of feline eye
transplants may count as an Unnatural Feature {-5 points). There
is a -2 to Vision rolls unless both eyes are modified.

Operation: 55,000 per eye (6 weeks to grow, 8 weeks to
recover). Only a week of bed rest is needed. but the user will
be blind in the transplanted eye until the full time has elapsed.
LCS5.

Renostriker Grafts (TL8)

My kid sister runs with the Unicorns, a gang of biopunks
and genehackers down at the Cloisters. Vicious in a rumble, but
real nwisted — who else would be crazy enough to clone up nar-
whal fetuses and transplant the horn buds into their foreheads?

— Streethawk, alt.bio.upgrade.samurai.

Statistics Select any striker from the Xenn-Anatomy table
(p. 50). Claws, sharp claws, talons and sharp teeth are
retractable or concealable. The othery are obvious, and also
count as -5-point Unnatural Features if cxolic hiomods are
uncommon. Before the operation, the claws, talons, horn buds
or tooth buds must be acguired.

Operation;: Costs 55,000 x (TL-7), where “TL" is the mini-
mum TL required for gengineering the same advantage. 6 weeks
to grow, 3 weeks to recover. LC 5.

Tail Grafts (TLI0)

I'm always excited by Lee Pong's creations, but this time
he's ourdone himself: The Novabody fall collection is stunning
in jrs simpliciry, and getting transrock diva Lyla Feng to model
was a stroke of genius! Isn't her new rail just darling?

— Norike Hayakawa. host of Cyvberia Bear.




Statistics: Any of the tail types described under
Gengineered Tails (p. 40) can be vat-grown and then transplant-
ed. If biomods of this sort are unusual, a tail may be also qualify
as an Unnatural Feature {-5 points).

Operativn: This costs $25,000 x (TL-8), where “TL" is the
minimum TL required for gengineering that type of tail. Thus, a
prehensile tail {TL10) would cost $50,000. All tails take 3
weeks to grow before the transplant. Recovery time is 4 weeks
for prehensile or scorpion tails, 2 weeks for ordinary tails. Tails
arc LC 3, except for scorpion tails which are LC 3.

Tentacle Transplant (TL12)

Okay, it's a gene-altered transplant. What I want to know
is, what kind of thing they transplanted it from? [ mean, does
that Black ¢linic have a basement with some sort of stunted
octopoidfhuman hybrid floating in a growth tank?

— Streethawk, alt.bio.upgrade.samurai

“Oui. Some of our customers, they have odd tastes.”
- M. Madeleine Rouge, the Chinic Rouge

Starisrics: Tentacles can replace one or both arms. If just
one of a person’s arms is & tentacle, this is Extra Flexibility (5
points, p. C133); if all arms are tentacles, they have Extra
Flexibility (10 points).

Operation: $50.000 per arm replaced by a tentacle (6 weeks
to grow, 8 weeks recovery).

Biomod Organ Transplants (1L6)

These are transplants of completely new or modified inter-
nal organs. They've been grown from gengineered clones or in
special organ vats, then harvested to be ready for transplant.

tye Upgrade (7L6)

If your eve offends thee, pluck it our and get a better one.
Biomod ears or noses aren't something you can really graft on
and hope for anvthing other than a cosmetic change, due to a
lot of the processing being wetware — i.e., in the brain — but
since we're better wired to handle enhanced visual input, and
most of an eye's modifications are in the rod and cone cells,
they're fairly easy to improve though transplants, Mind you, you
can’t get something exotic like infravision unless you want 1o
mesy with nanoviruses and stuff — cyber's much easier there.

— Streethawk, alt.bio.samurai.upgrade

Statistics: Cures Blindness (for 5G points), or Bad Sight,
Color Blindness, Night Blindress or No Depth Perception (for
10 points each). Can add Acute Vision up to +(TL-9), to a maxi-
mum of +5 (2 pointsfevel), It will also alter the retina print, per-
haps to match another person’s.

Operation. $2,000 per character point it costs, with a mini-
mum of $5.000 (6 weeks to grow, 2 weeks recovery). LC 6.

Ruxiliary Heart (TL9)

“She's not dead, damn it! Feel thar slow heartbeat on the
right side of her chest? Her auxiliary heart just kicked in. It’s
smaller than ker main heart, but it should keep the blvod flow-
ing to her brain and lungs until we can medevac her.”

- Lt. Dana Martello, Marine Force Recon, mission data log
upload

Staristics: Extra Hit Points +2 (10 points) and Hard to Kill
+3 {15 points}. 25 puints.

Operation: 575,000 (6 weeks to grow, 8 weeks recovery),
LC 6.

Bio-Booster (TL9)

Spring into batile with the Cheetah bio-buoster! New from
VeldiKorp's ace Johannesburg design bureau, the “Cheetah”
adrenal pump is desighed 1o store up and voluniarily release
abnormal levels of adrenaline and noradrenaline in emergen-
cies, supercharging you in situations where seconds mean lives.
Currently under evaluation by South African, Nigerian and
Israeli special forces, the VeldiKorp Cheetah epitomizes cut-
ting-edge combat biomods ai a price that can't be beaten by
first-world mega-korps!

Warning: Use of the Cheetah for extended periods is sug-
gested oniv for those in good health and with normal blood
pressure. We also recommend a VeldtKorp Paceserter or other
boosted heart.

— VeldtKorp advertisement

I had a friend who gor a Cheetah. Worked fine until he got
into a drawn-out fire fight in Kabul. Then his heart exploded.
Guess he should have gone easy on that cholesterol.

— Captain (ret.) Dana Martello, Marine Force Recon

Statistics: Hyper-Reflexes and Hyper-Strength, both with
Cardiac Stress, -40% (see p. 137). 27 points.

Operation: $27 000 (4 weeks to grow, 2 weeks recovery),
LCS5.

Boosted Heart (TLY)

Why stick with whar nature gave you? VeldtKorp's
Puacesetter transplant features genemod muscle tissue and modi-
fied ventricle construction for greater strength and longer
endurance. Say goodbye to cardiac unrest with VeldtKorp's
Pacesetter!

— VeldtKorp advertisement




Fine if vou want to undergo heart surgery just to get a few
minor improvements, but 1 must say I'm personally a teeny bit
skeptical. I'd suggest waiting until Biotech Euphrates develops
the nanosurgeons to do the modifications without cutting you
open. A little bird tells me they're working on it in their Cairo
Sfuacility right about now,

— Chance Mackintosh, Posthuman Consumer Review

Statistics; HT +1 {cost varies), Extra Fatigue +1 (3 points},
Hard to Kill +1 (bonus also applies to Aging roils and to any
rolls made to avoid heart attacks; e.g., from electric shocks or
the Cardiac Stress limitation; +20%, 6 points). Costs 9 points,
plus the cost of +1 HT. Pay for that like any improvement in
HT, except that the doubled cost for increasing HT after initial
character creation does not apply.

Operation: $28,000 (6 weeks to grow, 8 weeks recovery).

High-Efficiency Kidney (TL9)

Planning to live as a drylander? You can’t always depend
on canteens — even the best vapor models can malfunction, forc-
ing you to rely on stored water. So be safe rather than sorry,
and conserve water the natural way, using a High-Efficiency
Water-Cycle Kidney, from Coloniql Genetics.

— Colonial Genetics advertisement

The kidneys filter evervthing out of the blood and then
selectively reabsorb those substances that your body needs,
while excreting waste material into the urine. There's some
waste in the cvcle, though, so this modification super-concen-
trates your urine 1o reclaim as much water as
possible. Never used one in the desert, but it
made long road trips a ot more comfortable.

— Copernicus Jones, Raoughing it on Mars.

Statistics: Decreased Life Support (half nor-
mal water requirement, use bathroom half as often,
10 points).

Operation: $20,000 (6 weeks to grow, 4
weeks recovery). LC 6.

Hyper-Lungs (TL9)

Gain the stamina of an (Nympic athlete with
Colonial Genetics' new Marathon-series aug-
mented lung transplants! Specially strengthened
with extra gas-exchange efficiency, human trials
have demanstrated a substantial increase in
breath-holding capacity and a boost to overall
stamina. Perfect for vutdoor sports and activities,
the Marathon is the tung of choice among aug-
mented professional lifeguards. Various models
available, with wide range of custom features.

— Colonial Genetics press release

The last volume of Jane’s Combat Biomods
says the Marathon is standard-issue for the
U.K.'s Roval Marines, with a few extra upgrades,
itke a filtration membrane. Now [ know why
Brigadier Lisa Rutherford-Hodge was so blase
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about smoking six packs a day. 'Course, that's nothing — I hear
Navy SEALS have gills these days.
— Cuptain (ret.) Dana Martelio, Marine Force Recon

Hyper-Lungs comes in both civilian and military ¢‘mil-
spec”) models.

Statistics: Breath-Holding 1 (2 points), Extra Fatigue +2 (6
points} for & points. Milspec model adds Filter Lungs (5 points}
and cost 13 points.

Operation: $16,000, or $26,000 if milspec (6 weeks to
grow, 8 weeks recovery). LC 6.

Liver Upgrade (TL3)

The tiver is a chemical factory and purification system
where enzymes restructure molecules into substances useful to
the body, and in which detoxification of harmful substances
occurs, “Team Babyion,” led by Dr. Sayvid Igbal, is proud 1o
announce that we have once again improved upon nature. Enjoy
faster and safer metabolization with Biotech Euphrates’ new
liver upgrade!

— Biotech Euphrates press release

“One of my best hoverjocks had a drinking problem. His
own business, until he smashed up the rig and lost me six pharm
goars worth sixty grand. So I said if he wanred to keep working
Jor me and wouldn’t get a rehab chip, mavbe he should make an
appointment with Dr. Iqbal.”

— Eden Harrter, Harrier Import/Exports

Statistics: Alcohol Tolerance (5 points) and
Resistant to Poison (5 points). 10 points.

Operation: $20,000 (6 weeks to grow, 4
weeks recovery). LC 6.

Perfume Glands (TL9)

New from body designer Lee Pong, with
chemical coding by Medea Cosmetics. Perfume
vour bodily excretions with a neutral deodorant,
or produce one of a half-dozen musks and fru-
grances {custom-selecied when the glands are
ordered).

- Noriko Hayakawa, host of Cyberia Beat

Statistics: Generic +1 reaction {Scent-based,
-20%. 4 points). With a second of concentration,
the user can change between the perfume or
deodorant, or if desired, go back to his own, nat-
ural body odor (but an earlier choice will linger
for several minutes). By changing his scent, the
user can also confuse beings that rely heavily on
their sense of smell for personal identification
and tracking prey — halve the normal bonus for
Acute Taste and Smell or Discriminatory Smeti
on rolls to identify or track, The effect on other
species may be unpredictable!

Operation: $8,000 (4 weeks to grow, 2 days
recovery). LC 6.




opleen Augmentation (TL9)

Fresh out of Exon-Horizon's Barcelona
genelics lab comes the augmented meacrospleen:
An integral part of the body's defense mecha-
nisms has been further modified to produce
enhanced versions of disease-fighting white blood
cells! Enjoy a longer and healthier fife with Exon-
Horizon biotechnology.

— Lixon-Horizon press release

Statistics: Disease-Resistant (5 points) and
Longevity {5 points). 70} peints.

Operation: S20,000 (3 weeks o grow, 4
weeks recovery). L.C 6.

auper-Pheromone Glands (TL9)

When Colonel Chang enters the room, all
heads turn to fook at her, and we hang on her
every word. It isn't just her fine aristocratic fea-
tures, or the black and silver uniform of Special
Projects. It’s something else, a natural air of
command, even of awe, thut she projects to all
those around her.

— knsign Chun Yuan, war diary.

“The Overlord-series super-pheromone
gland has performed admirably in all test sub-
Jects, releasing controlled amounts of synthetic
pheromones via the sweat glands. These are tailored 1o induce
states in human or near-human metabolisms that correlate not
merely with attraction, as in early pheromone gland designs,
but also dominance and awe. Obvious applications are in intel-
figence -gathering operations and command and control.”

— Dr. Tse Chang, Special Projects Division

Statistics: Charisma +4 (Scent-based, -20%; no effect on
non-humans, -5%:; 15 points) pfus Pheromone Control (25
points). 40 points.

Operation: $40,000 (4 weeks to grow, | week recovery).
1.C 3.

Option: Allow pheromone glands that produce the
Charisma bonus (15 points, $15.000) or Pheromene Control (25
points, 525,000) but not both.

Limb Replacement Transplants (TL9)

Avatar Klusterkorp knows true belters and voidflyers
agree: In zero-G, feet are dead mass. If you're a spacer who's
vowed to never get sucked down a gravity well again, you owe it
to yvourself to replace both feet with unother pair of hands!
Modified joints and digitigrade morphology allow knees to dou-
ble as elbews for these fullv-prehensife feet, while cunting-edge
neurotransmitter injections ensure trouble-free nerve connec-
rion. Reject divt-mode vestigals for post-human morphs now!

Avatar Klusterkorp promotion

Gengineered arms, legs, hands or feet can be grown to
replace the body’™s own limbs, The original limbs are surgically
arnpuiated, then modified limbs are grafted onto the stumps. If the
subject intends to return the limbs to normal tater on, the amputat-
ed limbs can be preserved [or potential reattachment, saving the
time required (o grow new ones. Nanomachines and neural

surgery arc used 1o creale new nerve connections
thal cnable the modified limbs to be used.

Statistics: These are based on the genemods
described under Morphological Changes (p. 39).
Buth legs or feet can be replaced with altered
limbs (sce Modified Limbs, p. 39) and arms can
be replaced with gengineered wings (see Arms 1o
Wings, p. 41). The statistics and point costs arc
as described in Chapter 2; the genetically-engi-
neered body parts take 6 weeks to grow.

Operation: This costs $30,000 x (TL.-7),
where *TL” is the minimum TL required for the
gengineering. Thus, prehensile toes (TLY) would
cost $100,000. Recovery time 1s 8 weeks.

Polykeratin Grafts (TLT1)

Polykeratin is a form of synthetic, vat-grown,
biomimetic bone, cartilage or muscle tissue, based
on sensa-skin (p. UTYS), bioplastic (p. UT17) and
memory plastic (p. UTTIR) technology.

Sometimes described as “memory tissue,”
polykeratin cells can “remember” a second
shape, and switch between shapes upon receiv-
ing certain muscular signals (which depend on
the graft). Polykeratin implants permitl a limited
form of flesh-morphing — an individual with onc
will have the ability to alter a particular body
%ﬂ’ part between two specific, different forms.

Polykeratin grafts are treated as surgery.
They have no chance of rejection, but (unlike sensa-skin) are
not rernovable without surgery.

Arm Blade (TLIT)

Muacrotech Bincybernetics' weapons division is proud to
announce the arrival of our latest polykeratin combat implant!
Clench your fist while extending vour index finger, and your
Jorearm morphs into a lethal, serrated fighting blade! Perfect
Sfor situations where guny are illegal, but a blade is too inconve-
nient or PVIOUS (5 Carry.

— Mucrotech advertiscment

Statistics: Long Talons with +1 reach (Takes Extra Time:
two seconds to transform arm or wurn back, -10%; Nuisance
LEffect: One Hand while transformed, -15%; 43 points).

Operation: This 15 a single arm replacement transplant.
$435,000 (4 weeks o grow, 8 weeks recovery). L.C 3.

Battle Jaw (TLIT)

“You can’t take any weapons inte Darkside Arcology
their security Iy too good. But we can transform you into «
wedapon, agenl Yukio. We'll replace your juow with a pelvkeratin
eraft. Rite vour tongue and grin — that signals the implant. Your
Jjaw and face will morph into a banle jaw that you can extend
oul like an egg-eating snake. This shouwld impress those down-
siders and give you an inroad with the Cthulhugangs.”

- Dr. Mara Omokage, Omokage Labs

Statistics: Fangs with +1 reach {Takes Extra Time: two sec-
onds to transform jaw or tuen back, -10%. Nuisance Effect:
Mute and Monstrous while transformed -50%: 6 points}.

Operation: 524 000 (2 weeks to grow, 3 weeks recovery).
1.C 4.




Polykeratin Disguise (TL11)

“Connective tissue throughout vour body, and particularly
your face, stomach und chest, has been partially replaced by
multiple polvkeratin grafts and sub-dermal inflatable pouches.
With the proper exercises and biofeedback regime, these will
enable you to vary vour apparent shape and bulk, and hold this
appearance for a short period of time. Additionul modifications
to your spinal discs allow voluntary compression for a 5%
decrease or 2% increase in height. The polykeratin implants
have been supplemented by chameleon-like responsive chro-
matophores in all surface tissues. which can slowly alter pig-
mentation, while your altered hair cells can stiffen or lie flat,
varving apparent lengih.”

— Dr. Mara Omokage. Omokage Labs

“So, basically, I can look like someone else. But not for
very fong.”
- Agent Yukio

Statistics. Elastic Skin (Costs Fatigue, 1 point/minute, -3%,
19 points). At TL12+, Elastic Skin (20 points) that can hold a
shape indefinitely is possible,

Operation: This is treated as surgery. $200,000 (and 8
weeks recovery) for TL11 type. twice that for TL12. LC 4.

Quadragraft (TLIT)

Macrotech Biocvbernetics is happy 10 present the next in ity
series of polvkeratin implants. Designed for the colonial and
street markets, vur transplant rechs will replace vour arms and
legs with patented polvkeratin imb grafts. When triggered, vour
legs become digitigrade (like a dog's} while vour hands rrans-
form into walking paws. Why walk the dog when you can run
with him? Perfect for high-speed scouting and wilderness fun.
Enjoy posthuman thrills with Macrotech Polvkeratin!

— Macrotech advertisement

My last Earthside hunt was for the kitler of two of our mis-
sionaries, who had been torn apart. 1 suspecied a psycho kilier,
but I must sav I was caught by surprise when my guarry mrans-
Sformed into a werebeast. It was an interesting fight. After I ana-
Ivzed the remains, it turned out he had a polvkeratin batle jaw
and some of that high biotech fur. It's amazing the kind of con-
traband that gets through our blockade.

— Tisephone Logos, >warangel>hcavenwebzsolnet

Statistics: Extra Legs (4 legs) plus Enhanced Move
{Running) 2, both with Takes Extra Time: two seconds., -10%
and Nuisance Effecis: Horizontal and No Fine Manipulators,
-40%. 13 points.

Operarion: $65.000G (4 weeks to grow, B weeks recovery).
This inctudes four replacement limb transplants. LC 5.

Sensa-Skin Gratts (TLI)

Sensa-skin is artificial, vat-grown living tissue with an
affinity for living flesh. Sensa-skin placed in extended contact
with flesh will actually grow into it over time. Sensa-skin makes
biomod transplants simpler and safer, due to its unique ability to
bond with living flesh.

The effects of Altered Appearance (p. 61), Altered Bulk (only
to gain in bulk; p. 62), Exfreme Sexual Dimorphism {p. 62),
Sex Change (Full Cosmetic or Superficial; p. 62), Skin
Transformation Virus (p. 78) and Xenoscidpting (p. 64} can all be
produced through sensa-skin at TL11+. Treat these as normal sut-
gical or transplant procedures, except that there is no “surgery” as
such — the sensa-skin is simply carefully attached. There is no
need to wait to grow transplants, no chance of rejection and no
recovery time. The application time for & pre-designed sensa-skin
graft is one hour for every week that a normal transplant or
surgery would require to recover from. All sensa-skin grafts can
be removed without surgery up to HTx3 hours after the operation
takes place, using the same procedure: after that they are perma-
nently attached and would require surgery to remove.

For more uses of sensa-skin, see pp. UT95-96.

Neurosurgery

Surgical modiftications to the brain and central nervous sys-
tem may be performed for non-therapeutic reasons, either to
cnhance the way the brain functions, or more commenty, as a
form of behavior modification. If neurosurgery is performed on
somcone with the Compartmentalized Mind advantage, the GM
should decide whether it will only affect one “compartment” or
the cotire mind. In general, a ncurosurgeon who is unaware of
the suhject’s ability will only be able to affect one of the com-
partments.

Prefrontal Lobotomy (TLG)

This radical procedure involves destroying the prefrontal
fobe of the brain, which gencrates certain aggressive tendencics.

Statistics: Prefrental Lobotomy disadvantage (-15 points).
1Q will alse drop by 2 {cost varies). See p. CI93 for other game
effects,

Operation: $2,000 (und t week), LC 4,

Kiloy (1L7/8)

This procedure burns out or removes the brain’s pleasure
center, usuatly via microsurgery,

Staristics: Someone who undergoes a Kilijoy should replace
any disadvantages that drive him to seek physical pleasure {e.g.,
Compulsive Carousing. Lecherousness) with the Killjoy disad-
vantage (-15 poims), and pay off any point difference. Sece p.
CI91 for other game effects.

Operation; 38,000 (and 1/2 week). LC 4.
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Brain Tissue Graft (TLO)

Extra brain tissue is grafted onto the frontal lobes to
increase the brain’s surface area. The skull is slightly surgically
entarged to accommodate the additional grey matter. Exhaustive
brain monitoring and therapy are used to ensure the smooth inte-
gration of the brain tissue into the cerebrum and prevent the
impairment of existing cognitive functions.

Statistics: Adds +1-2 tw 1Q {pay for it normatlly, except that
the doubled cost for increasing 1Q after initial character ¢reation
does not appty). The bulging forehead is an Unnatura} Feature
(-5 points). If the brain tissue was a transplant from a person (as
opposed to vat-grown tissue), there’s a 1 in 6 chance that a few
“memories” of the original donor may survive. This is reflected
by giving the recipient 1d points worth of the donor’s skills,
plus the Flashbacks disadvantage (p. CI90). Brain tissue trans-
plants from psis may also grant half the psi power of the doner.

Operation; $20,000 (2 weeks recovery). Even generic brain
tissue grafts won’t be attacked by the immune system (due to
the blood-brain barrier). However, the difficulty of assimilating
new brain matier means de facto rejection s possible — make a
HT-1 roll to avoid it (HT+2 if using fetal brain tissue), with fail-
ure resulting in -1 [Q per point the roll failed by, Critical failure
causes death within 1d days. LC 5.

Hotshotting (TLG)

“Your daughter is having trouble with her mathematics
program? She spends all her time in parties, with her bovfriend
or living sensies? Perfectly understandable. These activities are
more pleasurable to her, you see. But we at the Clinic Rouge
can repair that for you. We will simply rewire her pleasure cen-
ter to that part of her brain rhat governs mathematical and ana-
fvtical activity. As long as vour daughter is working on such
problems, she will be excited, even aroused, as if she were with
a lover, or eating chocolate. Sign this consent form, and our
aperarives will pick her up after schoal.”

— M. Madeleine Rouge, the Clinic Rouge

This is a specialized form of psychosurgery. You can get
hotshots for almost anything! cooking, washing dishes, sports,
fighting, even netrunning. They monitor vou and find the deep
structures laid down in the brain as you do things. The result’s
the wltimate in positive reinforcement. Existing reinforcers like
sex or eating can be hotshotted ta make them even more plea-
surable, too. Heck, half the hookers on the strip are sex hot-
shots, so their pimps don't even have to buy 'em drugs. I've
heard some korps will pay an employvee a bonus If he agrees to
the procedure. Yep, hotshotting makes yvon happy, eager and
more productive. It also makes you less human.

— Professor C. Eric Gideon, sci.hie.posthuman.rant

Staristics: This 18 treated as an Addiction (p. B30) to the
endorphins produced in the brain when the hotshot activity is
performed. To get his daily {ix, the character must spend at least

two hours on the activity. He becomes Single-Minded while
doing so (+3 to skill if concentration is required). Missing the
hotshotted activity causes withdrawal, Point cost is variable:
hotshotting may be worth 0 points if the hotshotied activity is
something useful, such as a socially-acceptable prefession; oth-
erwise, it tends to be as self-destructive as any drug addiction —
treat as a cheap, highly-addictive drug (-10 points).

Continued positive reinforcement will usually cause a hot-
shotted person to develop other disadvantages closely related to
the focus of his hotshot. This is usually Compulsive Behavior,
but other disadvantages may be appropriaste: Bad Temper (if
hotshotted toward combat activity), Lecherousness (if a sex hot-
shot} or Workaholic (if the hotshot is related to his job}.

A hotshot may also have tertiary effects, at the GM's dis-
cretion. Within months of hotshotting, some personalities may
eat less (losing any Fat or Overweight disadvantages and even-
tually becoming Skinny}, neglect grooming (lowering
Appearance} or talk of nothing but their hotshotted activity
{Odious Personal Habit),

Operation: $10,000 (and 1 day). LC 4.

Note: This greatly expands on the existing rules for hotshot-
ting {p. CY17). GMs who prefer the original rules are free to
continue using them!

Psychosurgery (‘Deacheading ) (TLO)

Prison? Don't be a fool. In our country, we don’t have
political prisoners, just sick people who need to be cured. Now
fie down here and we’ll hook vou up to the holographic brain-
scan. 'l ask you a series of questions. Won't talk? Don’t
worry. We can measure your neurological responses, and we'll
know exactly which area of the brain to . . . Hold him, nurse!
No, I'm not going to “cut™ your brain, We once used laser or
meson beam cauterizarion, bur we've progressed far beyond
that, I'll inject cellular microsurgeons, who will operate on cer-
tain areas of your brain. Your fanatical obsessions will be cured
for good. You'll become a normal, productive citizen. It’s guite
painless, and you won't feel a thing. Never, ever again.

— Dr. Tse Chang, transcript of psychosnrgery session

A psychosurgical (“deadheading™) procedure selectively
obliterates a tiny area of the brain via micro- or nanosurgery. It
is similar to a lobotomy, but orders of magnitude more precise,
enough that it is useful for both behavior modification and ther-
apy.

Sratistics: Deadheading can produce a wide variety of
effects, depending on the surgeon's skill and desires.

It can destroy any of these advantages: Absolute Direction,
Absolute Timing, Alertness, Ambidexterity, Charisma,
Chronotocation, Combat Reflexes, Common Sense, Deep
Sleeper, Eidetic Memory, Empathy, Enhanced Time Sense,
Intuition, Language Talent, Lightning Calculator, Literacy,
Mathematical Ability, Musical Ability, Pious, Rapier Wi,
Sensie Talent, Sensitive, Strong Will, 3D Spatial Sense and
Versatile. It can also lower 1} by up to three poimts. If Magery
or psionic powers are understood, it may remove them as well.
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It can give someone mental disadvantages that represent the
loss of mental faculties, including: Absent-Mindedness,
Amnesia, Callous, Cannot Learn, Chronic Depression, Clueless,
Combat Paralysis, Confused, Distractible, Dull, Dyslexia,
Gullibility, Hidebound, Illiterzcy, Incompetence, Incurious,
Indecisive, Kitjoy, Low Empathy, No Sense of Humor, Non-
Iconographic,Obdurate, Oblivious, On the Edge, Short
Attention Span, Staid and Weak Will.

It can cure any mental disadvantages except those listed above,
Prefrontal Lobotomy and Unluckiness. Thus, it could be therapy,
removing a Delusion or Phobia. At TL9-10, this must be balanced
by adding a new disadvantage (or removing an existing advantage)
from the list above whose point total is worth at least half as much
as the disadvantage cured. Thus, you could burn Fanaticism (-15
points) out of someone’s brain, but you might leave him Confused
{-10 points). At TL11+, deadheading is more precise — it can cure
mental disadvantages as above, but without replacing them with
others. Deadheading can also create targeted (but generalized)
amnesia around specific memories and their associations,

Operation: $1.000 times point change {1 day recovery),
minimum $10,000. Before psychosurgery can take place, exten-
sive persona mapping is required, requiring a successful
Psychology roll and at least a day of monitoring the subject
{reduce this to an hour at TL11+ and ignore it at TL13+4). To
reverse deadheading, use a biomod or cyberwear that restores
{or neutralizes) the affected advantage or disadvantage. LC 4.

Note: This greatly expands on the existing rules for dead-
heading (p. CY18}. GMs who prefer the original rules are free
to continue using them!

Wetware Sub-Personality (TLIT)

People say I'm tno carefud, too honest, too soft. I admit |
hate the sight of blood, and I'd rather err on the side of caution.
So? It makes me human. Bur this was too important. The ELF
had the Lucifer Plague, and there were only two days left before
their deadline. S before [ led my team in, I had the GRA labs
give me a new werware sub-persona: the Executioner.

— Tatiana Belenko, Genetic Regulatory Agency

A development of procedures to treat multiple personality
disorder, this uses neurosurgical and RNA viral techniques to
construct a sub-personalty — or “inner daemon” — in the user’s
mind. Unlike a Split Personality, this is under his conscious
control. Each daemon has its own set of attitudes, but each also
shares the original’s skills, memories and overall goals.

Staristics: Activating an inner daemon causes the user to
lose all his normal mental disadvantages, as well as Charisma,
Collected, Common Sense, Composed, Cool, Cultural
Adaptability, Fearlessness, Imperturhable, Single-Minded,
Strong Will and Unfazeable. However, any of those advaniages,
and any mental disadvantages, can be included in the wetware
sub-persona. It is possible to have an inner daemon that simply
erases all mental disadvantages (“zen state™).

An inner daemon takes four seconds of concentration to call
up (Takes Extra Time, -209%). It can only remain stable for an
hour or so every day (Limited Use, 1 hour/day, -40%), which is
followed by reversion to the original personality, or a different
ong, Find the net change in the point value of the character that
was induced by the inner dagmon. Then apply a -60% limitation
to this total to find the daemon’s point cost.

Operation: 54,064 times the total cost of all advantages and
absolute value of all disadvantages granred. No cost for erased
advantages or disadvantages. Minimum cost is $20,000 (1 day

recovery). LC 3, or possibly lower if the daemon is dangerous
or antisocial,

Tissue Engineerin

Tissue engineering consists of surgically implanting syn-
thetic (but often organic) material to improve the functioning of
living organs, benes or muscles, Instead of replacing flesh the
way bionics does, tissue engireering ams to enhance it.

Tissue engineering uses the rules under Surgery Skill Rolls
(p. 61). As the tissue is synthetic, there is no chance of rejection
and no need to grow specialized tissues prior to implantation.
Half of the price buys the tissue, the other half the operation,

Muscle Reinforcement (TL9)

“You wish to enhance your strength in o manner that leaves
no visible traces? You have come to the right place, mon vieux: the
Clinic Rouge. Here, the finest nanobots will pleat high-strength
elastic fibers into the muscles of your body, using a protein macro-
molecule that DuPont Orbital will release next month. Of course,
we have it now. The Clinic Rouge prides itself on being the cutting
edge of black medicine.”

— M. Madeleine Rouge, the Clinic Rouge

“Aussie smuggler, nume of Sally
Strang — maybe you've seen her?
Tiny little redhead with cute braids,
ex-navy hoverjock. Well, we were
walking along the Tokyvo waterfront,
eating squid and talking biz, when
200 kilos of Kobe beef starts hassling
us. Mearboy puts his paws on Sal.
Bad move. She grins, lifts him up and
sumoboy goes head-over-heels over
the rail. Splash! Guess he hadn't
heard Sallv'd gone 1o Marseille, got-
ten her muscles done as well as her
hair. The meatboy? Hey, you know
what Tolyo Bav’s like these days. The
bacteria ate him.”

— Eden Harrier, Harrier Import/
Exports

Statistics: Sclect from +1 to +5
ST (or double that if vou have skele-
tal strengthening, p. 81). Pay for it
like any improvement in ST, except
that the doubled cost for increasing
ST after initial character creation
does not apply. Unlike a muscle
graft, weight and locoks will not
change when this process is used.
The ST increase is cumulative with
other biotech-enhanced ST, but not
bionics. Optionally, characters who
gained +3 to +5 ST from muscle
reinforcement {or +6 1o +10 ST,
with skeletal strengthening) can take
the Unsupported Streagth limitation
(p. 138

Operation: 510,00 times char-
acter point cost of the added ST (and
3 weeks recovery). LC 5.




Neural Augmentation (TL9)

Do vou want to move faster than a juck rabbit
on amphetamines? We at Kerensky Labs recom-
mend our Max-9 neural augmentation process,
which fuses adjacent nerve cells together to
improve the diffusion of neurotransmitters across
synaptic junctions and enhance nerve impulse
transmission speed. To ensure optimum perfor-
mance, we recommend perfodic use of the newro-
transmitter hormone PK-28N (Pink Noise),

- Kerensky Labs advertisement

They aren’t kidding. Crank yourself up with
the old Max-9 and vou move so fast your brain
can’t handle it withour some kind of help. 1
was partnered with this "Maxed-our Russkie
punzerbabe, name of Leona. Greased lightning -
or so I thought, until one day when she wripped in a
fire fight and shot her foot off. Turned our she'd
run out of Pink Noise the duy before.

- Streethawk, alt.bio.upgrade.samurai

Statistics: Increased Speed +3 (75 points) and
Total Klutz (p. CI82) unless a dose of drug PK-28N
($200/dose) is taken within the week (Mitigator
limitation, p. 137; weekly, over $100/dose, -60%,
-6 points). Costs 69 points.

The Speed increase is cumulative with other
sources of this advantage, with the exception of
cyberwear that replaces the organic nervous system
with electronic systems.

Operation: $330,000 (and 2 weeks), LC 4.

Note: A user can eventually get used to the
Increased Speed. and buy off the Kiutz disadvan-
tage using earmned points.

Chemical Enhancements

“Ever try Adders? Cute, performance-enhanc-
ing drugs, but they're pretry limited. Sure, they'll
make you smarter ar stronger for a few hours, but
then it's a big letdown. [ mean, great for combat or
acing a test, but that's not much use if vou've gor a
long-term project like a marathon or finishing your
thests, is it? But there's some drugs out there thar
can give vou that kind of life-long boost you want.
‘Caurse, your life may not be thar long, bur ar least
yout'll teave a good looking corpse.”

— Genosibyl, alt.bioupgrade. samurai

GURPS Cyberpunk, Space and Ultra-Tech
describe numerous drug treatments that can pro-
duce short-term enhancements to human perfor-
mance, such as Adders {p. UT97) or Memory-Beta
(p. UT99). However, it’s also possible to get drugs
that trick the body into making permanent changes.
A short selection of drugs of this sort is described
below. Feel free to create more, using these as
inspiration — at TL8+, “designer drug” labs are
capable of making a wide range of exotic chem!

Note: If drmgs increase an atiribute, the dou-
bled cost for increasing attributes after initial char-
acter creation docs not apply.

Anabolic Steroids (TL7)

These are the best-known strength-boosting
drugs, synthesized from the natural sex hormone
testosterone. They have a marked anabolic
(growth-promoting} effect on muscle tissue,
especially when taken in large doses. That's why
they're so popular with athletes and body
builders who wish to *bulk up” rapidly.

Side effects? In spades. Initially, the only
effects may seem positive, but continued high
doses of steroids have a “negative feedback” effect
on the body - it stops muking some of its own hor-
mones, since it's getting them from outside. The
problems associated with prolonged steroid use
include sterility, aggression, muscle spasms and
pain, and in some cases, cancerous tumors. In
men, additional side effects include acne, balding,
shrinkage of the testicles and breast growth. In
women, extra side effects are cessation of men-
struation, body hair growth and development of a
more masculine body shape and coarser voice.

To produce a change in strength, large doses
of anabolic stercids should be combined with
body-building exercises for a number of weeks
equal to Aalf the character peints required to raise
ST by one. This produces these game effects:

ST +1, HT -1, Extra Hit Poiats +1 and 3d+5
ths. weight increase (all muscle).

In other words, while a person's strength and
bulk increase, his overall ability to resist damage
stays the same, and his general health declines, rep-
resenting the progressive damage that steroids do to
the body. Moreover, each time ST increases, make
two rolls versus (the new) HT+2, one to avoid
acquiring cach of Bad Temper and Sterile. If the
steroid user has Average or better Appearance, also
roll vs. HT+2 to avoid the loss of one level; like-
wise, if the user has the Voice advantage, roil vs.
HT+2 to avoid losing that as well. Women roll to
avoid Appearance or Voice loss at HT, not HT+2.

The same program can be repeated over and
over again,

Availability: An anabolic stercid program
costs about $4C per week. As anabolic steroids
{for human use) are grey-market items, LC 3.

Example: Street sumurail Gunther Chang (ST
13, HT 12) decides to increase ST to 14 via
steroids. Since the difference between ST 13 and
14 is 15 points, this will take him 15/2=7.5 weeks
and cost him $300. At the end of this time, Chang
will end up with ST 14 and HT 11/12. He must
then roll vs. HT+2 (i.e., 13) to avoid gaining each
of Sterility and Bad Temper, and losing a level of
Appearance. He makes all three rolls - but if he
keeps taking steroids, his HT will decline, mak-
ing it more likely that he will suffer these effects.

1t’s up to the GM whether characters should
payv character points if they increase ST via
sterotds. If so, the cost should be based on the net
change. For example, Chang’s 8T pain is 15
points, his HT loss is -10 peints and his Extra Hit
Point is 5§ points, for a total of 10 points, The GM
could either charge Chang 10 poeints, or simply
raise his point total by that amount.
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Nootropic Orugs (TL7)

These are “smart drugs™ (mostly experimental at T1.7,

but widely available by TL8) — chemicals that enbance
brain performance. Most smart drugs were originally
designed to treat mental problems, repairing damage 1o the
brain caused by things like alcohol poisoning, stroke and
senility. They may also fight senility by clearing out cellu-
lar waste preducts, improving oxygen flow to the brain, or
neutralizing free radicals that interfere with brain function.
In healthy people, they can enhance the ability to grow
connections between neurons, improving the ahility to
memorize (which is partially the process of setting up
these connections). Some nootropic drugs also increase
the levels of neurotransmitters that carry clectrical signals
from nevron to neuron.

Late-TL7 smart drugs include piracetamn, 1-dopa and
vasopressin, among others. Most are delivered by pill or nasal
spray. Their long-term effectiveness in healthy peopie remains
controversial, but here’s a modest interpretation: For as long as
the drug is taken daily, and for one day afterward, it allows one
to buy the Mitigator limitation {$20/week, -65%; see p. 137) for
any of the following disadvantages: Absent-Mindedness,
Confused, Distractible, Dull, Hidebound, Indecisive, Short
Attention Span or Staid, and justifies buying off the disadvan-
tage whenever the character has the points to do so.

In addition, if the GM feels it is realistic, a character can
buy more 1Q, and the doubled cost for increasing 1Q after initial
character creation will not apply. To do this he must take
nootropic drugs continucusly {(and since his tast increase in 1Q)
for at least as many weceks as the point difference between his
current and new IQ; e.g., someane with 1Q 10 would need 10
weeks of smart drugs before he could buy 1Q 11 for 10 rather
than 20 peints. Side effects are negligible, although hypernen-
sion and twitching sometimes occur.

Availability: $20 per week. LC 5.

Bone Stimulation (TLB)

Make your bones stronger! This biochemical process stimu-
lates bone cell growth — I heard it's a development of some of
the technologies the orbitals developed to replace bone decalci-
Sfication in zero-G, before thev all got their genes twanked fo
avoid such mundane problems,

— Strecthawk, alt.bio.samurai.upgrade

I N

This treatment gives +1 Extra it Point (maximum). It does
not increase ST, but does allow muscle grafting or reinforce-
ment to increase ST by two points more than the normal limit. Tt
can also cure one point of ST or hit point Joss due to bone
degeneration in zero-G {see Musculo-Skeletal Modifications, p.
42).

Availability: $10,000 (and 2 weeks). Repeated treatments
will not have any further benefits, except to cure further 81 or
hit point losses due to decalcification.

Peter Pan Process (1L9)

“The Clinic Rouge does not advertise this service, but for a
regular client such as vourself, we will make an exception. Such
a sweet child. How old is he? 117 12?7 No, that is not too late ~
as lang as he has not left puberty, the Peter Pan process can be
initiated. Simply put, our course of synthetic hormone therapy
will ensure certain growth-controlling genes do not switch on.
As long as treatments continue, he will never enter adolescence.
Eternal vouth? Do not mistake me, monsiewr. This is not an
immortality process. Organs eventually fail, and after several
decades, his skin will wrinkle under gravity's tug, unless cos-
metics or bodvsculpt are used. But for the next two or three
decades, he will be a young boy.”

— M. Madelcine Rouge, the Clinic Rouge

“We had the motel under surveillance for dust dealers
when [ spotted Mr. Suit heading for a room with a girl who defi-
nitely looked a few vears pre-jail bait. Hooking’s legal in this
town, but not with kids. Looked like a rightecus bust, so |
blew the door just in time to catch the Vice President of
AresKorp with his pants down. Bad move. Turns out lit-
tle Wendi is 26 years old. Now the DLA. says P'm facing
her lawsuit for false arrest and interfering with licensed
commerce, and the captain says AresKorp waniy my
badge. I hate stunties. "

- Detective Cody Chase, Nevada PD

These drugs can be taken by anyone with the Youth
disadvantage, and effectively prevent that disadvantage
from being bought off. However, aging rolls will he
made.

Availabiliry: The course of hormone treatment
requires $300 per month to “stunt” apparent age. 1.C 4,
Child actors, leenage gymnasts, male singers and others
may be stunted to lengthen their youthful cargers, but
many legal systems consider “stunting” to be child
abuse.




Super-oteroids (late L)

Advanced protein engineering may produce performance-
enhancing drugs with simifar effects 1o anabolic steroids (p. 73),
but reduced risk.

After taking super-steroids for half as many weeks as the
points required to increase 8T by one, gain +1 ST and 3d+5 Ibs.
weight. Then roll vs. HT. If the HT roll is a success, there are no
additional side effects. If the roll fails, the user loses one point
of HT and gains one Extra Hit Point, much as with regular
steroids, If the HT roll is a critical failure (or, if female, any roll
of 16+), the use also suffers any one of Bad Temper, Sterility,
loss of Appearance or toss of Voice, as described for regular
steroids (p. 73).

Availabifity: $100 per week. Cost is halved at TLY and
again at TL10+. LC 5. If purchasing these on the street, be wary
of cheaper, old-style steroids with new labels.

GMs should usuatly charge character points for improve-
ment via super-steroids (minus any points lost to side effects),

NERU (TL9)

This drug chemically alters the neuro-endocrine system to
improve reflexes and coordination. After taking NERV for half
as many weeks as the points required to increase DX by one, the
user gains +1 DX, Then he must roll vs. HT. If successful, there
are no side effects. If the roll fails, the user suffers one level of
Reduced Manual Dexterity (-3 points/level, p. CI83), as the drug
mmcreased overalt reaction speed and agility but failed to make
the neural connections needed 1o improve fine motor coordina-
tion. I the roll was a critical failure, neural damage was inflict-
ed due to an accidental overdose, and (1d/2)+1 levels of
Reduced Manual Dexterity are suffered instead of one level.

Availability: $2.000 per week. LC 5. “Street NERV,” at
half cost. is similar — but there s a -4 on the HT roll to avoid
side-effects.

Genetic Surgery

Humans begin as single celt —a zygote — but as we grow out
of the germinal stage, our cells differentiate. Every cell carries
the full complement of genes, but it only uses some of them,
depending on where it is in the body. This is what distinguishes
skin cells, brain cells, blood cells and so on. The function of the
genes in a cell may also change over time: for instance, after we

stop growing, many cells switch off., While genetic engineering
can be performed after the germinal stage, it’s trickier, because
instead of working on a single cell, the body now has billions,
each with a different function.

Genetic surgery cannot produce gross anatomical changes,
but it may have subtle effects. For instance, it may alter the way
a certain hormoene is produced. with a marked effect on the
recipient’s behavior. At late TL7, genetic surgery is usually
used to replace defective or missing DNA sequences, repairing
genes so that they can produce whatever missing enzymes or
proteins caused a genetic disease. At TL8+, non-therapeutic
genetic surgery techniques may be developed.

Historically, genetic surgery experiments on humans began
in the 1980y with “gene therapy.” Problems were encountered in
ensuring that the added gene properly interfaced with the body’s
regulatory system — that is, that it switched on or off when it
was supposed to — and it either failed to make the necessary pro-
teins or made too much of them. Todey (1997}, many of these
problems have been overcome.

One major genetic surgery technique is the cell transplant.
Celly are removed from the appropriate organ of the patient
(e.g., bone marrow cells, i wying to modify how blood is pro-
duced). Gengineering techniques — usually tailored RNA viruses
— are then used to introduce new genes into them, as described
in Chapter 1, These altered cells are reintroduced into the
paticnt, where they wilt hopefully thrive and replicate. At TLY,
the subject is given drugs te help his body accept the new cells
(see Rejection and Immunosuppression, p. 63, for the effects).
At TL8+, cell implants are encapsulated in a spectalized mem-
brane that masks them from the immune system until they have
become safely integrated into the body, while still allowing pro-
teins to pass through — the advantage being that no immunosup-
presston treatmemnis are needed. In some cases, the controlled
release of cells is orchestrated by biochips (p. 138).

In some cases, actually removing celts to work on them
may not be necessary, and a modified RNA virus car simply be
injected into the patient. This largely depends on how specific a
change needs to be made, and how confident the genetic sur-
geons are in their ability to target the specific cells they want 1o
alter.

Genetic surgery processes have a listed cost and time. The
required time is spent in a hospital facility. During this period,
genetic surgeons are taking cell samples, running 1ests, perform-
ing the actual RNA injections or cell transplants (often & series
of them), waiting for modified cells te replicate, observing the
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results, and taking any necessary corrective mea-
sures. The patienl will be confined 1o bed (often
with diagnostic sensors attached), but 1s conscious
most of the time.

So what can you do with genetic surgery?
Some of the many possible applications arc
described below.

Gene Therapy (TL7/6)

I someone is born with faulty or missing
genes, the body may lack the capability to make
enzymes or other proteins that it needs. Depending
on which genes are missing, this deficiency may
cause @ hercditary metabolic disease, such as cystic
fibrosis or hemophilia. There are almost 3,600 such
genetic disorders.

In lact, most hmmans and other animals carry a
few defective genes. However, humans and similar
higher animals have two duplicate sets of almost
cvery chromosome and the genes they carry, one
from each parent. (The exception is the male “Y”
chromosome; as d result, men are more vulnerable
to “sex-linked” disorders resulting from defective
genes on either sex chromoseme.) Even so, genclic
disorders affect as much as 10% of the human pop-
ulation, although the effects of some do nat mani-
fest until quite late in life.

Until the late 20th century, the symptoms of
genetic disorders could be treated, but the disorders
themselves could not be cured. Thanks to an
advance in biocngineering called gene therapy, is
now possihle 1o remove the root cause of a genetic
disease using cell transplants (p. 75). Even so, a
basic limilation on gene therapy is the need to
know exactly which genes code for which enzymes
or proteins, und how they relate to the body's fune-
tioning. While considerable progress has becn
made in cases involving a single gene, multiple
genetic interactions are often involved. As human
genome mapping progresses (through TL8), meore
complex genctic therapy procedures will become
possible.

Statistics: Gene therapy can remove certain
disadvantages, if they result from hereditary condi-
tions. By late TL.7/early TL8§, this includes some
forms of Hemophilia, Terminally Il and Weak
Immune System. By mid-TLR, it also includes
Epilepsy, Migraine and Touretie’s Syndrome.

During TLE, all genetically-caused [orms of
the above conditions can he cured gradually. In
addition, in a fetus or young child, early gene thera-
py may be able to prevent Bad Sight, Color
Blindness, Dwartism, Dyslexia. Giganlism and No
Sense of Smell/Taste.

Also at some point during TLE, gene therapy
may be able to cure inherited learning or behavioral
disorders. Where these disadvantages have a genet-
ic cause, they can be removed: Cannot Learn,
Chronic Depression, Gluttony, [unacy, Manie-
Depressive, Non-Iconographic, Paranoia. Short
Attention Span and Slave Mentality.

Operation. 10,000 per disadvantage cured
{fand 2 weeks). LC 6.
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tmotional Regulator (TLY)

(et into foo many bar fights? Suffer frem poor
impulse contred? Then vou're the kind of personal-
ity that can use a Jen-Goku Rage Duamper! Unlike
cruder systems, this bio-implant duesn’t prevent
you from feeling emotions. nstead, this cluster of
biochip-regulated cells is capable of sensing hor-
mones and follows them up with wilored enzymes
that cut them off at the pass.

— Jen-Goku Corporation advertisement

“Joji ‘Madboy’ Suaiko got one of these cell
transplants after his last assaudt conviction. Was it
a court order? Not this time. The Ovabun's deci-
sion. The Russki-Yakuza don’t admire a man with
no self control. Besides, Jo had run out of {itle fin-
gers.”

- Eden Harrier, Harrier Import/Exports

Statistics: Hormonal dampers can justify buy-
ing off Bad Temper. Berserk or Lecherousness;
point cost is equal to the cost of buying off the dis-
advantage.

Operation: $4,000 (and 1/2 week to recover,
although it takes effect within 1 day). LC 5.

Bone Marrow Upgrades (1L9)

When [ completed boot camp, the fun began,
After they finished growing the new muscles, the
doctors implanted modified cells into my bone
marrow, aftering it to manufacture ervthrocvtes
with boosted oxygen-transport capacity. Of course,
then thev had to do a bit of tinkering with my gas-
trointestinal wract ta make sure I gor enough iron
from our diet to keep my bone marrow happy . . .

— Captain (ret.) Dana Martello, Marine Force
Recon

Bone marrow cells may be modified to pro-
duce gengineered blood cells with improved capa-
hilities. Care is taken to ensure that the modified
marrow (s “smart” enough to adjust cell production
s0 that complications like high blood pressure and
other disorders do not occur.

Staristics and Operation: These depend on the
type of blood cells that are maodified:

Enhanced Envthrocyres: The bone marrow is
maodified so that the red blood cells it produces
possess hemoglobin with greater oXygen transport
capacity. Gives Extra Fatigue +2 (6 points).
S12,000 (and 2 weeks). 1.C 5.

Enhanced Thrombocytes: Blood platelets are
redesigned [or superior wound-clotting abitity,
Gives Very Rapid Healing (15 points). $30,000
{and 3 weeks). LC 5.

Metabolic Reset (1L9)

“Back tn prehistorie times, people wsed lipo-
suction and surgery to remove fat, or took pills to
suppress their appetites. No. reallv! And after-
wards, they often went right back and regained
what they lost. Today, we know what genes muoke
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your bodvy want to be a certain weight, and how to make RNA
injections to change them.”

— Noriko Hayakawa, “Fun Ways 10 Change Weighs,”
Cyberia Beat

Statistics: Bulk can be altered up or down cne or more
steps: Very Fat (-20 points), to Fat (-10 points}, to Overweight
(-5 peints), to normal, to Skinny (-3 poiats) or vice versa.
Adjust weight in pounds accordingly. Lose or gain one step
every two weeks until the chosen stage is reached. Halve the
time if the subject works with the virus via diet and exercise {or
lack thereof); double the time if he tries to fight it!

Operation: $4,000. The reset operation itself requires 1/2 a
week, but losing (or gaining) weight takes the time discussed
above. LC 6.

Proteus Nanovirus (TLI0)

Don’t want to spend a couple of weeks making a pilgrim-
age to some super-clinic to underge genetic surgery? Well, at
TL10, proteus viruses become available. These “paraviruses”
allow a form of genetic surgery through a single injection, with
no fuss, lab tests or surgical cell transplants. On the other hand,
because the virus hasn’t been specially tailored, it may not
always work!

Proteus nanoviruses, which are also used in germiline gengi-
neering at TL10+, are specialized bio-nanomachines, capable of
being programmed to perform complex tasks. This includes
rapidly replicating throughout the body, replacing entire cell
nuclei, completely resequencing DNA and stimulating the rapid
growth of newly-modified cells.

A proteus nanovirus takes 1dx5 minutes to multiply. There
is a chance that the recipient’s immune system may fight it off.
This occurs a HT-6 roll. If successful, nothing happens. Contact
with the bodily fluids of someone who is in the process of being
altered by a proteus virus may also cause infection (HT-3 to
avoid}. In both cases, bonuses for Panimmunity and Disease-
Resistant apply. However, Immunity to Disease gives only +10
10 HT 10 resist, rather than being automatically successful. If the
HT roll fails, the virus begins resequencing the subject’s DNA
and altering his body.

An almost infinite variety of proteus viruses exists. At
TLI10-11, a proteus virus can perform relatively “soft” changes,
whose effects will be seen in altered skin cells or blood cells,
modified neurochemistry and so on. At TL12+, an extremely
sophisticated kind of proteus virus, called a metamorphosis
virus, can produce actuat changes in the body’s anatomy.

Each proteus virus has a cost and a time required. This time

is the number of days it 1akes the virus to replicate throughout
the body and finish its work; there is no “operation” — one mere-
ly takes a pill or receives an injection. Unless using a metamor-
phosis virus (p. 79}, no rest is required — the nanovirus performs
the work quietly and without fuss.

Various customized forms of proteus virus are also possible,
such as a nanovirus that spreads like a plague or which is specif-
ically designed to affect a particular person (which means that
his immune system has less chance to resist it). See Proieus
Virus Options, p.82.

Growing Nanouirus

A proteus virus designed to produce a particular biomod (or
a set of nano-symbiotes — see p. 84) can be “home grown”
rather than purchased, This requires a genetics lab (p. 21) of a
TL equal to or greater than that of the biomod or symbiote the
nano are being designed to produce.

The nano will cost about 50% of the listed cost if the char-
acters are paying for commercial blueprints, or 23% of the cost
if they are reverse engineering someone else’s nano, Tt takes
about one hour per $1,000 the nano normally costs,

This reguires a successful skill roll vs. the lowest of
Biochemistry, Computer Programming and Genetics (Genetic
Engineering) skills, although members of a team can contribute
one skill each. Apply any modifiers for lab guality, plus -1 if the
nanovirus would cost §1,000, -2 if $2,000, -3 if $4,000, -4 if
$8,000 and so on. Failing the roll to build nano just wastes time;
a critical failure produces a bad batch that seermns good, but
which wiil have dangerous or unusual side effects (GM’s
option),

Tuypes of Proteus Uirus
Biotronic Uirus (TLI0)

Protein-based biotronic circuitry — biochips — are being
used in maore and more computers. Rumor has it that a few cor-
porations have been creating living superhackers who can
interface with these things directly, using nanoviruses rhat
weave threads of DNA-based biotronic circuitry through their
brains, Me, I don't believe it. We don’t have the technology yet.
Do we?

— Streethawk, alt.bio.samurai.upgrade

Statistics: Interface Jack (only with biotronic computers,
-50%, 5 points); skitl bonuses: Computer Operationn +3 {only
with biotronic computers, -50%, 1 point) and Computer

7 |




Hacking +3 {only with biotronic computers, -50%. 4 points);
Enhanced Time Sense (45 points, only when interfaced with
biotronic computers -75%, 12 points). 22 peints.

[f using the GURPS Cyberpunk netrunning rules, effective
phase length is haived when someone with this ability is actrun-
ning while jacked into a biotronic computer.

Availabifity: $200,000 (and 4 days). LC 2.

Birth-Control Uirus (TL10)

“If the Third World can’t be hothered to control their own
fertility, then T suppnse we'll have to do it for them. Let's see:
birth control implants, vasectomies, pills . .. but they're all so
crude and time consuming, and then there's that problem of
enforcement. How about isoimmunization, in which the moth-
er's immune system attacks any fetuses, triggered after the onser
of her first pregnancy? Spontaneous and usually undetectable
early abortions: she'd probably never notice. One woman, one
child. As for mass post-natal dissemination, a contagious pro-
teus virus should do the job "

— Dr. Tse Chang, address to the Genetic Planning Council

Statistics: Stenle (after one child. -75%, -1
point).
Avaifabiliry: S500 (and 2 days). LC 5.

Gosmetic Uirus (TLID)

Bored with vour current hatr, skin or eyve
color? Need to alter your appearance in a hurry,
or fix patrern baldness? Try McCoy AestheTech’s
viral cosmetics, and et RNA resequence your
genes. Permanent, safe and undetectable, bur
reversible with a second dose! Each Ireatment
produces a single, specific change. Also avail-
able: evelash and fingernail modificarions  your
choice of length and color! Now available in
handy tabler or aintment form — see your phar-
macist todeay!

McCoy AestheTech promotion

Statistics: The effects of a cosmetic virus arc
usually O-point features, bul viral dyes that cure
or produce Albinism (-10 points) also exist. At
TIL.11, exotic colors are also possihle; c.g., blue
skin, metallic nails or green hair. If unusual, these
may count as Unnatural Features (-5 points). A
cosmetic virus can also produce the same effects
as 4 hair graft (p. 62).

Avatlability: 5200 (and 1 day) for a batch of
virus that can produce a single cosmetic change;
e.g., turn gves green or hair metallic pink.
Multiply the cost and timc by the number of fea-
tures it produces. The occasional bad batch of
viral dye may causc a piebald look, hair 1o fall
out, and other minor nuisances. LC 6.
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Genetic Surgery Nanouirus (TL10)

Any of the effects that can be produced by regular TL7-9
genetic surgery (pp. 75—77), such as gene therapy or metabolic
reset, can be produced much more rapidly via a proteus
nanoviras.

Statistics: Produces the same effects ay regular genetic
SUrgery.

Availabiliry: Cost is 50% that of TL9 genetic surgery proce-
dures or 25% that ot TL7-8 genetic surgery. The virus will pro-
duce the changes in a number of days equal to twice the number
of weeks of recovery required for actual gencetic surgery. For
example, a bone marrow upgrade that took 3 weeks would take
only 6 days if using a nanovirus.

Methuselah Program (TL10)

Methuselah Inc. is pleased to offer its new life-extension
process. A specialized pratens nanovirus injection can adjust or
even reset the biological clock on vour cells, modifying their
ability (o survive repeated replications. In partnership with
Bioech Euphrates, our Forever Project staff is now working on
nucleotide sequences that will hard-wire these
madifications into unbaorn generations,

— Mecthuscelah Inc. press release

“Their nanoviruy s more expensive than
those mythical anti-agathics you see in the sen-
sies, but ar least there's none of that nonsense
about super-accelerared aging if vou stop raking
the youth drug. Of course, some of the companies
thar build bioroids use a similar process to build
in a biological suicide clock to enswre good turn-
around of new product. As soon us they start to
get old, cap! Cells start to die, resulting in mas-
sive, multiple-organ cell failure, and they’re
dead in a few weeks. Bioroids get a linle morbid
about this, so few companies actually tell them
thelr exuct termination date.”

— Dr. Sayyid Igbal. interviewed on Cyberia
Beat

Statistics: Halls aging (no aging rolls, and no
growth if still growing) for about a year after
undergoing the process. A perversion of this
process can alse be used to artificially shorten a
lifespan, giving someone the disadvantage Sclf-
Destruct, set to trigger after a predetermined
point in their future,

Availabilive: $100,000 (and 4 weeks). [.C 6.

Okin Transformation Uirus (TL10)

So vou're dating Lilith, huh? Ise't she that
exotic dancer transform at Club Naga — the
brunette with the red and gold scales?

— Strecthawk, alt.bic.upgrade samural
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Statistics. Select any ene of the xeno-skin advantages listed
on the Xeno-Anatomy table (p. 50).

Availability: Cost is (TL-8) x $20,000, and 1t takes (TL-8)
weeks tor the skin transformation to take effect, where “TL” is
the minimum TL for gengineering that advantage. Thus, Fur {4
points, TL9) would take one week to grow and cost $20,000,
Undergeing a skin transformation process is extremely uncom-
fortable. For the duration of the process, the subject witl be at -2
DX and IQ (which affects skills) due to the constant itching and
trritation as the fur or scales grow.

High-Biotech Fur (TL11)

Colonial Genetics’ ShonTec/Mars division announces the
arrival of viral-grown high-biotech fur, the uitimate in stylish
thermoregulation! Features fully-retractable, sub-dermal, self-
regenerating pseudohairs. Choose no or short fur for indoors or
summer, but lengthen it as night begins to fall, then retract it as
temperatures return to normal. Why bother with bulky thermo-
suits or even vutmoded clothing? Perfect for outdvor condi-
tions, and presently available In numerous attractive patterns,
including tabby, mink, panda, leopard and
tiger!

— Colonial Genetics press release

"My sources at ShonTec suy they originai-
Iy designed this feature as a post-naral
upgrade for the 6th Mountain Division's
bioroids, so {t's probably pretty reliable. It's
also available on their second-generation
pleasure ‘morphs. Have you seen those ads?
‘Stay warm at night: Take a Kitsune to bed.""”

— Captain (ret.} Dara Martello, Marine
Force Recon

Statistics: Thick Fur (variable length,
+5%, 3t points). Length can voluntarily drop
to that of normal Fur {two seconds}, Very Thin
Fur (four scconds) or completely retract (eight
seconds), or vice versa. Remember, PD, DR
and Temperature Tolerance vary depending on
length, Very Thin Fur counts as light clothing,

Availabiliry: $40,000 (and 2 weeks), LC 5.
Side-effects of the high-biotech fur transforma-
tion are the same as for other skin transforma-
tions.

Neurouirus (TLI)

“I was having trouble getting on with my
comp study, until I bought a Chinju-Gentek
meurovirus and reconfigured my brain. Now
I'm earning 20K a month in my summer job
tratning Als! Jwmp on the bio-logic bus with
Chinju-Genrek, and take a ride to success.”

— Chinju-Gentek commercial

Last vear, Evolutionary Liberation Front terrorists hacked
into the mainframe controlling the labeling on 2,000 vials of
Chinju-Gentek RNA virus. 127 people who hoped to become
musicians, many of them children, were instead transformed
into muthematical geniuses, and 1,873 would-be Einsteins were
left to sing the blues. The relationship berween mathematical
and musical talent was close enough that the quality-assurance
software missed it. Bio-terrorism aside, this is obviously anoth-
er example of the need for tighter controls in the civilian RNA-
nanovirus sector.”

— Tatiana Belenko, Genetic Regulatory Agency

A “neurovirus” is a specialized form of proteus virus, opti-
mized for performing subtle changes in personality and mental
structure by altering the connections between neurons and
adjusting the neurochemical balance of the brain and body.

Statistics: A neurovirus can modify 1Q up to the technologi-
cal himits given for Gengineered Attribute Modifiers (p. 30},
grant any of the advantages described under Brain
Modifications {p. 32) and Sleep-State Modifications (p. 33), and
add any of the genetic mental disadvantages from the Menral
Disadvaniages table {p. 53). It can also duplicate
effects of Psychosurgery (p. 71) or Hotshotting (p.
71). Where they contradict, more recent neuroviruses
OVCTWTIC Previous ones.

Availability: $10,000 x (TL-7) per advantage or
disadvantage, where “TL” is the minimum TL
required for that procedure. Reqguires 1/2 day to take
effect. LC 5.

Metamorphosis Uirus (TLI2)

“Caprain's Log. 18-11-2447. It's been six days
since our landing party was exposed to the nanovirus
while exploring the ruined alien city. Al remain in
camas, within the cocoons their bodies have some-
kow secreted. Sonograms taken by Dr. Prerorious
show significant anatomical changes, of which the
maost advanced are in Officer Melinda O'Rellly. Her
legs have fused together into a tail, and wing buds
are forming on her shoulder blades. I can no longer
deny it; she is beginning to resemble the creatures
depicted in the wall paintings we found. In an earlier
log entry, I expressed my sadness al finding the
aliens long dead, and being denied a chance at first
contact. It appears I spoke roo soon.”

— Captain Zeke Morrigan, free trader Antares

A metamorphosis nanovirus is a highly advanced
proteus virus. Like a proteus virus, it can resequence
DNA, switch genes on or off, and take over celi
nuclei, replacing entire genomes.

Untike more primitive proteus viruses, it can also
actively alter the gross structure of existing cells,
using physical or chemical meuans 10 simultaneously
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herd cells around the body, kill off existing
ones, and force new ones to grow. This allows it
to break down or build up connective tissue and
bone. Using a metamorphosis virus, new organs
can be grown within the body, existing organs
and limbs can be transformed. and new limbs
and appendages can be grown. A metamorpho-
sis can even reduce body mass {leaving a gooey
puddle of unused cells after the change).

In game terms, a metamorphosis virus
effectively allows the type of human genetic
engineering described in Chapter 2 to be per-
formed on a living person rather than an egg
cell. The virus is described as adding or remov-
ing a specific set of attribute meodifiers, advan-
tages, disadvantages and features — a “metamor-
phosis template.” Select from those modifica-
tions that are possible via germline gengineer-
ing {Chapter 2} or surgery {Chapter 3). The time
and cost of a metamorphosis virus depend on its
complexity:

Time: This is (TL-8) days per advantage,
disadvantage or feature added or removed,
where “TL" is the minimum TL required to pro-
duce that change through gengineering or
surgery. For this calcutation only, treat any TL
below O as TL9. Purely cosmetic traits that are
part of an advantage or disadvantage don’t
count; otherwise, they count as a single, TL9
feature,

For example, a “cat-girl nanovirus™ might
have seven traits which require vp to TLY (e.g.,
Acute Hearing, Beautiful Appearance, Claws,
Fur, Perfect Balance, a male-to-female sex
change and transgenic cat features) and one that
needs TL10 (e.g., DX+4)}. It would require [{9 -
83 x 7] + {10 - 8} = 9 days. Note that in practice,
time may be reduced if the subject already has
certain traits; e.g., if the cat-girl nanovirus were
used on a woman, it would take only § days.

Cost: Calculate time as above, then multiply the number of
days by $50,000 to get the cost. Thus, a virus that requires 9
days would cost $450,000.

TL: The basic TL of a metamorphosis virus is the greater of
TLI12 and that of the highest-TL modification that it adds or
removes.

A “dose” of the virus can be delivered by injection or oral
tablet. The rules for administration, HT rolls to resist and acci-
dental infection used for other proteus viruses (p. 77) also apply
to a metamorphosis virus. Any of the proteus virus options
described on p. 82 can also be applied to it, altering the final
cost, time and TL.

The Transformation

The nanovirus takes the indicated number of
days to transform its subject. If the subject has a
particular feature, it won’t need to grow it, so
reduce the transformation time accordingly {i.e., as
if the virus didn’t include that particular trait).

This also applies to attribute bonuses or penal-
ties thar were created via gengineering {as opposed
to those native to a particular race). If the
nanovirus adds a bonus and there's already a
bonus, use the higher number; if the nanovirus
adds a penalty and there’s already a penalty, use
the lower value; if the nanovirus adds a bonus
where there’s a penalty or vice versa, use the sum,
Thus, if someone already has ST +2 as part of a
gengineered racial template. then a nanovirus that
gives ST +1 to 5T +2 will have no effect, one that
gives ST +3 will change his racial template from
+2 to +3 (the character gains +1 ST), and one that
gives ST -1 will alter his racial template from ST
+2 10 8T +1 (the character loses one point of ST).

While the metamorphosis is occurring, the
patient may experience “nanofever” — itching, sud-
den sweats, hunger pangs or other odd sensations.
Often, he sees odd shapes und patterns forming on
his skin, or suddenly feels hungry, thirsty, hot or
cold. This is distracting (-1 to [Q-related tasks dur-
ing the entire process}.

If the change is radical, defined as any
process that takes more days than the nanovirus’
TL, or which induces siganificant alterations in
body shape or mass, the subject will fall into a
coma after 1d days. This lasts for the remainder of
the transformation. If this happens, the nanovirus
will often secrete a caterpillar-like chrysalis from
the patient’s skin pores or other orifices, cocoon-
ing his body. When the transformation is com-
plete, he witl wake up and break out of it.

A metamorphosis nanovirus is not always
safe. If the virus takes more days than the sum of
the user’'s HT and the virus' TL, there is a chance
that something will go wrong. Each day after this period. rolt vs.
the user’'s HT. Failure means some sart of accidental defect.
Keep track of the number of failures. Each one inflicts -1d
points worth of unintended disadvantages on the subject (GM’'s
option; see Gengineered Disadvantages, p. 51, for a list of suit-
able possibilities). For example, failing three HT rolls would
inflict -3d points of disadvantages.

Any critical failure means the subject dies — often very
messily, as the patient transforms into a mass of cancer cells, is
cooked in his own blood by excess heat from over-worked
nanomachines or whatever.

Cybernetics or biomod implants that would be incompatible
with the new form are excreted from the body or result in death
or injury to the subject — details are up to the GM.
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gample Metamorphosis
Transformations

Practicatly any transformation is possible with
the aid of &2 metamorphosis nanovirus — for
instance, it could turn 4 human into any of the vari-
ant races described in Chapter 2, make him into an
alien, transform an alien into & human, or give
someone any of the biomod surgeries or transplants
in this chapter. This section provides additional
examples of complex anatomical modifications that
might be produced through metamorphosis.

The time listed for metamorphosis transforma-
tions assumes that the subject does not have any of
the traits that the nanovirus produces.

Aquaskin (TLI2)

Who needs a breather, wersuit or clumsy artifi-
cial gill? Glide like a dolphin through the blue
infinity while clad in GenTec Pacifica’s Aquaskin,
a smooth, high-biotech epidermal graft derived
from marine mammal DNA. The skin is modified to
selectively absorb and filter vxygen inio the blood,
bypassing the lungs and acting as a full-body gill.
Available in several elegant shades of gray, brown
and black.

— GenTec Pacifica promotion

Straristics: Amphibious (10 points) and Gilis
(10 points). 20 points.
The smaoth, monochrome skin and webbed

fingers and toes may count as an Unnatural Feature {

(-5 points).
Avaitabiliry: $130,000 (and 3 days). LC 5.

Chioramorphosis (TL12)

The green-skinned woman lav naked in the
forest clearing, as if basking in the warm, noonday 1
sun. [ walked over and knelt beside her. If she was |
breathing, I couldn 't rell. An ant walked across her
face. She didn’t react. f locked closer. Fine tendrils
connected her body o the soil. She was rooting.

— Derin Skay, Life Among the Dryads

Staristics: Decreased Life Support {breathe
carbon dioxide rather than oxygen when sleeping,
10 points), Deep Sleeper (5 points), Dependency
(lie in fertile soil and sunbathe for at least eight
houors: common, daily, -15 points}, Doesn’t Eat or
Drink (10 points), green skin (racial feature, 0
points). 10 points.

Avatlabilire: $400,000 (and 8 days). LC 5.

Hermaphromorphic Surgery (TLI2)

Gender is obsolete with Maitsai's latest bio-
engineered marvel. Creation of a fleet of sphinc-
ters, voluntary muscles and hormone pumps allows
Jully funcrional sex-switching in a matter of hours,
as well as full fertitity control.

— Matsal Corporation advertisement

Word of warning: If vou become pregnant in
female mode, you'll awtomatically swirch back and
be lacked into female morphology about a week
into the pregnancy unless vou volunrarily choose to
reabsorb the fetus, like { did.

— Chance Mackintosh, Posthuman Consumer
Review

Statistics: Hermaphromorph (2 points) plus
Repreductive Control (2 points). 4 points.
Availability: $150,000 {and 3 days). LC 5.

Skeletal Strengthening (TL12)

“Tisephone Logos, if vou closely look at the
image produced by my T-ray scanner, you will
clearly see the changes the nanosurgeons have pro-
duced in your body. Note the semi-fullerine skeletal
structure and extra muscle attachment flanges,
while the dark shading is the denser bone tissue.
None of this will be visible unless your skeleton is
physically examined or scanned, although you will
rotice a minor gain in mass due to the heavier
structural Hissues you now possess,”

- Medical biocomputer Raphaei-3000

Staristics: Extra Encumbrance (§ points} and
Extra Hit Points +9 (45 points). 50 points.

Skeletal strengthening increases actual body
weight by 10% without increasing height or appar-
ent bulk. The redesigned bone structure will also be
noticeable on medical scanners, and by any doctor
trying to set a broken bone. Skeletal strengthening
does not increase ST. However, if someone has
skeletal strengthening, thern muscie reinforcement
or muscle grafting can add double the usual amount
of ST for their TL, since the biomod skeleton can
support it. The effects are cumulative with bone
stimutation (p. 74).

Availability: $250,000 {and 5 days). LC 5.

Smart Cardiovascular Net (TL12)

Next, the nanites construct smart, switchable
arierial bypass networks 1o allow blood flow to be
raptdly shut off to traumatized areas. As high-grav-
ity accelerations cause blackouts when the blood
pools in the lower body rather than reaching the
brain, the arteries feeding the lower body have
been redesipned 1o react to g-forces by pinching off
blood flow to legs and abdomen while enhancing it
to the brain. The same modification also produces
faster recovery from unconsciousness,

- from FM-592, Military Biomedical
Enhancement

“This is one thing those Marine jar-heads
don’t get. When [ joined the Navy, I knew I'd get a
neural jack — but [ never figured becaming top gun
would mean being dumped in a vat of nanosur-
geons, dismantled and rebuilt. There's rumors that
the spacekorps are working on bioroids born with
these things.”

~ Lt. Majid Asad, VF-17, USSN
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Statistics: Acceleration Tolerance (+5 HT bonus from it
may alse be applied to HT rolls to stop bieeding, +40%, 14
points) and Recovery (10 points). 24 points.

Availability: $150,000 (and 3 days). LC 5.

Solarskin (TLI3)

Freedom iy the gift our fcarus-tvpe svmbiotic solarskin
gives when you merge with Avatar Klusterkorp’s gengineered
ecosuit 10 become a true spacedapted form. Features closed-
ecosystem wasie-product recycling, solar wings and vacuum-
sealed skin designed for protection against ultraviolet radiation.

— Avatar Klusterkorp advertisement

Naked, space-black dolls with enormous pseudo-wings,
drifting through the vacuum on light pressure like dark angels:
Avatar's latest vision of humanity, [ guess. The one disadvan-
tage is that you croak in a gravity field. You aren’t anaerobic,
though, so you can hang with your buddies inside the null-G
section of a ship or station when you aren’t “breathing vacu-
um,” At least they designed it so you can fold up your solar sail
when you don’t need it — makes a hump on your back.

-- Copernicus lones, Bevond Pluto

Staristics: Flight {Requires Low Gravity: 0 G, -50%: Space
Acceleration: 0.001 g, +5%; 22 points), Vacuum Support (40
points), Weakness: 0.05 g or higher gravity field, very common,
Td/minute (-60 points). 2 points.

Availabitiry: $500.000 (and 10 days). LC 5.

Proteus Uirus Options

There are lots of ways that the basic proteus virus technolo-
gy can be modified.

Accelerated Nanovirus (TL1Z)

“You mean I'm going have to wait days or months for the
nanovirus to grow my new face and improved heart? I got tick-
els to go skiing on Nix Olympica two weeks from now — but |
can't go like this — 'm not in shape! What the fooz am I going
to do?!”

“Well, if vou're thar desperate, there's a bluck clinic that
might be able to help you . ..~

— Dr. Lucien Locke, Nanovirus for Dummies

A nanovirus normally takes it slow and easy, because herd-
ing all those cells around and forcing growth is 4 major strain on
a living being's metabolism. Tt doesn’t have to be this slow.

At double cost, and a minimum TL12, an accelerated pro-
teus nanovirus is available. An accelerated nanovirus takes
hours instead of days. For example, if it normally took two
days, the accelerated virus would do it in two hours. At TL15+,
it may be even guicker, taking as many minutes as days.

If using any proteus virus, the accelerated growth process is
stressful. The user will experience “nanofever” symptoms, as
described for metamorphosis virus (p. 80). In addition. the user
will suffer onc point of fatigue each hour. until he passes out
(he'll be unable to rest to regain this until after the virus has rua
its course).

If using a metamorphosis virus, it's often dangerous as
well. Use the same rules for side effects {p. 80} as for a normat
metamorphosis virus, but occurring if the virns takes more
hours (rather than days) than (HT+TL-5}. In addition, HT rolis
to avoid suffering side effects are made at HT-3 rather than HT.
Get too ambitious, and there's a good chance of a messy death.

Clinical Metamorphosis

“Uh - a messy death? 'Scuse me, Dr. Luce, I'm outta here.
Isn’t there a way the virus can grow a new part safely?"

“Ir isn’t the viruy thar doing the growing, livewire: it's
directing things. It's your cells that are doing the work.
Remember, it's got to keep vou alive. Dnagine frying to do
repairs on a car while the engine is running — heck, while
vou're stifl driving the ihing around.”

“Okay, vkav — so why not stop the engine first? Or do the
wark from outside the car — I mean, the bodv?”

“Qoh, good one. Let's try it.”

— Dr. Lucien Locke, Nanovirus for Dummies

A metamorphosis nanovirus can work a lot faster if it has
help from outside. This is clirical metamorphosis. First, the
patient is placed in a life-support environment, usuatly a grow:h
tank. automed or (at TL13+) a chrysalis machine (p. 231,




Next, the patient is put into a state of complete bio-stasis,
similar to suspended animation. A solution of specialized
nanomachines is pumped into the tank with him. Some of these
“nancbots” may be similar to a nanovirus, while others might be
actual robots, either autonomous models or guided externally by
a controlling computer, perhaps using acoustic pulses, These
nanomachines are in charge of keeping the subject alive and
speeding up the transformation by working both internally and
externally.

Once the patient is in bio-stasis, more radical nanosurgical
procedures can be used. If body mass is 1o be altered, intra-
venous tubes may be attached to the body and the necessary
materials carted in or out by transport nano. Some tubes, made
of nuno-active material, may penetrate directly into the patient’s
body without breaking the skin. In radical transformations, the
patient may actually be dismantled on the cellular level, turming
him into a toose “puddle” of cells, then reassembied.

The process takes the same amount of time a8 an accelerat-
ed nanovirus — or half the time, if using a chrysalis machine -
but it's completely safe {assuming no sabotage and no glitches
in butlding and programyming the nano}. After the operation is
over, the nanomuchines will break up; their debris leaves the
body via sweat or cxcretion. However, while it may be safe, this
process isn’t cheap: in addition to the usual price quoted for
metamorphosis nanovirus, the lfe-support system and special-
ized nano used cost a minimum of $3,000 a day.

Other Proteus Uirus Options

“Hey, Doctor Luce ~ this proteus nanovirus stuff — isn't it
supposed to, you know, go out of control Infecting and trans-
forming everyone, and like that?"”

“Qf course nat. Not unless vou design it to. Here’s how.'

— Dr. Lucien Locke, Nanovirus for Dummies

Various options are availabte to change the way in which a
particular nanovirus works. Unless noted, these may be applied
to all procedures that use proteus virus, incliding metamorpho-
sis virus. These will modify the price and tech level of the
nanovirus, as shown in parentheses.

Note that a change in TL also has an indirect effect on
price. For example, if a neurovirus is normally available at
TL11, but is modified with the Plague option, then it is TL12;
therefore, the price of that particular neurovirus would be halved
at TL13 and again at TL14, rather than at TL12 and again at
TLI13.

Aerosol (10 times price): The nanovirus doesn’t require
injection. It can be used in a chemical warhead or aerosol spray.
It uses the normat rules for biochemical weapons, and affects
anyone who breathes it and fails a HT-6 roll. At TL+2, it may
be a contact agent, penetrating the skin of anyone exposed on a
HT-3 roll, or HT-6 if also breathed. An aerosol can will spray 1
dose at a time and holds five; 10 doses fill a chemical grenade,
30 fill a mortar shell. Halve LC {round down).

Delayed: The napovirus is designed with a time delay.
Instead of taking effect within a few minutes of infection, it
rermains dermant for 4 pre-set time period after infecting some-
one — anything from hours to years. This option has no effect on
cost or TL, but the dormancy period must be chosen when that
particular batch is designed.

Heredity-Changing (TL-1): The nanovirus has no effect on
the person it transforms — no twinges, sweats, coma or biomodi-
fication! However, it does alter genetic heredity, and the effects
will be passed on to the subject’s children. Since children have
genes from both parents, inheriting virus-induced traits is much
more likely if both parents have been infected by the nanovirus.

Inorganic (TL+1): The “virus” is composed of inorganic
nanobots rather than biological machines. HT rolls to resist
infection are made at a -2 penalty. Panimmunity, Disease-
Resistant, Immunity to Disease and similar measures intended
to defeat biological pathogens have no effect against it!

Plague (TL+1, 10 times price, or 100 times price if
Inorganic); The virus can spread through skin contact and via
breathing infected air. Anyone in direct skin-to-skin contact
with a person who has been infected but not vet transformed can
catch it on a HT-3 roll, or HT-6 if they exchange bodily fluids.
For close proximity, use the mies from the Conragion sidebar,
p. B33, Plagues are LC (.

Random Meramorphosis {TL+2, spectal price): This has a
semi-random series of effects on different subjects. It may give
one person an exotic biomod, transform another into a different
form, change a third person’s sex, and so on. The GM shouid
decide what percentage of victims suffer what type of effects,




whether there are any other side effects, and the maximum pos-
sible character points of change. Cost is up to the GM, but
should be based on the maximum number of points that can
potentially be changed. The Wild Cards shared world series
{edited by George R.R. Martin} features a good exampie of such
a virus,

Species-Crossing (TL+1, 10 times price unless Inorganic,
then double price): Nanoviruses are gencrally effective only on
a single species (and any variant races thereof) or a few closely-
related ones — this is more a matter of programming in the case
of inorganic nano. A virus that works on humans won’t affect
cats or dragons, for instance. This medification makes it pan-
specific, capable of affecting muitiple species provided they
share the same basic biochemistry. Thus, a nanovirus designed
to affect terrestrial life probably won’t work on aliens, unless
there’s a good reason (e.g., if by sheer coincidence or design,
we are amazingly genetically similar to them).

Target-Specific: A nanovirus can be designed to target specif-
ic characteristics; see Targer-Seeking Pathogens {p. $9) for possi-
ble designs. A Plague may still be target-specific — people other
than the target(s) will become carriers if they fail HT roils, but
suffer no other effects. This option has no effect on cost or TL.

Temporary: A newrovirus (p. 79) can be desighed to pro-
duce only temporary effects by interfering with neurochemistry
and hormonal balances rather than altering the structure of the
brain. The effect will last for a number of hours equal 10 lwice
the amount the initial HT roll to resist was fatled by {maximum
one day). This sort of nanovirus is often used as a form of brain-
washing or biochemical weapon. This option has no effect on
costor TL.

Xeno-3pecies Crossing (TL+2, 20 times price, Inorganic
only): Capable of crossing between extremely ditferent forms of
life, such as terrestrial and alien life forms. Xeno-Species
Crossing nanoviruses may still not work if the aliens are very
alien; e.g., a virus designed to work on carbon-based life
wouldn't affect silicon-based “living rocks.” Given the (proba-
ble} drastic differences expected between human and alien life,
a Xeno-Species Crossing nanovirus is more cinematic than real-
istic, but is nevertheless very common in science fiction.

Nanowarfare

The ability to create plague proteus viruses raises the spectre
of exotic nanoplagues that transform rather than kill. For
example, imagine spreading one that turned humans into
compliant sex bioreids (like the Eros, p. 37). The threat
of protcus plagues is somewhat lessened by the avail-
abitity of sophisticated Panimmunity treatments,
githough these are ineffective against inorganic
nanoviruses. However, humans don’t have to be the tar-
get — imagine the havoc that even a “benign™ intelii-
gence-boosting neurovirus could cause if a species of
pets, farm animals or wild animals became more intelli-
gent! In fact, targeting nanoplagues at animals may be a
viable surprise attack sirategy, if humans have gengi-
neered defenses,
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Nano-Symbiotes

Symbictic, pseudo-living nanomachines or genemod pro-
teus cells can be introduced into the body, usually by injection.
Instead of being used to build or alter something, they take up
housekceping.

The process of administering napo-symbiotes is identical to
that for proteus virus: an injection or tablet — ideally, one that is
matched to the person’s metabolism. There are no side effects,
since they donr't alter the body, but simply exist within it. Here
are few possible examples of nano-symbiotes:

Panimmunity (TL9)

Panimmunity injections contain artificial organisms, tailor-
made for each individual. They recognize friendly cells, and
attack others. Penimmunity is permanent.

Sratistics and Availability: Depend on the bioengineering
techniques of the society:

Level I Panimmunity {TLY}: Gives +3 to HT to resist any
disease. $1,000. LC 6. 2 points.

Level 2 Panimmunity {TL10): Gives +8 HT to resist any
disease, If this is not universal, cost is $5,000. Citizens in TL12
societies may receive Level 2 panimmunity free through gov-
ernment or corporate health plans. LC 6, § points.

Level 3 (Total) Panimmunity (TL12+): Gives the recipient
the eguivalent of the Immunity to Disease advantage, with no
migimum HT required. I costs $20,000 — although it might be
provided free in organizations like the Survey Service. 1.C 6. /0
points.

Blood Cops (TL12)

In my darker moments, I feel my bloodstream has turned
into an arns race. They told me this is like Panimmunity 3 bur
maore expensive: Inject a few trillion gengineered macrophage
cells into your body, and these “active shields” will hunt down
and dismantle anything that looks threateningly pathogenic or
toxic before ir can do much in the way of damage. It seems to
have worked — I haven't aged or gotten sick since the proce-
dure. Considering some of the places I've been, this is surely a
miracle.

— Tisephone Logos, >warangel>heavenweb>solnet




Statistics: Immunity to Disease (10 points),
Immunity to Poison (15 points) and Longevity (5
points). Costs 30 points.

Availabifity: $30,000, LC 6.

Cell Surgeons (TL13)

Hev, more nanoguys! These are programmed with
details of your anatomy, and form u distributed, multi-
ceflular newral-ner throughout the body. Most of the
time, they just driff around, powered by your blood-
stream. But when vou get hurt, they'll shift into high
gear and start fixing things, herding cells into place
with tiny manipulators or sending signals that stimulate
regrowth, while clearing away damaged tissue before it
can get infected. These symbiotic cell-sized nanocritters
let you heal real fusy, but you sweat like the dickens, and
afterwards you’ll need 1o eat like a horse.

— Dr. Lucien Locke, Symbictes for Success!

Statistics; Fast Regeneration (Costs Fatigue: 1
point/minute, -3%; Nuisance Effect: sweat heavily for
-1 reaction, -5%; regaining any fatigue lost this way
requires hearty meal, -10%; 40 points} plus Regrowth
(small extremities only, -50%, 20points}). 60 peints.

Availability: $60,000, LC 6.

Cell Communion (TL12/13)

I know why the NSA never caught them. Why the
wiretaps and the laser mikes found nothing. I know the
truth, because 1 borrowed Duoctor Avery's scanning,
tunneling microscope and used it on the sample. That's
how [ figured it all out — how the UFO people, the Men
in Black and the True lluminati communicate. It's
their cells thar are talking. Not ralking exactly.
Hormones? This is much more sophisticated, doctor.
Not just emotions. More like images, concepts, memo-
ries, all ar once. It's exchanged by sweal, saliva,
blaod, when they shake hands, touch, kiss. Don’r you
get it? Can’t you see? They can conspire in crowds, in
broad daylight!

— Statement by Walter Jorgenson, BSc in molecular
biology. now a patient at Kingston Psychiatric Hospital

Statistivs and Availability: Depend on the level of
cell communion symbiosis;

Surface Communion {TL12) is Secret Communica-
tion {Touch Oaly, -20%, 16 points). $32,000, LC 5. /6
points.

Deep Communion {TL13) is Mindshare: Ractal
Memory {40 poiats}, Intelligent Drone {25 points},
Touch Only {-13 points), 10-99 drones (0 points).
$100,006, LC 4. 50 points.

GMs should adjust the point cost, depending on
how many have this ability, which determines the num-
ber of drones (see p. CI61).

Note that cell communion only allows communica-
tion with someone clse who has the symbiotes. Some
types of cell communion are actually contagious — the
communion can spread out from the infected individ-
ual’'s body. Just buy this as a proteus nanovirus plague
{p. 83) that grants these advantages.
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And God said, Let us make man in our image. after our
fikeness: and let them have dominion over the fish of the seq,
and over the fowl of the air, and over the cartle, and over all the
earth, and over every creeping thing that creepeth upon the
earth.

— Genesis 1:26

Human gengineering is controversial, but the modification
of plants and animals is much less so. We've been doing it for
millennia; genetic engineering just lets us do it more rapidly,

Gengineered Microbes

Microbes range from simple bacteria to more complex
algae and fungi {such as yeasts and molds). They are living
chemical factories, taking in specific raw materials and convert-
ing them into the proteins their metabolisms require.

The advantage of gengineering microbes is that their sim-
plicity and short generation length enable projects to proceed on
a scale of months rather than years. Once microbial products
have beer developed, industrial biotech processes enable them
to be cultured in giant fermentation vats that can hold thousands
of gallons. With the right nutrients, such a biomass can grow
very quickly, increasing its total mass eightfold in an hour!

Microbes at Work

For thousands of years, people have used microbes to man-
ufacture products such as beer, bread and cheese. Beginning in
the mid- 19th century (TL5), and continuing into the 20th centu-
ry {T1.6-7), scientific techniques were applied to the study of
microbes to find natural strains that performed new tasks or did
old ones better. In this way, microbes usabie in improved food
and beverage products, industrial chemicals and medicine (see
Antibiorics, p. 923 were produced, most notably penicillin,

Late-20th century {TL7} advances in biolechnology have
largeiy relied upon gengineering specialized microhes, using the
techniques of gene cloning and “protein farming™ described in
Chapter | (see Gene Cloning, p. 8). With genetic engineering,
organisms can produce or extract 4 wider range of products,
ranging from drugs and fuel to industrizl chemicals,

Fermentarion industries, like brewing and the manufacture
of bread, cheese, yogurt and soy sauce, rely on the action of
microbes such as yeasts, fungi and bacteria. Much of the late-
TL7 industrial biotech effort — especially in Japan — has been
devoted to the task of finding and mass producing fermentation
enzymes or genemod microbes to make the process more effi-
ctent or the product more attractive or flavorful

For microbes to thrive, they need nutrients {(such as sugars)
for growth, as well as a carefully-regulated pH {acid) batance.
Some microbes also require @ narrow range of temperatures;
because the femperature within a vat can change as the amount
of biomass increases, most TL7+ fermentation vats possess
sophisticated ternperature-regulating cquipment. As the opti-
mum combination of temperature, acidity and nutrients varies
from species to species. and the right or wrong choice can
greatly affect vields, experimenting to find the correct vat cnvi-
ronment is & major element in industrial biotech research.

Ewotic Industrial Bacteria (1L7/8)

Not all “working bacteria™ are involved in fermentation or
protein farming. There are bacterial species which are naturally
capable of metabolizing metals or chemical waste, are resistant
to heat (even living in ocean vents) or are anaerobic (don’t
require oxygen}. These have various applications, such as:

Fuel Production

Some bacteria or archaea (p. 7) can produce methane gas.
These could be used as a renewable energy resource and source
of industrial chemicals. Natural bacteria capable of performing
these activities are in limited use today. At TL8+, gengineered
bacteria capable of much higher performance will be intro-
duced.

Mining and Refining

Bacteria exist whose proteins can bind to and concentrate
traces of metals from mine shafts, industrial wastes or sea water.
The biemass can then be collected and refined. More complex
{TL8) versions of these bacteria can excrete the minerals them-
selves, reducing the cost of downstream processing.

Pollution Control

Bacteria can be designed to break down plastics that have
been properly treated, while those that metabolize hydrocarbon
molecules can mop up oil spills. Often, bacteria of this sort
don’t even have to be genetically engineered. Instead, biotechni-
cians look for sites that have been contaminated for years by
(for example) an oil spill, and then isolate the microorganisms
that are thriving there. These may aiso be designed as weapons
~ se¢ Anfi-Material Bacteria {p. 99).

Terraforming Microorganisms (TL9)

Gengineered algae and bacteria will play a major role in
any planetary engineering program. For example, in a Mars
terraforming project, they would be released a decade or so
after ice asteroid or comet strikes had provided water, but
before organisms are added to the gcosystem. Hardy anaero-
bic bacteria would perform the critical task of releasing nitro-
gen locked beneath the plapetary surface. Withir a decade or
two, they would be followed up by gengineered lichen and
fungi. In & generation or two (25-50 years), the soil may be
fertile enough that simple oxygen-producing plants can be
introduced.

Germ Warfare

Not all microbes are busy little workers. Pathogenic
microorganisms, such as bacleria and viruses, have a long histo-
ry as weapons. Even before people had an inkling of the genmn
theory of disease, medieval siege engines lobbed disease-ridden
carcasses into {ortified cities. During the conquest of North
America, smallpox-laden blankets may have been employed to
decimate Native American tribes. In the 1930s and 40s, Japan




experimented with the use of plague in its con-
flict with China.

Modern science has made it possible to
prepare stockpiles of actual germ cultures, and
to arm spray tanks, bombs and missile war-
heads with disease-carrying bacterial spores,
However, science has also alerted us to the dan-
gers of these weapons. No weapon is more
uncontrotlable than a plague, capable of cross-
ing borders with impunity to scythe down
friend and foe alike. While limited numbers of
people can be given preventive treatments in
advance (perhaps even secretly, disguised as a
routine flu vaccine), germs also have a distress-
ing tendency to mutate.

Society bans weapons when they are
simultaneously difficult to control, imprecise in
their effects and capable of exciting moral out-
rage. Germ warfare falls into all three cate-
gories, and 50 inernational efforts to outlaw
microbiological weapons have been relatively
successful. While stocks of bioweapons existed
at the height of the Cold War, most nations at
least claim to have destroved their germ-war-
fare arsenals today — although several are sus-
pected of having secret bioweapons programs.
Note that some cultures have been preserved so
that they can be studied for disease prevention
and treatment.

Current (1997) fears of biclogical weapons
are centered on their use by terrorists, such as
the Aum Shinrikyo cuit, which released nerve
gas in Tokyo’s subways in 1995 and which was
also developing biological weapons, and by
desperate “outlaw regimes,” such as Iraq under
Saddam Hussein.

Unfortunately for humar survival, the
internationalt consensus that has banned
bioweapaons could come to an end some time in
the next century. Biological weapons are far
cheaper than nuclear weapons; with the end of
the Cold War leaving the .S.A. as the only
global superpower, some nations may feel that
germ warfare offers an affordable counter to
U.S. nuclear might. Another culprit is genetic
engineening, which threatens to make possible
“smart” microbiological weapons that are far
more contreilable than nature’s plagues.
Soldiers and politicians might find such tools
100 useful to be suppressed.

Fortunately, the mechanics of epidemics
make it difficult to kil off an entire natural
species with a single disease. A germ that is
*too successful” and kills off all exposed tar-
gets leaves behind no reservoir of disease
organisms to infect isolated victims who
escaped the initial outbreak. A disease that is
less lethal will leave a poputation of survivors
immune to it, lessening the disease's future
impact. Deliberate or accidental germ warfare
might kill off most — even 95% — of a particu-
lar species, but probably won't wipe it out
entirely,
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Papular Biological Agents

The most popular biological weapons are
pathogenic bacteria and viruses. In addition,
some types of bacteria can also be used to man-
ufacture poisons (just like they can make useful
proteins). An effective germ-warfare agent
should be lethal, or at least incapacitating, and
easily spread. If you can only catch the disease
from sexual contact, for example, it is less dun-
gerous than one that will contaminate an area
and whose spores can be inhaled.

In general, bacteria are easier to work with
than viruses and, because they can survive as
spores outside a host and contaminate an area
for long periods. On the other hand, viruses are
harder to treat {being immune to antibiotics).
Biotoxins are not contagiocus, but can be used to
contaminate foed or water supplies — the usual
terrorist scenario is dumping a large dose into a
city water plant.

Since germs are difficult to control as a
weapen, it is often a good idea to choose a
pathogen that can be treated (e.g., anthrax), as
this gives you time to secretly prepare for the
disease, while your target may be caught by sur-
prise. Some favorite biological agents are listed
below; GURPS Compendium IT describes other
diseases that could conceivably be used as bioa-
gents — see pp. CI1167-174,

Anthrax

This disease is caused by a bacterium
(Bacillus anthracis), people can catch anthrax
by touching or inhaling its spores. Use the
fliness rules (p. B133), but with a -2 on HT rolls
for contagion. Anthrax can contaminate an area
for about 40 years before the sun and rain break
it down. If the disease is caught, symptoms
appear in two or three days, including coughing,
shortness of breath, fever and vomiting, fol-
lowed by internal and external bleeding lesions
if the disease worsens. Use normal rules for
“generic”- diseases, but with a -3 to daily HT
rolls. Anthrax has been cultured by several
nations since WWII, and is easy to load into
bomb and missile warheads. Vaccines exist, and
antibiotics are effective against it.

Botulinum Tosin

An example of a biotoxin, this is a poison
that is manufactured by a bacterta {Clostridium
botulinum). Tt can be manufactured in fermenta-
tion vats, and may be a favorite of terrorists. As
it 1sn’t a germ, it is not contagious — but it is
very lethal, and can be used to contaminate food
or water supplies. If it enters the body (usually
via contaminated food or water} it causes 4d
damage after 2d hours. A HT roll haives dam-
age; an antitoxin (310} halves damage again.
Each dose 13 $200. See also p. C11139,




Bubonic Plague

The “Black Death,” caused by the bacterium Yersinia
pestis, devastated Europe in the Middle Ages. Bubonic plague
cultures exist in research labs around the world, making it rela-
tively easy to acquire. The plague is spread by rat-bomne fleas; a
reluted disease, pneumonic plague, is spread by contact or air-
borne spores, making it more suitable for dispersal in warheads.
See p. CI168 for details. Vaccines exist, and antibiotics are
effective against it.

Ebol

An extremely lethal virus — although eboia Zaire is not as
contagious as some “scare stories” have portrayed it to be, as it
seems to spread to humans only through direct contact with
blood, rather than through inhalation of viral particles. There is
no chance of contagion if all contact with victims is avoided,
but HT rolls are at -5 if in physical contact with a victim’s biood
or bodily fluids. .

Symptoms occur 2-3 days after exposure, and include high
fever, joint pain, delirium and destruction of internal tissue.
Daily recovery rolls are made at -4, with critical failure meaning
loss of 1 HT per hour until death, failure meaning 1d lost HT,
success meaning loss of 2 HT, and critical success meaning loss
of 1 HT, but the disease is thrown off. The disease requires a
critical success or two consecutive successes to
shake off. Loss of half of original HT means the
disease affects the brain, causing Bad Temper (or
Berserk, if alrcady bad-tempered} and causing
further failed HT rolls 1o result in -1 IQ as well If
HT drops below 1/4 normal, the victim also suf-
fers Hemophilia and begins to bleed from bodily
orifices. Death comes with convulisions, which
can splatter blood arcund the immediate area.
There is no known vaccine, and antibiotics are
ineffective.

Influenza

The “flu” virus, in various strains. Influenza
is spread by contact with infected individuals. A
typical example uses the generic iliness rules {p.
B133), It is very infectious (an extra -1 on HT
rolls to avoid catching it, unless all contact with
victims was avoided), but treat it as a generic dis-
ease for symptoms and recovery rolls. Vaccines
are available, but antibiotics are ineffective.

Rabbit Fever (Tularemia)

Believed to have been used in some germ-
warfare programs, this resembles a mild form of
bubonic plague. In nature, humans can catch it by
eating infected rabbits, but the bacterium can be
cultured so that contact with its spores causes
infection. Treat it as a generic illness (p. B133)
for contagion. If caught, symptoms appear in 3-35
days, including head and body aches, fever,
ulcers and swollen glands. To recover, roll vs,
HT each day, with failure causing the loss of |
HT and success recovering t HT. Recovery of all
HT doesn’r end the disease; rather, it progresses
until 2d+10 days have passed or a critical success
is rofled. See also p. CI1171.

Enhanced Germs (TL7)

This is the biowarfare nightmare scenario — the use of
genetic engineering to produce an “improved” pathogen.

Treatment-Resistant Germs (late TL7): The simplest kind
of gengineered germ warfare is to modify a virus or bacteria so
that it does not respond to known vaccinations. While a new
vaccine may be developed against it, it could be too late by the
time it is ready.

Increased Infectivity (TL8): Designing a more infectious
strain. A -1 or -2 on the HT roll for contagion (see Contagion, p.
B133} is possible at TLE, a -3 or -4 at TLYS+, The rapid onset of
symptoms {in hours rather than days) may also be possible.

Species-Jumping (TL8): While some lethal germs harm
multiple species, many diseases that are very lethal against cer-
tain animals have no effect on humans. and vice versa. In
nature, this can change through mutation, allowing a virus or
bacteria to “jump the species barrier.” This might also be done
artificiatly, so that a disease known to be a very efficient killer
of monkeys, sheep or Alpha Centaurans (for example) could be
altered into one that kills humans. Modifying terrestrial diseases
1o affect aliens {or vice versa) requires at teast TLY; having live
subiects to experiment on is usually necessary.

Tatlored Lethality (TL8): Designing a more {or less) lethal
strain. Ordinary illnesses work as described on p. B133, while
highly lethal ones like ebola or buboaic plague
atlow recovery only on a critical success or con-
secutive normal successes, or do more damage.
At TL8, modifications to recovery rolls (e.g., an
extra -1 1o -3) or to the severity of symptoms
(e.g., doubling HT loss) are possible; at TL9+,
more drastic modifications can take place (e.g.,
increasing the lethality of influenza to that of
bubonic plague).

Vector Modifications (TL8}: Some of the
most lethal diseases {like AIDS or rabies) spread
only through contact with bodily fluids. This
means that they can be contained by taking the
proper precautions. However, gengineering
might be used to alter a particular agent so that it
can be airborne - e.g., redesigning ebola so it can
be spread by coughing, or carried by mosquitos,
fleas and the like. Of course, this might not
always be desirable, since it makes it rouch hard-
er to control. This will modify the circumstances
under which a contagion rell is required.

GMs should feel free to customize the ill-
nesses in GURPS Compendium IT and this chap-
ter, as described above. GURPS Reign of Steel
{pp. R§111-112) also gives examples of
“improved.” gengineered versions of influenza
and ebola.

Target-Geeking Pathogens (TLB)

“Uh, Michelle — what's with the mask and
gun? Have vou gone Howard Hughes on me?
Okay, I'll take off my clothes — hey, that spray
stings! Thar's my best outfit! Don’t burn ir!
What's going on?"

“It's the Russki-Yak, Tommy. They've sicked
« smart superflu virus on me, tatlored to my




genetic code. They don’t know where {'m hiding, but It doesn't
make a difference. Anvone in town could be a carrier — you, the
dog, the landlady — it's not impertant, ‘cause it won't do a thing
te them. It has my name on ir.”

This genetic medification is one of the more exotic poten-
tial spin-offs of gengineering and genome mapping. With this
know-how, & microorganism (most likely, a virus) might be
modified so that it will only attack individuals who possess cer-
tain genetic markers.

At TL8, a virus can be modified so that it affects a fairly
clear-cut set of genetic traits; e.g., blond hair, men only, women
only. People possessing recessive genes may be vulnerable to
target-seeking viruses without obviously exhibiting those tratts.

At TLY, a virus can be meodified to attack individuals with
more complex combinations of genetic traits - for example,
those that make up a particular racial group, or even traits
known to be common to a particular family,

At TL10, even more discretion is possible. A virus might be
targeted specifically at an individual — it would affect him, or
his clone or twin, hut no one else.

At TL11+, target-seeking viruses can be a tot smarter, using
biological nanomachines rather than simple engineered viruses;
if the genome information is correct, they are reasonably fool-
proof.

“Fdidn’t mean it! Ir was a mistake! How was I suppused to
know the sequence I picked to target that Michelle woman was
also found in the capo’s wife and daughters?”

— Doc Hobo, street splicer

It is absolutely vital to have acquired accurate information
on the genetics of the intended target group before the virus is
created' The would-be viral warrior should exercise great care
in specifying what traits the virus will target. For instance, sup-
pose a white-supremacist terrorist group wanis a virus that will
target non-whites. Unfortunately for genetic Navis, in all but the
most isolated countries, there have been centuries of racial mix-
ing. As a result, the virus witl probably either kill a lot of the
group’s own members, or spare many of the people they want to
affect, depending on how sclective its designers made it. This is
even true of “simple’ targets like hair color, since very few phe-
notypes are governed by a single gene — a competently-designed
virus intended to kill blonds will do that, but will also kit some
non-blonds and leave some blonds alive.

New Germs

Even more frightening than simply tinkering with existing
germs is the prospect of an entirely new “designer plague.” This
would probably be produced by extensive modification of an
existing (even harmnless) bactenia or virus, perhaps combining
genetic material from multiple different organisms into one.

New germs should be designed using the guidelines on p.
B133 or by modifying the various diseases described in
Compendium IH. The best way to “personalize” new diseases is
10 select disadvantages that occur in addition to HT loss, usually
after 1/3, 1/2, 2/3 or 3/4 HT has been lost to that disecase.
Especially appropriate disadvantages include Blindness,
Sterility or even Bad Smell (from rotting flesh). More exotic
diseases might even cause mental disadvantages by attacking
brain tissue.

Sample New Bacteria - Oedipus-5 (TL3)

This is 4 terrifying bacteriological weapon that atiacks the
nervous system and strips away neural sheathing. The bacterium
also has a special affinity for attacking eye tissue. Oedipus-5
does not always kill, but survivors are often left uncoordinated
and blind, posing additional problems for treatment.

Infection: Spreads normally, as described en p. B133,

Symproms: These develop in 24 hours, and consist of
blurred vision and dizziness. Loss of more than 1/3 HT causes
-1 DX Loss of more than 1/2 HT results in -2 DX, Bad Sight
and the Total Klutz disadvantage (p. C182). Loss of more than
2/3 HT causes -3 DX, and adds the Blindness and Contused {p.
(C188) disadvantages; the eyes turn into weeping sores filled
with pus, and the body shakes constantly.

Progress and Recovery: A HT-4 roll is required cvery day.
A critical failure means loss of 1d+! HT. A failed roll means
loss of 1 HT. A success lets yoo regain 1 HT. Three consecutive
regular successes, or a critical success, means the disease is
shaken off. HT is recovered normally, but any disadvantages
gained are permanent.

Trearment: Antibiotics have their normal effect, and
Panimmunity will also provide a bonus. Neural and vision dam-
age may be fixed by TLB+ fetal tissue and eye transplants, but
the process reghires major fransplant operations, and will cost at
least $2,000 per point of disadvantage that is 10 be repaired.

Anti-Material Bacteria

Halfway between killer germs and exotic indus-
trial bacteria, these are microorganisms designed to
attack nonliving things rather than animals or plants.
Some types that are already under development {mak-
ing then TL8) include:

Explosive-Eating Bacreria: Usually targeted at a
specific chemical explosive; e.g.., TNT, RDX, Plastex-
B, et cetera. These will knock out explosive warheads
and chemical propeilants.

Petroleum-Eating Bacteria: Basced on bacteria
used to clean up il spills, these are designed to eat
hydrocarhon-based lubricants and fuels such as gaso-
line, diesel and jet fuel.

Rubber-Eating Bacteria: These could destroy
tires, fuel Hnes, valves, boots, et cetera, disabling vul-
nerable equipment,
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Other Types: At TLS+, more exotic types of bacteria (or
nanomachines that work like bacteria) may become available
that can rapidly degrade plastics, various biotech materials and
even silicon chips. However, bacteria won't have much chance
against metal, stone or most advanced composites and ceramics.
Other types of microbes may also be used.

If equipment or supplies that are vulnerable to a particular
anti-material bacteria are in an area that is contaminated, or
come into contact with infected material, check for infection.
Use the Contagion rules (p. B133) us guidelines to see if the
bacteria infect particular material. Ignore modifiers for eating
flesh, but “intimate contact” would be direct physical contact
with contaminated material — e.g., topping off an uninfected fuel
tank with contaminated gasoline, or spraying the bacteria direct-
Iy into a mechanism. Instead of rolling against HT, use the
TL+2 of the material the bacteria attacks, or its container,
whichever is higher.

Generally, infected material will show initiul signs of rot or
contamination after 24 hours and become vseless (eaten away,
turned to goo, et cetera) within 48 hours. During this time, the
bacteria can infect other material it contacts. A roll against NBC
Warfare skill (p. CI151; biological sensors like bioscanners give
bonuses) can detect contamination early enough to treat it (using
disinfectant sprays, et cetera). A fully-zirtight container or seal
will protect against anti-material bacteria. In the case of sealed
vehicles or bases, GMs can require occasional rolls vs. NBC
Warfare skill, with a failure or indicating that some sort of mis-
take was made (e.g., a seal left open), which will allow a chance
of contamination. Of course, saboteurs can always open up
machinery and actuaily spray the bacteria into it directly!

In general, anti-material bacteria are devastating against
unprepared targets (especially at TL7 or less) but will be of lim-
ited use against targets equipped with countermeasures, such as
uitra-tech military forces. See also Cleanup (p. 127).

Purchasing Microorganisms

Natural bacterial or viral cultures (for existing germs) might
be available on the black or open market. The open-market price
for legitimate science labs is in the $100-51,000 range. Only a
few doses of any disease will be sold, since after the sale, it is
relatively easy for anyone with a genetics lab to culture the dis-
ease extremely cheaply. For this reason, gengineered microor-
ganisms with commercial or military value will often have
sticker prices up to a thousand times higher, in order that some
profit can be realized.

Lethal bioagents arc usually LC -1 to 2, and black-market
prices may be a hundred times higher per dose. If a preduction
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line is sct up, prices may drop to about $10/dose. A pathogen
whose purpose 1s relatively benign (e.g., one intended to get rid
of a certain breed of dangerous animal or to kill off insect pests)
may be LC 4 and available on the open market,

Any system for delivering drugs (hypos, needler rounds, et
cetera) can carry biological weapons. A HT-4 roll is required to
avoid contagion if injected or shot. Depending on the disease
vector, bioweapons may also be delivered by insects (see p. 95}
or other animal carriers. Bactertal spores or virus particles can
be loaded into a chemical round such as a gas grenade or bomb
and detonated to create a plague-ridden area, or put into ventila-
tion systems, sprinkled on artifacts in tombs and so o, Usually,
the number of doses to contaminate & given area of effect is R x
(R-1)/3, where R is the desired radius in hexes.

Uesigning Gengineered Microorganisms

These use a simpler version of the systemn for gengineering
huwmans. See Designing Plants, Microorganisms and Insects {p.
97).

Flgv ting Disease

hat sclenw produces, it can also cure —~ sometimes, In
addition to chemical treatments, bioengineering has produced
several methods of dealing with disease,

Uaccines (Iate TLD)

A vaccine is a suspension of dead or weakened disease-
cansing viral particles or bacteria. Injecting a vaccine (“inocu-
lating™) tricks the subject’s immune system into producing
defenses ready to fight off the real disease, should it appear.

The concept originated with Edward Jenner at the end of
the 18th century and was developed by Louis Pasteur in the
19th, but only in the 20th century did vaccines become relatively
cheap (prices average $20/shot, but can be as little as pennies
per shot}. Programs of mass-innoeculation are responsible for the
virtual extinction of several diseases, including smallpox. They
have also spread a few diseases, when innoculations were per-
formed with unsterilized needles.

With few exceptions (notably rabies), innoculation is only
effective on someone who has not vet caught that disease. In
game terms, a vaccine gives somcone “Immunity to Disease”
against one particular strain of pathogen — but as viruses are
constantly mutating, new vaccines may need to be created (use
the New Invenrion rules, p. B186).

Making a vaccine is tricky: H it is too weak, it won’t pro-
vide immunity, while if it is not weakened enough, it may infect




the patient. This is especially important when dealing with very
lethal diseases! One solution is geneticafly engineered vaccines
(late TL7). These arc made by splicing genes for a virus® outer
protein coat (which 1s what the immune system recognizes} into
bacteria. These are then cloned, and the harvested proteins used
to make & vaccine. With no “real” virus panicles, the vaceine is
both strong and safc.

Antibictics (TL6)

Antibiotics are substances derived from microorganisms,
originally mold. While nen-toxic to humans {(except for u few
people who are allergic to them). they kill other microbes, hali-
ing infection. Antibiotics are effective against bacteria and fun-
gus infections, but are ineffective against viruses and some para-
sites {e.g., malaria). The first antibiotic was penicillin, discov-
ered by Sir Alexander Fleming in 1929 and mass produced dur-
ing World War IL

A typical antibiotic is effective against only one type of
bacteria or fungus infection, It gives +4 to HT rolls when rolling
to shake off whatever strain it was designed to fight, and +3 vs,
closcly-related strains. Broad-spectrum antibiotics are also
available, and provide a +2 HT bonus against most terrestrial
bacteria and fungus infections and +(1d-3) {minimum &)
vs. newly-encountered germs {record that honus). A
typical price for a course of antibiotics is $10 (halved at
TLR&Y, though types targeted sgainst rare diseases may
be morc costly, in very short supply or still under devel-
opment.

At TL10, the wonder drug Genericillin (p. UT99)
becomes availuble. A single dose costs $100, and gives
+4 to HT zgainst most Terran discases and +{1d-1) 1o
HT against newly-encountered germs {again, record that
bonus). These bonuscs apply for the duration of the dis-
ease; there is no ongoing “course” of treatments.

Antibiotics were the wonder drugs of the mid-20th
century, allowing doctors to treat diseases rather than
just relieving symptoms. However, we now know that
they are not a panacea. Under evolutionary pressure
from antibiotics, many strains of bacteria that were vul-
nerable to them were killed off, while new strains have
arisen {or mutated) that are far more resistant. In turn,
pharmaceutical laboratories have subjected antibiotics
to processes designed te alter and change them, in a
constant struggle to produce superior disease-fighting
weapons. GMs should decide if a particular disease is antibiotic-
resistant; if 5o, antibiotics will provide half or no bonus (GM’s
option).

Enzyme-Blocking Medical Orugs (Late TL7)

Genginecred enzyme production and gene cloning allow the
design of specialized drugs that work by blocking specific vital
enzymes that a particular virus or bacteria needs to replicate.
The key to successful enzyme-blocker design is to find an
enzyme that is vital to the targel virus or bacteriz but which is
not used by human metabotism. In a few cases, this may prove
difficult. If so, the enzyme blockers may have some side effects
— typically, each daily dose will also require a HT roll to avoid
taking one point of damage, whether the enzyme-blocker suc-
ceeds or fails. Some enzyme blockers used to combat AIDS
have this problem.

Enzyme blockers may either be targeted against a single
species of virus or bacteria {e.g., influenza) or be broad-spec-
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trum versions, designed to affect numerous common bacteria,
Unlike a vaccine, a specific enzyme blocker is generally effec-
tive against mutant strains; a mutation 1s rarely drastic enough
10 alter the fundamental enzymes that a particular virus or bacte-
ria uses.

A specific enzyme blocker, affecting only one microbe,
gives a +8 to HT rolls to resist that particular illness; broad-
spectrum agents give a +4, The effect is similar to that of an
antibiotic, but is effective against viruses or parasites; HT
bonuses are cumulative with antibiotics.

A typical course of enzyme-blocking drugs costs about
$100 at TL7, $20 at TLS, $10 at TLY or §5 at TL10+. Some
{such as those used to treat AIDS) are far more expeasive, cost-
ing this much per dav.

Gengineered Plants

Biily Falkenburg stood by the fence post, his dog Ruff
beside him. The fields of transgenic cotton stretched for acres, a
brilliant orange cloud as far as the eye could see.

“Dad's farm’s so dull,” Billy muttered. “Good thing sum-
mer's almost over. I can’t wait to get back to vrbit.”

“Me, 100, Ruff growled.

Genetic engineering is poised to exert a revolutionary
transformation on Earth’s agriculture — in fact. it has already
begur to do so. A variety of factors are lending impetus to
these changes. Rapid population growth means we need to
grow more food, which means either higher yields or finding
ways 10 grow things in barren areas, Continuing environmental
degradation means we need crops that can grow in areas where
soil or water resources are depleted — or crops that don’t
deplete soil.

Some of the possible developments in gengineered piants
are described befow. No costs have beea given, but as a general
rule, the start-up costs for a genemod strain are several times
higher than for ordinary seeds, but eventual yields will be much
greater. In a commercial scnse, this may favor corporate agribiz
and rich-nation farmers, who can afford the latest gengineered
crops and thus have a competitive advantage. On the other hand.
if gengineering technology becomes widespread (likely at
TLS+), even poor regions coutd make their own bioengineered
crops.




Plant Cloning

Plants are exceedingly easy to clone com-
pared to animals. From a biotech perspective, this
means that if 4 single plant has been shown to be
discase-frec or unusually fertile, it can be rapidly
cloned, making thousands of identical copiey
without the genetic variation introduced by stmply
using the seeds of that plant. A risk of doing this
sort of thing to excess, though, is the reduction of
overall genetic diversity, which might make a
specics more vulnerable to pests or disease.

Growth Times

The growth times listed for plants generally
assume normal agricultural practices. If forced-
growth tanks (p. 19) large enough to contain an
aduit plant of the desired size are used, the time
required witl drop to a flat 6 weeks.

Designing Gengineered Plants

These use a simpler version of the system for
gengineering humans. See Designing Plants,
Microorganisms and Insects {p. 97).

Aduentures with Seeds

While genemod crops aren’t as exciting as
killer viruses or modified animals, they could eas-
ily figure into an adventure plot. A new specics or
strain of plant, or samples from an especially
healthy or fertile plant that is destined for cloning,
might be the target of industrial espionage or ceo-
sabotage, since it could be worth megabucks to an
agribiz corporation . . . or be a matter of life or
death for a famine-threatened region or struggling
colony world. For an interesting take on this, the
classic Star Trek episode The Trouble With
Tribbles is well worth viewing.

Plant Modifications (Late TL/)

In the past, farmers and scientists have used
eugenic procedures to produce crops with higher
yields or faster growth rates. Gengineering will
speed up these improvements, but it can also offer
more exotic biomods. A aumber of these are list-
ed below. These can be combined; e.g., plant-
cloning of especially healthy, climate-adaptive,
nif heefapples.

Disease-Resistant Plants (Late TL7)

Gengineers have already succeceded at iniro-
ducing genes into several crop plants to make
them tolerant of germs and fungi. At TL7-8 these
are usually diseasc-specific, aimed at resisting
common scourges. Broad-spectrum disease resis-
rance (TLY) and disease immunity {TL10) may
also be possible, allowing crops to be protected
against unknown threats or even gengineered
bioweapons.

Industrial Plants (Late TL7)

Researchers have already spliced bacteria
that produce normally-expensive biodegradable
plastic into fast-growing plants; with “plas-
plants,” it should be possible to harvest such
envircnmentally-friendly plastics at a small frac-
tion of their usual cost. In & similar vein, vilseed
crops {like soy beans and rapeseed) are being
genginecred to produce oils that can be used to
make environmentally-friendly lubricants and
detergents. At TL8+, there are numerous possi-
bilities. How about two-year-growth, barkless
trees for the wood and paper industry, or long-
fiber, seedless cotton with the dye already gengi-
neered in?

Market-Friendly Grops (Late TL7)

Food plants may be redesigned with the
supermarket shelf in mind. Short-term possibili-
ties include designer flavors, longer shelf life for
fruit (adding genes designed to block enzymes
that cuuse over-rapid ripening), tougher skin (to
reduce bruising and allow mechanical picking),
and antioxidants that would keep apples from
going brown when exposed to air, At TL8+,
shape may be modificd: How about square fruit
or vegetabtes, for easier packing?

Pest-Resistant Plants (Late TL7)

Insccts lay waste to biltions of dollars worth
of crops every year, or force the use of expensive
(and sometimes environmentally-damaging)
chemical pesticides. By splicing in genes from a
bacterta or virus that makes a particular insect
sick (but which has no effect on other species),
plants can have their own, built-in insecticides,
targeted against their natural enemies. This has
already been done with some tomato, cetton and
potato plants, making them resistant to particular
kind of caterpitiar.

Pharm Plants (Late TL/)

Like bacteria, transgenic plants can be
gengineered to yicld medically-useful proteins
{usually, a certain amount of processing is
required). Already, trials are underway with
plants designed to produce serum for treating
burn victims. At TL8+, plants may produce
designer proteins that can be used to manufac-
ture various “wonder drugs.”

Orought-Resistant Crops (1L8)

Vast tracts of land are presently useless for
agriculture due to insufficient water or high
salinity. Disputes over the diversion of rivers for
trrigation purposes may lead to war in water-
poor regions, such as the Middle East. One solu-
tion may be 1o make the deserts bloom without
extra irrigation. The osm genes (which regulate
osmasis, the loss or gain of water in plant cells}
may be tinkered with, based on what is known of

93 |



species that survive in harsh climates. The result
may be strains of “drought-resistant” crops, or
crops which are adapted to a particufar type of
harsh climate.

Other Climate Adaptations: Frost tolerance is
already being engineered into crops. Tolerance of
more water (swamp cactus, anyone?) is another
possibility. Metabolic modifications could also
enable plants to cope with too little or too much
sunlight or carbon dioxide. This may be vital if
cnvironmental catastrophe looms.

Nutricrops (TL0)

Plants may be genetically altered so that their
stored proteins (in cereal seeds or fruits) have
more of the essential amino acids that humans and
domesticated animals require. This would mean
that fewer “nutritional additives” would need to
be added to animal feed, or to foods that are pack-
aged for human consumption, reducing agribiz
costs.

Exotic Flowers and Lawns (TL8/9)

Flowers, lawn grass, shrubs, house plants or
palm trees may be gengineered with exotic aro-
mas {apricot blossoms), colors (electric-blue
roses) or even shapes. Some may have biolumnti-
nescent geres {from fireflies} spliced into them.
The market for exotic flowers may be huge!

Nif Plants (TL8/9)

Cells require nitrogen to build proteins. While animals get
nitrogen by eating things, plants extract it from “fixed” nitrogen
{ammonia and nitrates) in soil. A major limit on crop vields is
infertile soil that lacks nitrogen. Fertilizers work by adding
nitrogen to soil, but they are expensive, and many are dependent
on (potentiaily limited) oil supplies.

Some microbes can extract nitrogen gas from the air and
create molecules of ammonia, nitrates or other compounds, thus
fentilizing the soil. These microbes have evolved 1o live on the
roots of some plants (tegumes), but not other species, such as
rice or wheat, This 1s why planting legumes helps restore deplet-
ed soil, a technique farmers have known for centuries. TL8
gengineers may be able to develop bacteria that can colonize the
roots of non-legume species, or vice versa. A more elegant
application (TL9) would be to insert nitrogen-fixing (“nif™}
genes into crop plants themsetves!

Chimera Plants (TL9)

After crop yields arc itmproved, further transgenic gene
splicing and a quest for fad food may lead to exotie, cross-
species genemod ptants, like bananawheat or even beefapples,
with unvsual flavors or appearances. Another possibility is total-
ly synthetic species. or terrestrial/alien crop genesplices that
taste like nothing on Earth.

Manna (TLI0)

Very sophisticated gengineering may pro-
duce a single food crop that can fulfill aif human
nutritional needs! This would be a boon for any
overpopulated planet, since cultivating one crop is
easier than many, Of course, even if gengineered
10 taste good, eating the same thing may get bor-
ing after awhile, At TL11+, food crops become
less important. as nanotech “protein factories” can
synthesize foed from basic chemical compounds.

Residential Trees (TL9)

Trees could be gengineered to rapidly grow u
huge, thick trunk, with room for hollow spaces
inside it and complex, modified roots capable of
carrying water for use by the occupants.
Gengineered sceds to grow a house-sized tree
might cost $5,000, with the tree being ready within
two years, Remodeling and decorating the interior
{probably installing “cybernetic” plumbing and
heating) would an extra $15,000, but even without
this, the tree would be useful as a survival sheiter.
Of course, real estate to grow the tree on 1s extra!
In a similar vein, “shelter seeds™ which vield giant
gourds in mere weeks may be available,

Plants a5 Bioweapons
(TL varies, usually TL9+)

Plants and fungt may be engineered for offensive or defen-
sive purposes, perhaps equipped with poisonous thorns or toxic
pollen or spores. One example is given below:

Bland Roses (TL9) are transgenic roses gengineered with
poison sacs and more — and tougher — thorns than usual.
Someone pushing through a hex of blood roses will take td-2
cutting damage. If any damage penetrates DR, a HT roll is
required. Failure means taking 3d damage after 10 minutes. The
roses retain their poison after heing cut (losing one die per day).
Someone handling them should make a DX+I roll to avoid
being jabbed (due to the increased number of thorns). A single,
cut blood rose costs $30; seeds are $100 each.

Other Biotech Foodstufts (TL7)

Besides traditional crops, biotech can produce many cheap
alternatives:

Algae (TL7) is easily cultured in natural or artificial ponds
or lakes. and requires only very simple chemicals, as it gets
most of its energy from sunlight. Genemod algae could produce
yields several times greater than wheat at very low costs, and be
easily harvested and flavored.

Mycaprotein (TL7} is a high-protein, high-fiber “synthetic
food"” manufuctured by the ton from mold cultures. Much cheaper




than meat, but just as autritious, mycoprolein can be grown using
simple starches, or even nutrients derived from the waste products
of pulp and paper, cheese-making and other industries. Raw
mycoprotein is safe 10 eat but utterly bland, but it can be modified
to lock and taste like a variety of foodstuffs, such as meat or fish.

High preduction start-up costs and consumer resistance in
favor of “real food™ have limited algae’s and mycoprotein’s
acceptance as human staples, but both are in use as animal feed
and food additives. If future overpopulation makes raising cere-
als, fish or animals too expensive, they may take over, forming a
staple diet 1o feed the bungry masses. Mycoprotein may also be
a good choice for spacecraft "food vats.”

Fausflesh Uats (TL9)

, right out of the 20th century™: live pigs and chickens-
staughtered and packed by modified agribots for the »
k-market meat trade. “T thonght I’d seen everything in ..

_ y 10 years on the force,” said OPP officer Bill Mackenzie, ,; ;
*But this really tarns your stomach, eh?” Police made six ..
pryests.
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The carnivore equivalent of hydroponics, fauxfiesh may
someday make eating meat illegal, or at least unfashionabte . . .

Fauxflesh uses the same technology vsed to grow artificial
humans organs and tissues, Gengineered celis
made from livestock tissue are cultured in growth
tanks, where they are artificially supplicd with
nutrients. The result is a continuously-growing
“biomass” of lean meat tissue that is periodically
harvested whenever food is required, or when it
gets too big for its vat.

At TL9 and up, spacecraft and colonies that
possess full life support can be assumed to have
fauxflesh vats, providing meat even if the ship or
station is too small to carry actual livestock, A
small ship (e.g., one with life support for less
than a hundred people} may only have room for a
single variety of {auxflesh (“Beef again? I'd kill
for lamb!™) Larger vessels may have different
vats growing vartous kinds of animal cells.

Onrce fauxflesh becomes available, animal
rights groups may be able to convince the general
public (and thus governments) to ban animal
slaughter as cruel, unusual and unnecessary —
despite the difference in cost. Of course, the farm
lobby may protest — but what if someone gengi-
neers intelligence into a pig ot cow, and has it
serve as a spokesbeing? H fauxflesh does become
the rule, there may even be an illegal trade in
manufacturing and smuggling “real meat,” just as
there is in ivory or whale products today.
Shutting down (or running) such an operation
could be an interesting cyberpunk adventure.

. F t . o ':"'!.‘.
_ " NAPANEE (AP) - Acting on an anonymous tip, Ontario
povincial Police raided a factory building on the outskirts of ;
spanee. They found what one officer called a “disgusting ™ g

Gengineered Insects

An insect can be altered und conditioned to transform it into
a useful tool, or even a form of organic robot. All references to
“insects” below also refer to other smail arthropods, like spiders.

Designing Gengineered Insects

These use a simpler version of the system for gengineering
humans. See Designing Plants, Microorganisms and Insects (p.
97).

Insect Bioweapons

Insect bioweuapons are usually stored as vials of eggs and
released into still water; in a few hours, days or weeks, they will
hatch into tens of thousands of insects.

An area might be seeded with biting insects, such as horse-
flies or blackflies. Multiple bites cause pain (-1 on DX and 1
until treated) and prevent anyone from getting any sleep (result-
ing in fatigue),

Other insect bioweapons might be given more subtle tar-
gets. While sending genemod moths with a programmed desire
to eat the enemy’s uniforms is probably more an cxercise in
whimsy than anything else, a plague of unseasonat pests that eat
crops or get into stored grain is no laughing matter, especially if
they’ve been altered to resist the usual pesticides,

For greater lethality, insect pests could be infected to carry
specific genemod plagues dangerous to humans or other ani-
mals. Often, bloodsucking, winged insects are
chosen, such as mosquitos {which can already
carry several diseases). In game terms, anyone
traveling through an area infested with plague-
carrying insects is treated as being in a “plague-
ridden" area (p. B133) or area with “special
infection” (p. B134) if they lack appropriate
repellent, insect-resistant clothing or force fields,

Genetic modification can he used to make an
insect bioweapon much more useful. The insects
could be designed so that they will not attack if
they detect certain chemical cues — which are
often odors below the human olfactory threshold.
That way, you can protect your own peoplc with
a specialized form of repellent.

For even greater precision, inscct weapons
cotld be programmed to home in on a specific
chemical cue and only attack targets that give it
off. This is casy if the enemy are another species,
but if {for instance) the enemy uses a particular
food, lubricant or laundry detergent and none of
the local civilians or your own people do, then
you can gengineer your insects to go after them
and leave everyone else alone. For the enemy to
discover what was happening, they would have
to first trace any plague to the insects, dissect the
insect to understund what molecules it is reacting
to, then correlale this with the odors of all their
equipment and supplies. Even with chemsniffers
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and computer analysis, this could take
weeks. A more trial-and-error approach
wotld be to leave out certain supplies to see
if the insects are attracted to them in the
absence of humans.

Another modification that could make
insect weapons nustier is to redesign them to
be resistant to certain common types of
insect repellent, or to have pan-specific poi-
son resistance. A pesticide that kills any
insect can of course be engineered, but this
may fatally damage the ecosystem (killing
beneficial insects or plants) and have toxic
short- or long-term effects on human health
as well,

If the technology exists, the best way to
deal with genemod insects may be microbot
swarms, target-seeking viruses {thosc that
kill insects are “baculoviruses”™) or nanc-
machines (see p. RO69 for an example).

For more insect weapons, see the next
section.

Insect Agents (TLI)

An insect agent is an insect or arachnid
— such as a mosquito, ant or spider — geneti-
cally altered and implanted with biochips to
make it an effective covert-operations
device. Insect agents are useful for spying,
sabotage and assassination.

The insect’s genes are tinkered with to
make it vastly more intelligent within a lim-
ited sphere. While it is IQ 1. it can perform
& specific, preprogrammed mission as if it
were 1Q 6. The engineering also includes a
biotogical clock, which allows the insect to
be programmed to perform actions (such as
returning to its owner) at specific times.
Further modifications permit it to receive
and transmit signals, usually via tiny
infrared “pits” or modified pheromones. An
insect agent does not have cybernetic
implants — in fact, that is its main advan-
tage: as a totally organic construct, it
doesn’t show up on sensors that detect
power sources or metal.

Insect agents are controlled by insect
directors {see below), which provide a limit-
ed ability to communicate with them. They
can be given very simple orders. provided
these are unambiguous and within the capa-
bilities of a trained, IQ & animal. However,
the insect can’t be programmed with more
than one mission at a time. In general, an
insect can be programmed to travel to a
landmark or search for a target object it is
capable of recogniziag. If it finds a target.
the insect can then follow it, mark it with
pheromones, bite it, deposit a payload upen
it or, if the target is tiny enough for the
insect to carry, retrieve it.

A major limitation of insect agents 15 their
limited ability to recognize things. In general, an
insect will recognize its owner and can be pro-
grammed {o recognize up to two other thingy
during a missicn; for instance, a target building
it is to fly to and a person or object it is to find
within that building. An insect director can trans-
mit images of specific way stations and targets to
the insect along with nission instructions,

Insect agents have an extremely limited
ability to communicate with their owners. They
can basically give yes-or-no answers to very
simple, mission-related gucstions such as, “Did
you complete your mission?” If in contact with
the insect director, they can also upload limited
sensory perceptions related to their mission,
such as sensory “snapshots” of the seconds
before, during and after the objective is reached,
along with a general impression of the route
taken to the target. These can be experienced
directly by anyone accessing the insect director
software via neural iaterface, and will bhe
extremely disorienting — with strange insect-eye
views and olfactory cues - but perhaps useful
{(make an [Q-4 roll to get blurred sensory
impressions from it; robots add +4).
Alternatively, the computer software can try to
overlay it on a map and thus find out where the
insect has been.

Insect Oirector (TLI)

This is a small peripheral, usually attached
10 a portable computer or built into a rebot or
suit. Using specialized software (see below), the
user can key in or speak simple commands,
which are translated into infrared, audio or
chemical signals that can be understeod by the
gene-altered sensory and nervous systems of an
insect agent. The director can also receive
chemical, audio or infrared reperts from the
insect agent, which it will transiate for the oper-
ator. The communicator has a range of oniy 1
yard, and works best if the insect is actually sit-
ting on it.

Programming an insect agent with a mis-
ston normally takes about 5 minutes, The GM
can make a secret Computer Programming or
Electronics Operation (Security) skill roll to see
if this was done properly, with penalties if the
instructions seem confusing. Failure means the
insect does not do quite what the user intended
(GM’s option). Critical failure means the pro-
gram causes the insect to do something totally
different from what the user wanted, or causes it
to behave in a seif-destructive fashion, resulting
i its loss or capture.

To work, an insect director must be
plugged intc a computer running an “insect
translation”™ program {Complexity 4, $4,000). A
separate program is required for each brand of
insect agent. The director itself is $2,000, 0.25
Ibs. {computer not included),




Eramples of Insect Agents
omart Mosquito (TL10)

Amongst the most common insects 1o be modified are
female (bloodsucking) mosquitos. A mosquito’s ability to fly,
its small size, its excellent sense of smcll and, most of all, its
ability to be modified to deliver chemicals ino the blood make
it a highly useful organic platform for covert operations,

A smart mosquito has the usual mental and physical modifi-
cations common to inscct agents. 1t also has o pheromone gland
that allows it to mark objects with a distinctive scent so that it
can find them later. It will always mark its owner.

The insect can fly at about 20 mph. It has an cfiective
Tracking skill of 10, which can he used 10 find objects or people
it has been programmed to recognize. It can be programmed to
scent-mark an object it has found. Provided that target is not
behind a scaled barrier or more than a mile or so distant, this
gives the mosquita +3 on any Tracking rolls 1o find 1t later on.

The mosquite can be programmed to perform one of several
tasks if it finds its target:

Pavload: The mosquito cannot carry anything heavier than
a few grains of sand, but sometimes that can be enough! Useful
payloads that it can be programmed to pick up or deposit
include tiny, pinhead-sized listening devices and messages that
are coded as micredots (1 each). These can also be deposited
on someong and scent-marked for later retricval.

Sampier: The mosquito can draw biood from a subject and
retain it without consuming it for up w six hours. This can pro-
vide a blood sample for analysis.

Targer Marking: Mark the object with a pheromone marker.
This can be combined with any other task.

Vector Attack: The inscct can carry and transmit a dose of a
germ-warfare agent or proteus virus (designed not to affect the
mosquito). It may alse carry a drug or poison, but as it can only
carry a small dose, HT rolls to resist are at +4. Delivery is by
biting. This won’t penclrate armor, bul many people won’t cven
notice a mosquito bite (1Q-2 roll to do so).

If someone is being stalked by a smart mosguito, he should
get an 1Q-3 roll to netice it (Acute Hearing or Vision helps, as
docs Alertness). A mosquito-sized insect 1s -12 to hit due (o its
small size, but any hit will kill it. If the character has a fly swat-
ter or area-clTect attack, like bug spray or a flamer, there is only
a -2 penalty to hit.

A smart mosquito has a lifespan of only two months. This
can be extended by keeping it in suspended animation when not
in use. A smart mosquito costs 58,000; it can be carried in a
malchhox-sized carrying case. gy that are capable of extend-
ing the smart mosquito’s life span by one month per dose cost
$100 per dose. They are effective on a roll of 15 or less; roll
cach month. Sruart mosquitos are LC 3.

omart Bug (TL10)

A smarl ant or small spider uses the same rules as a smart
mosguito, except that it is limited to moving on the ground at
Move 2, cannot act as a blood sampler, has Tracking-7, and can
carry a little more (gives only +2 to resist any drug or poisen).
While it can’t fly, it can walk up walls. Its other advantage is
that it's harder to notice, as it's ettectively silent; an 1Q-4 roll is
required to spot an ant or spider sneaking up on you. On the
other hand, it’s easy to kill — just step on it

Smart ants or spiders are slightly easier to construct than
mosgyuitos, and cost $3,000. They can also be equipped with two
additional biological modifications:

Hardened Mandibles (TL10): This allows the bug to per-
form sabotage, eventually chewing tiny holes in ducts, slicing
wires or biting for 1 point of damage per minute. Add $1,000.

Vacuum Adaptation (TL11); The insect’s body has been
surgically adapted to survive for a short time (up to an hour) in
space, or other high- or low-pressure cnvironments. Add
$10,000.

Other Insect Agents

House flies, moths, cockroaches, dragonflics — all might
have their own uses. The GM is encouraged to come up with
other types of insect agents for specific applications.

Designing Plants,
Microurganisms and Insects

New types of plants, microorganisms or insects. for both
peaceful purposes and warfare, can be created using either the
New Inventions rules on p. B186 or the expanded version on pp.
CI121-127. Use Genetics (Genelic Engineering)-15. Gengineers
should base the design on an existing organism, splicing addi-
tional genes into it W produce the desired effect.

Plants, insects and bacteria are usually casier to customize
than viruses: apply an extra -2 on all rolls to gengineer viruses.
Other suggested modifiers: +1 to +5 for minor variations on an
existing organism; +2 to copy a gengineered design if you know
it exists and have a description but not a model; -5 if trying
something new (up to one TL higher may be pussible) or com-
plex. The GM may wish to apply an additional moditier of -(TL-
6) per extra modification made to the original organism, where
*“TL” is the minimum TL required for that particular modifica-
tion.

To make the “conception” roll, the gengineer requires a
Complexity 3+ computer that is running the appropniate gengi-
neering software,
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To make the “working model™ roll, a genet-
ics lab (p. 213 and appropriate cultures (or a way
of synthesizing them) are needed. Apply modi-
fiers for lab quality; this counts as a “major”
task. If creating or modifying a discase, the GM
should determine disease statistics using the
guidelines given under Germ Warfure (p. 87),
Add +1 to the working model roll for every
assistant with either Genetics (Genetic
Engincering) or Biochemistry skill 20+, maxi-
mum four assistunts.

A criticul failure on the conception roll gen-
erally means that the organism will either do
something it wasn’t supposed to (for instance, a
germ may infect a broader or narrower range of
targets than was originally intended) or is totally
non-viable. A critical failure on the working
modet roll could mean the accidental release of a
dangerous organism; how dangerous will depend
on what was being designed (but see Lab
Biohazard Precautions, p. 21). Even if the
intended result was non-lethal. there is a slim
chance it may mutate to do something it wasn™t
supposed to - this is up to the GM.

Once a working model has been construct-
ed, it can be cultured in vats and mass produced
if a bacteria, or grown from seeds if a plant.
Insects may be cloned or hatched normally.

If hiring a scientist 10 produce work, use the
usual rules for hiring and salaries — see the Job
Table, p. 133.

Engineered Animals

gher animals — such as fish, dogs or cows — can be bio-
engineered, often by adding genes from other species. Just like
humans, animals can be modified nsing germline gengineering
or through a biomod operation. The former has the potential to
create a race of modified animals (if a breeding pair is medi-
fied). The latter only modifies a single individual, but can
usually be performed at an earlier TL.
So why would somcone want to gengineer animals? Some
possible ohjectives are described below.

Companions and Working Beasts

Pet owners already enjoy exotic breeds. If laws dor't get in
the way, we may see dogs with pink fur or strange hybrids like a
cat/rabbit. Even if they are illegal, there may still be a black
market for radically-altered pets. While socicty may frown on
giving a cat rabbit ears and a semi-intelligent brain for no partic-
ular reason, genemaods designed to enhance the intelligence of
working beasts like sheepdogs, police dogs or horses may be
acceptable, At high TLs or in cyberpunk worlds, customized
“super pets” could be created by finding a freelance genchacker
and having him make a pet to order,

Some societies may cven permit the design of “guard-
beasts™ or “warbeasts” with enhanced combat abilities, derived

from deadly animals, These might also be used
in ecological warfare. Most such beasts are LC
2-3; those that can breed rapidly might be LC
0-1.

Hardy and Pantropic Animals

Fust like plants, animals can be gengi-
neered for improved disease-resistance or to
survive changing climates (perhaps brought on
by eco-disasters), More exotically, they might
be made to smell or 1aste bad to pests or preda-
tors, designed to survive on other planets by
splicing in genes so that they can digest alien
plants or animals, or modified to survive in
unusuaily harsh climates. For example, “Mars
Goats™ designed for a partiatly-terraformed red
planet may possess hyper-evolved lungs, inter-
nal water storage capacity and thick fur.

High-Yield Farm Rnimals

By modifying genes that control growth
hormone or fat production, animals can be
designed with leaner meat, improved milk, egg
or wool production, and other commercially-
desirable genemods. Splicing in genes from
related species (e.g., putling cow genes in pigs)
may also produce larger — or different-tasting!
—species. An advantage over post-natat growth
hormone treatments is that the animal’s
descendants will inherit these traits. reducing
long-term costs.

One oft-suggested modification would be
to give the super-efficient ruminant digestive
system found in cows and goats (which uses symbiotic bacteria
and a modified intestine to aid digestion) to animals such as
pigs. This would aliow them to forage, which would reduce the
cost of feeding them,

Pharm Animals

Animals can be turned into living pharmaceutical factories
by adding genes that code for commercially-useful proteins, or
splicing in genes from humans, other animals, bacteria or plants,
The advantage of using animals rather than bacteria is twofold.
First, more kinds of proteins can be created. since animais have
more than one cell to work with. Second, animals do not reguire
the fermentation vats and downstream processing that bacteria
need.

Daomestic milk animals like goats or cows might be modi-
fied so that their milk contains “natural” additives. This process
is underway in 1997. For instance, transgenic cows have been
grown with genes for lactoferrin, & compound used in hunan
baby formula; this minimizes the need for further processing
and reduces production expenscs. Pigs have already heen grown
with human hemoglobin in their blood se they can be bled for
human blood substitute. Other animais are being designed to
produce germ vaccines,




AR AR LR

At TL8+, more exetic “pharm animals™ are possible,
including ones whose organs can be harvested for use by
humans, or whose secretions and bedily fluids {such as milk,
blood or uring) or products {such as checse or meat) containg
chemicals or even “wonder drugs” of the sort described in
GURPS Cyberpunk, Space and Ultra-Tech. A pharm animal
could be a highly complex “bio-reactor™ if its own genetics were
modified and its gut also played host to a variety of gengineered
bacteria. While the gengineering required i1s high tech, it would
produce drugs and chemicals in a very low-tech fashion, making
pharm animals very suitable for developing nations or cotony
worlds.

Besides their obvious commerciat and medical uses, pharm
amimals could also manufacture illegal chemicals, such as recre-
ational drugs, poisons or even explosives, By modifying a ven-
omous creature into a pharm animal, it might be possible to dis-
pense drugs in combat as well as manufacture them.

Reproductive Modifications

Animals may be gengincered for improved fecundity (giving
birth to larger litters, for exumple), an altered sex ratio (usuatly,
more females to males is desirable), et cetera. Use the TLs given
under Sexual and Reproductive Modifications {p. 47). Reduce
the TL requirad by 1 when dealing with common lab animals -
work on animal reproductive gengineering is well on its way,
and will precede similar work on humans.

Near-Sentient and Sentient Animals

Animals can be bicengincered in order to
turn nen-sentient or pre-sentient animat stock into
intelligent species. GURPS Uplift (pp. U60-77)
details slow-and-sure “uplift” procedures aimed
at producing stable races; in David Brin's uni-
verse, taking two or three hundred years to
cvolve a specics loward sentience is unseemly
haste! This book presents a more “cyberpunk™
approach to engincered evolution, where species
modifications take years, not centuries.

Possible motives for creating a near-seatient
or sentient animal include:

Ethical Dury: Some societies or individuals
may feel that it is their dury to uplift near-seatient
animals.

Scientific Curiosity: The project is an experi-
ment. A single evolved critter may be created, or
the experiment may proceed to see what kind of
socicty a race of enhanced animats would pro-
duce, either in isolation or in partnership with
man. If contact with aliens is expected, we might
learn a ot by making our own aliens.

Subject Race: The goal may be to produce
smarter domestic animals, either for a specific
purpose {e.g., as compamons or soldiers) or as a
general servitor underclass.

Animals with enhanced 1ntelligence can be
classed as either near-sentient ot sentient.

A sentient animal is fully intelligent; it doesn’t have the
Presentient disadvantage (p. C1103) and is at least IQ 8. it may
be a full citizen, 4 slave, or somewhere in between {e.g., a ward
of the state or a sccond-class citizen). It's certainly intelligent
enough to resent being treated as anything less than human . . .

A near-sentieat animal is either Presentient, has 1Q 7 or
less, or both. This puts it intellectually halfway between animals
and humans. Near-sentients are usually not considered “people.”
A typical cyberpurk society might not care how near-sentients
are treated — corporations could breed near-senticnt workers or
warbeasts, individuals could go to genehackers to buy upgraded
pets, and so on. A more compassionate culture might enforce
taws regarding their creation, treatment and ownership, with
stringent licensing requirements for individuals permitted to
work with them. For example, near-sentient dogs might be used
by police, scouts or rangers, but be restrnicted to specially-trained
officers who know to treat them as partners rather than pets.

Creating Biomodified Animals

These rules work best with the Racial Generation rules on
pp. CIH173-180. First, defire the racial template as explained
under Unmodified Racial Templates (below), then modify it
according to the guidelines under Modifving Animals (p. 100},

Unmoditied Racial Templates

Belore modifying an animal, determine its unmodified
racial template 1n human terms. Guidelines are provided below
for translating the animal statistics on pp. B140-
145 and in GL'RPS Bestiary into racial tem-
plates.

Rttribute Modifiers

These can be found by taking the species
average and subtracting 10. Thus, a species-aver-
age 1Q 6 would give a racial Q) modifier of -4. In
the case of split HT, calculate HT modifier by
subtracting 10 from HT, then find the difference
between average HT and hit points to determine
how many Extra Hit Points (5 points/ievel) or
Reduced Hit Points (-5 pointsflevel) it has. Thus,
HT 12/5 would be HT +2 with Reduced Hit
Points -7, while HT 12/15 wonld be HT +2 with
Extra Hit Points +3.

Aduantages and Disaduantages

This section lists traits by name only. Point
costs and detailed rules can be found in GURPS
Basic Set and Compendium I, see the included
page references.

Animals with four or more legs have Extra
Legs (p. CI55). Those with trunks or tentacles
have one or moere Extra Limbg (p. CI54} with
Exmra Fiexibility (p. CI55}. Birds and bats have
Winged Flight {p. C156). Some animals, like cais




and ferrets, are Double-Jointed (p. B20), while snakes will have
Flexibility (p. CI56}. Arboreal animals often have Brachiator (p.
CI51}, Super Climbing (p. CI67) or Super Jump (p. CI68).

Many species can move faster than humans. Find the Move
or Speed statistic quoted for the animal in GURPS Basic Set ot
Bestiary. 1f it is greater than the animal’s (DX+HT)/4, add
Enhanced Move {p. CI54) in half levels (+50% tc Move) or full
levels (+100% to Move) to approximately make up the differ-
ence. If it’s lower, use Reduced Move (p. CI83). For example, a
cat (p. B142) has Speed 10 and average DX 14, HT 13. These
attributes would only give a human Speed 6,75, Adding half
level of Enhanced Move {3 points) will result in our cat tem-
plate having just about the correct Move.

Most animals will have some form of body covering, vsual-
ly either Fur {p. CI36, usually very light fur, fur or thick fury or
Hide or Scales (p. CI57). Simply select the type that most close-
ly matches the animal’s description, PD und DR. Feathers can
be treated as very light fur (O points).

Carnivores normatly have sharp reeth if they do cutting
damage or fangs if impaling. Claws are appropriate for some
species, such as cats and bears; usually, these are 15- or 25-
point claws. Other strikers (e.g., horns} may also be possessed.
See pp. C166-67 for rules covering all of these natural weapons.

Animal senses are normally keener those of humans. In
general, animals should have enough Acute Hearing, Acute
Taste and Smell or Alertness to give them a roil of 14 or less to
sense things. Thus, a cat {IQ 3) would need a +9 bonus. For
most species, half this bonus should be Alertness, the rest
should be levels of Acute Taste and Smell or Acute Hearing,
Animals like canines, with hearing or smell that extends well
beyond the human range, should also take Ultrahearing (p.
CI169) or Discriminatory Smell (p. CI52). Several species,
notably cats, have Night Vision (p. B22). Refer to Sensory
Modifications (p. 45) for exotic animal senses unique to certain
species; e.g., snake Infravision.

Any animal significantly smaller or targer than a human
should have Inconvenient Size {p, CI10Z; -15 points if smaller,
-10 if {arger). Animals that move on four legs or slither on the
ground are Horizontal {p. CT102), with primates being Semi-
Upright {p. CI{04).

Species with crude hands (like non-human primates) nor-
mally have Poor Grip (p. CI101; -5 points), while those with
grasping paws, teatacles or a trunk (e.g., raccoons, octopi and
elephants) have Bad Grip (-10 points). Species with walking
paws or hooves have No Fine Manipulators (p. CI1103), while
those with no limbs {e.g., snakes, most sea creatures) have No
Munipulators (p. CI1103). Animals restricted to water (like fish.
dolphins and whales) are also Aguatic (p. CT1101).

Many animals have lifespans and sleeping
habits that differ drastically from those of humans.
In general, most (but not all!) non-human species
have one or more levels of Short Lifespan {p.
CI104), Many have either Steepy {p. CI104) or
Less Sleep (p. C127). Big herbivores don't sleep
much (2-4 hours/day for cows, deer, horses and so
on}, while mid-size carnivores and small omni-
vores often steep 50-75% of the time.

Even if they were intelligent enough to talk,
most animals {with the exception of some birds
like parrots) lack the vocal equipment to produce
human speech. This is Mute (p. B29}.

Most animals lack imagination and curiosity
when compared to humans. “Presentient” species
include animals with high intelligence and com-
plex behavior, such as monkeys, some cats and canines, rac-
coons, dolphins and possibly other 1Q 5-7 species. They typical-
ly have the Presentient disadvantage (p. CI103)} and one or more
of Dull (p. CI89), Innumerate (p. C191) or Staid (p. CI94) A
Dull and Staid animatl is not stupid! 1t just prefers to follow
instinctive behavior patterns rather than isnovating, and lives
day-to-day, ignoring matters that don’t immediately affect it.

“Non-sentient” species — most speeies with 1Q 4 or less,
and possibly some with higher 1Qs — also have the Presentient
and Innumerate disadvantages, but replace Dull and Staid with
the more severe disadvantages Hidebound (p. CI91} and cither
Incurious (p. CI91} or Obdurate (p. CIY2).

Predator specics usually have Combat Reflexes (p. B20),
and those that track prey may be Attentive (p. CIR6) or even
Single-Minded (p. C130). Grazing herbivores often have Slow
Eater (p. C1104), Many wild animals, including a tot of suppos-
edly “fierce” predators, are Edgy (p. CI90). Pack or herd ani-
mals are typically Chummy (p. CI87} or Gregarious {p. CI%{)).

Other advantages may be unique to certain species; e.g.,
Amphibious, Catfall, Metabolism Control (Hibernation), Perfect
Batance, Venom and so on.
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Modifying Animals

Once the racial template has been determined, use the rules
for human gengineering {Chapter 2) and biomaods (Chapter 3} to
make any medifications. The key difference is that animals may
already have certain attribute modifiers, advantages or disadvan-
tages without the need for gengineering.

Gengineers may also want to remove some disadvantages
native to arimals, Some suggested modifications are described
below. These may also have side effects {unintended disadvan-
tages). As side effects aren’t deliberate modifications, they don't
affect the difficulty or dollar cost of the modification process.
but they do reduce the race’s point cost.

Some special considerations that apply to gengineering ani-
mals:

Animal Intelligence

Modifications to the brain’s size or structure can improve
racial IQ. These include enlargement of the frontal lobes, modi-
fying the language and creative centers, and other changes
intended to improve reasoning ability and abstract thought. Use
the rules for enhancing human intelligence (p. 38): that is.
germline gengineering can add up to +2 1Q at TL10 and +4 &«
TL1i1+. For biomods, see Brain Tissue Graft {p. 71) anu
Neurovirus (p. 79}




The Presentient disadvantage can be bought off at TL9 if
the average racial 1Q is 6 or higher. At TL18, further modifica-
tions can be performed to remove or buy down racial mental
disadvantages such as Dull, Edgy. Hidebound, Incurious,
Obdurate or Staid.

A side effect of increasing 1Q is 1o reduce an animal's sen-
sory bonuses, as more of the brain is devoted to reasoning and
language processing, For every +1 increase in [Q, reduce
Alertness or alf Acute Senses by one level. Altering 1Q or buy-
ing off Presentient or other ractal mental disadvantages often
produces Stress Atavism — see p. CI105 for details.

Enhanced Manipulatory Rbility

The extent of the modifications possible at a given TL
depends on how promising the species ist

Modified Hooves, Flippers or Walking Paws: Species like
horses, dolphins or dogs that completely lack hands require fair-
iy extensive modification to remedy this. At TLY, they can be
given grasping paws, replacing No Fine Manipulators (p.
C1103) with Bad Grip (p. CT1101). At TL10, they can be given
crude hands, giving Poor Grip (p. CI1101). At TLi1, No Fine
Manipulators can be bought off entirely,

A side effect of modifying paws or hooves on a four-legged
animal is to remove its Extra Legs {p. CI55} advantage (since
they are now feet manipulators or arms) along with any
Enhanced Move (p. CI54) the animal has. This reduces its racial
cost. If it had no Enhanced Move, give it one level of Reduced
Move (p. CIR3). If not using a racial template, just reduce Move
to {DX+HT)/4.

Modified Grasping Paws: At TL%, species like raccoons
can be given crude hands, replacing Bad Grip with Poor Grip
(see p. CHO1). At TL10, Bad Grip can be completety bought off
by creating real hands, Movement effects are the same as
described above.

Modified Crude Hands: At TLS, species with crude hands,
such as chimpanzees, can be modified to have human-like
hands. This huys off Poor Grip.

Modified Tentacles or Trunk: Species like octopi and ele-
phants can have their tentacles or trunk modified with manipula-
tory ridges, buds or tendrils, At TLS, this improves Bad Grip to
Poor Grip (see p. CEHIOT), At TL10, it can buy off any manipula-
tory disadvantages.

These maodifications can also be created with transplant
surgery. Cost is 520,060 x (TL-8) where “TL” 1s not the current
TL but rather the minimum TL reguired. The procedure takes 6
weeks and is LC 3. Metamorphosis nanovirus (p. 79) can also
improve manipulatory ability.

Enhanced Uoice Box

It’s possible to modify the animal’s voice box to make it
capable of human speech. This can be added to any mouse-sized
or larger animal. At TL9, gengineering can upgrade the Mute
disadvantage to Stuttering (sec p. B29). This represents an ani-
maul that can speak, but has trouble doing so. At TL10, Mute can
be completely removed.

A Presentient animal which bas an enhanced voice box can
learn a language at up to skill 8, This is an exception to the
usual prohibition against Presentient races learning spoken lan-
guages: the rule in Compendium I was written under the
assumption that animals were not gengineered with voice boxes!

An enhanced voice box can also be created using surgery.
The cost 1s $10,000 x {TL-8} where “TL” is not the current TL
but rather the minimum TL required. Time is 2 weeks to change
Mute to Stuttering, or 6 weeks to for human-level speech.
Metamorphosis nanovirus {p. 79) can also echance a voice box.

Modified Posture

A species with legs can be modified from a Horizontal pos-
ture like a horse or dog (p. C1102) to Semi-Upright (p. CT1104)
like an ape, or from Semi-Upright to an upright
bipedal posture like & human (0 poeints). This requires
spinal modifications as well as replacing front
paws/hooves with grasping paws, crude hands or
hands (see above). A change of Horizomal to Semi-
Upright or of Semi-Upright to upright is TL9. One of
Horizontal to upright is TL 10.

An alternative (and somewhat cinematic) “uplitt”
for horizontal posture is to radically alter their body
to create 4 Centauroid {p. CI101) form. This requires
the deliberate addition of two extra arms {as
described for humans, p. 40}, and requires TL11,

For species two hexes or more in size, the usual
side effect of becoming bipedal is a loss of size, rep-
resented by lowered ST and hit point bonuses. It's
suggested that both be reduced by at least one-third,
with much greater reductions betng guite possible.

These modifications can also be created using surgery. The
cost is $50,000 x (TL-8) where “TL” is not the current TL but
rather the minimum TL required. This takes 8 weeks.
Metamorphosis nanovirus (p. 79} can also improve maaipulatory
ability.

Pharm Animal Modifications

In game terms, pharm animals (p. 98) are created by 1aking
the Drug Factory advantage (p. C153). The TL required should
be based on the TL of the drug {see pp. UT97-100 and CY57-59
for various drugs);

A1 TLSR or the drug’s TL., whichever is higher, a drug factory
can produce blood products, or exotic proteins that can he syn-
thesized into drugs - or perhaps cther products — given further
processing (but for only 10-20% of the cost of producing the
drug in the normat taboratory fashion).

At TL9 or the drug’s TL+2, whichever is higher, a drug
factory can be designed to produce “ready-to-use” drugs.

If the animal can produce multiple different compounds,
add +1 to the highest TL for twe drugs or +2 for three or more.

At the GM’s option, it may be impossible to produce some
drugs using pharm animals, regardiess of the TL. Aliernatively,
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perhaps their production has severe side ctfects on an animal's
metabolism. giving it various disadvantages (or even cxotic
advantages).

H a drug is “ready 10 use™ and the animal has sharp eeth or
claws, the drug can be delivered with a normal attack. [f the
drug cannot be delivered actively, or 15 not ready to use (the ani-
mal must be bled, milked or whatever, taking several minutes or
longer), this is a -70% limitation or -75% if the drug must be
processed as well. On the other hand, some animals might be
able to spray drugs as ink, musk or urine, or even secrete drugs
through their skin: if so, use the special enhancements for
Venom (p. CI71) as guidelines.

The wsual production rate is one dose every 4 hours, to a
maximum of HT/2 doses. as described in the Drug Factory
advantage. For animals smaller than humans, GMs should base
it on the {ower of HT or hit points; for creatures larger than
humans, usc the Aigher of the two.

Munition Mares, Guerrilla Goats and Bomb Bovines (TL9):
A milk-producing animal (typically a cow, nanny goat or mare)
could be gengineered so that curd formed from its milk can,
with minimal preparation. be formed inte a stable and potent
biochemical explosive. This is a Drug Factory, as above, with
cach “dose™ of drug equivalent to 0.1 1h. of explosive. Assume
biological explosives that do about 64 damage per pound are
TL8 chemicals, or TL1O it they are “ready to use.”

Bio-Bombs (TL10Y: A creature may be gengineered into a
“living bomb” that can actually blow itself up! This costs 2.4
points per 1d of explosive concussion damage (6 points/1d;
Explosive Effcct, +40%: blows sclf up, -100%). The maximum
number of levels is (creature’s weight/100 ibs.) at TL10-12. At
TL13+, the creature can actually have a solid-fuel skeleton and
structural tissues. allowing a maximum explosive damage of
(weight/20 1bs.). The creature takes five times damage from s
own explosion, with no DR protecting it. The explosion is usu-
ally designed to take place if the creature dies violently; bio-
bombs can also be fitted with chemical triggers (p. 139) or
biochips (p. 138) that will activate hommones that set them off
after receiving a coded transmission, coming into contact with a
particular target, ct celera.

aample Gengineered Animals

These Earth animals have been biomodified in ways that
make them more useful to people. Animals may be purchased
from a biotech company as embryos, as young or as adults, If a
breeding pair (or herd) is acquired. they can be bred normally,
provided they aren’t sterile. Sterile versions of otherwise-fertile
biomodified animals can usually be purchased at half cost or
less.

A list of the changes (in game terms) that cach animal has
undergone has been appended to the description, so that GMs
can alter the templates to create other versions of the same
species.

Lab Mice (TL7)

These are mice that have been adapted to be genetically
closer (o humans, for use in lab experiments. Their statistics are
identical to normal mice - L., inconsequential — but they can
catch (and carry) the same diseases that humans can.

Pharm Goat (TLG)

8T 10 Speed/Dodge: 9/6 Size: !

DX: i3 PD/DR: 1/0 Weight: 50-300 lbs.
1Q: 4 Damage: - Habitat: M. P

HT: 13/8 Reach:

A nanny goat, modifted to produce components that can be
used to make a single TL8 compound, such as infant formula, a
cancer vacuing, super steroids, an enzyme blocker or maybe a
wonder drug (hike the super clotting agent Hypercoagulin, p.
UT97). Modifications were Drug Factory (requires processing:
must be milked, -75%, 5 points). Unintended side effects were
-2 HT (not hit points) and Unusual Biochemistry (compared to
an average goat).

Neo-Usmpire Bat (TL9)

ST: 2 Speed/Dodge: 12/6 Size: <

DX: 13 PD/DR: 0/0 Weight: Neg.
1Q: 4 Damage: | hit Habitat: ]
HT: 132 Reach: C

An example of an exotic bioweapon that might come out of
an underground cyberpunk biolab, this transgenic vampire bat
has been gengineered with paison sacs (Venom: p. CI71) and a
bloodhound’s sense of smell (Discriminatory Smell; p. CI32)
Capable of identifving and tracking down a specific target by
scent and sonar, it is an exotic “black ops” weapon.

J7 points

Jagrilla Hound (TLIO)

'd heard the government was using cloned warbeasis
against the insurgents, but I'd never seen one until the general
brought his bodvguard to the cease-fire tafks. It was like a 7-
foot-tali gorilla, but with a jaguar’s pelt, a canine muzzle and
long, pointed ears. The eyes were the worst: glittering with
intelligence not guite human. It wore combat webbing and cra-
died an M-22 assault cannon in its clawed hands. As I
approached them, the warbeast sniffed the air and growled
something to its master. T way afraid it could smell my fear,

— “Waur in the Andes,” by Captain Dana Martello, Stars and
Stripes, Oct. 753

ST +4 (45 points), DX 42 (20 points), 1Q -2 (-15 points),
HT +2 (20 points).

Raciaf Advantages: Acute Hearing +2 (4 poinis), Combat
Reflexes (15 points), Discriminatory Smell (works as Empathy
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within 2 hexes, +50%, 23 points), Extra Hit Points +2 (10
poinis}, Fearlessness +3 (6 points), Fur (4 points). High Pain
Threshold (1€ points), Night Vision (10 points), Sharp Claws
(25 points), Sharp Teeth (5 points), Single-Minded (3 points),
Super Junmp 1 (10 poeints).

Racial Disadvantages: Appearance: Monstrous (-25
points}, Bloodlust {-10 points),Hidebound (-3 points),
Innumerate (-5 points), Poor Grip (-5 points), Semi-Literacy (-5
points), Semi-Upright (-5 points), Sense of Duty (master, -5
points), Short Lifespan 3 (-30 points), Sleepy (50% of time, -10
points), Sterile (-3 points), Stress Atavism (mild, commeon,
linked to Bad Temper, -17 points), Stuttering (-10 points},
Subjugation (-20 paints), Unusual Biochemistry (-5 points).

This is a cross-species fusion (p. 26) of gorilla and jaguar,
moditied for +2 1Q {to IQ 8), a near-human voice box that
reduces Mute to Stuttering, and canine genes that give it o dog’s
Discriminatory Smell. Unintended defects are Monstrous,
Sterile, Stress Atavism and Unusual Biochemistry.

K-10 (TLT0) -1 paint

These are semi-sentient, domesticated canines. They resemble
large dogs or wolves, but their skulls are somewhat larger, with a
higher cranium. Their voice boxes are modified to allow them to
speak. although words have a strong, growling “cunine accent.”

Likely owners include rich people, police, customs agents,
hunters, security agencies, farmers and exploration teams. A K-10
would also make 2 good seeing-cye dog, but the technology base
needed 10 create them can probably cure most forms of blindness.
The armed forces might find nee-dogs usetul for military police
or rangers, often with added cybemetic or biomod enhancements.

X +3 (30 points), 1Q -3 (-20 points), HT +2 (20 poins).

Rucial Advantages: Alertness +7 (35 points),
Discriminatory Smell {works as Empathy within 2 hexes, +30%,
23 points), Enhanced Move (Running) | (10 points), Extra Legs
(four legs. 5 points), Fur (4 points), Sharp Teeth (5 points),
Ultrahearing (5 points).

Racial Disadvantages: Chummy (-3 points), Color
Blindness (-10 points), Horizontal (-10) points), Innumerate (-3
points), No IFine Manipulators (-30 points), Proud (-1 point),
Responsive (-1 point), Semi-Literacy (-5 peints), Sense ot Duty
{master, -5 points), Short Lilespan 2 (-20 points), Sleepy (50%
ol time. -10 points), Stress Atavism (mild, uncommon, -6
points), Stuttering (- 10 points).

The K-10 is produced by TL10 germline gengineering of
caning stock. Modifications are nercased 1Q +2 (to 1Q 7), the
removal of Dull and Staid, and an enhanced voice box that
reduces Mute to Stuttering (37 points of changes). The only
unintended defect was Stress Atavism. All the other advantages
and disadvantages are native to canines

Larger or smaller K-10 breeds are also possible, although
[urther genginecering may lead to more disadvantages as well. A
trained “attack dog” might have Bad Temper or even Bloodlust.

Neo-Coon (TL10)

Missing: Two raccoons, aged 3 and 4 E-years. Gray fur,
distinctive black mask marking over eves, rings on tail. $10,000
reward for information leading to recapture. Please contuct
Macrotech@ Fed Net. Com

-0b points

“Let’s see If 1 understand this. Twe of our Doolitile Virus-
enhunced Neo-Coons fuked a stomach ache, lured you into the
cage, ook your tangler and glommed you to the wall. Now
they're loose. Where would they go?”

“f don’t know, sir. These ones were being trained by the
Bureau for covert aps, but we hadn't completed indoctrination —
there were some problems in training. Anyway, dfter they

Jjumped me, they used the computer to send out e-mail, then

wiped the system.’

“Used the computer? How? We didn’t modify their handy!
They're supposed to ook like ordinary raccoons!”

“Even normal ‘coons have good grasping paws, sir. That
was the whole point of using them. Our Neo-Coons can’t ralk,
but they can type and use tools if they're sitting on their
haunches. I just wish T knew who they were trving to get in
touch with ...

ST -6 (-50 points), DX +4 (45 points), Q) -2 (15 points),
HT +2 (20 points).

Racial Advantages: Alertness +6 (30 points), Sharp Tecth
(5 points), Thick Fur (29 points).

Racial Disadvantages: Horizontal (-10 points), Mute (-25
points), Poor Grip (-5 points), Reduced Hit Points -6 (-30
points), Short Lifespan 2 (-20 points), Sleepy (50% of time, -10
points), Subjugation (-20 points).

These were modified for increased IQ +2 (to 1Q 8). Al
other advantages and disadvantages are native to raccoons.

Neo-Horse (TL10) 68 points

This is an uplified riding horse. it isn’t sentient by any
means, and can’t talk, but it’s as bright as a chimp and can do
anything a “movie” horse can do, and then some. This particular
model has been further redesigned so that its spleen produces
cnhanced, disease-lighting leukocytes.

ST +30 (No Fine Manipulators, -40%%:, 108 points), 1Q -4 (-30
points), HT +3 (30 points).

Racial Advantages: Alertness +8 (40 points}, Discase-
Resistant (5 points), Enhanced Move (Runming) 1.5 (15 points),
Extra Legs (Tour legs, 5 points), Less Sleep 5 (15 points),
Peripheral Vision (15 points).

Racial Disadvantages: Hidebound (-5 points), Honzontal (-10
points), Inconvenient Size (-10 points), Innumerate (-5 points),
Mute (-25 points), No Fine Manipulators (-30 points),
Presentient (-20 points), Short Lifespan 1 (-10 points),

Subjugation (-20 points).
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These were modified for +2 [Q (to IQ 6) and +1 DX {to DX
H}), with an augmented spleen that provides Disease-Resistant.
All other advantages and disadvantages are native to horses.

Octosap (TLI0) -03 points

Guys, you won't believe this! You know we tried to scope
GenPacifica’s Deepstralia I, got chased off by the security?
Well, second time’s the charm: We got Tegan’s sonofish to dis-
tract their war-dops, then went to max on the aguasieds. The
Pacifica vent mine’s as big as rumored, but get ready: Their
construction workers ain’t seal bioroids — they're genemod
octopi! I'm not raptured, gridfriends; these are definitely gengi-
neered bioroids, they were working with their tentacles. And
their heads — brrr. Like, an octo with a face, vou know? Check
vut my site for the movie! Better hurry, though. My svsop says
she's getting some threatening email from GenPactfica.

— Aquagrrl, alt.ocean.development.korporate.otaku

Octopi are among the most intelligent non-mammalian
aquatic creatures. I'm surprised that no one has attempted
uplift befure. I suspect these were surgically augmented, rather
than truly gengineered, and I doubt they're much more intelli-
gent than a dog. Stifl, a dog with rentacles? Interesting thought,

— Doclgbal, ait.ocean.development korporate.otaku

ST -4 {-30 points}, DX +4 (45 points}, IQ -5 (-40 points),
HT +2 (20 points).

Racial Advantages: Alertness +7 (35 points), Chameleon 2
(t4 peoints), Constriction Attack (15 points), DR 1 (3 points),
Enhanced Move {Swimming) /2 (5 points), Extra Arms {six, 60
points}, Extra Flexibility {10 points), Gills (0 points), Sharp
Teeth (5 points}, Smoke (ink: only in water, -30%, 11 points).

Racial Disadvantages: Aquatic (-40 points), Bad Grip (-10
points}, Bad Sight (-10 points), Cold-Bleoded (-5 points), Edgy
(-5 points), Hidebound (-3 points), Incurious (-3 points},
Innumerate (-5 points}, Invertebrate (-2G points), Mute (-25
points), Presentient (-20 points), Reduced Hit Points -6 {-30
points), Short Lifespan 2 (-20 points), Stress Atavism (mild,
uncommon, -6 points).

The only change made to an ordinary octopus was to raise
1Q by two (to 1Q 5}. The only unintended disadvantage was
Stress Atavism. All other advantages and disadvantages are
native to octopi.

opace Cat (TLID) 16 points

Order: One Felis domesticus, female siamese, with follow-
ing genemods: augmented intestinal fauna, boosted brain, inter-
ral gravity web, jacked-up inumune svstem.

“I had them grow Tarot for me after those parasite bunnies
got into the fiber optics on vur lust run. With Tarot on the
prowl, ro xeno-rodent’s going to run wild on my ship.”

— Captain Zeke Morrigan, free trader Antares

ST -7 {-60 points), DX +4 (45 peints), [Q -3 (-20 points),
HT +3 (30 points).

Racial Advantages: Acute Hearing +3 (6 points), Acute
Taste and Smell +3 (6 points), Alertness +4 (20 points), Cast
Iron Stomach (13 points), Catfall {10 peints). Claws {15 points),
Combat Reflexes (135 points), Discriminatory Smeli (15 points),
Enhanced Move (Runaing) 1/2 {5 points}, Extra Legs (four legs,
5 poinits), Faz Sense (Eye Contact Only, -20%. 8 points), Fur (4
points), Immunity to Disease (10 points), Improved G-
Tolerance {1 G increment, 15 points), Night Vision {10 points},
Perfect Balance (15 points), Sharp Teeth (5 points).
Utltrahearing (5 points).

Racial Disadvantages: Dull (-1 point), Horizontal (-10
points), Impulsiveness (-10 points), Inconvenient Size (-15
points), Innumerate (-5 points), Mute ¢-25 points), No Fine
Manipuiators (-30 points), Presentient (-20 points), Proud {-1
point), Reduced Hit Points -10 (-50 points), Responsive (-1
point), Short Lifespan 3 (-30 points), Sleepy (66% of the time,
-20 points}, Staid (-1 point), Stress Atavism (mild, uacommon,
-6 points).

The changes made to an ordinary cat were to raise its IQ by
two (to 1Q 7) and add Cast-Iron Stomach, Immunity to Disease
and Improved G-Tolerance, The only unintended disadvantape
was Stress Atavism. All other advantages and disadvantages are

anr-Uap“(TUU) 32 points

“Navy's been using conditioned dolphins since the 20th
century — and the program’s been continuing, though under
pretty deep cover, mostly out of PR concerns. Some corporate
securiry outfits are also using them. Recan, ntine derection,
counter-diver missions and counter-terrovist securtty at oil rigs
and such. War-Dop E's the new generation. The D-model was
packed full of cyberwear implants, but they were too easy o
detect. Aside from some minor brainwork, this model's blow-
hole's been modified for human language, and it has a bioelec-
tric musculature based on an electric eel with built-in EM field-
sensing capabilities.”

— Captain (ret.) Dana Martetto, Marine Force Recon

“Last year, Blue Shadow ecowarriors, with some inside
help, raided the dolphin training farm at Pearl and liberated a
couple of E-model War-Dops before the conditioning process
could be completed. Friend of mine in the Movement says one of




the dops has joined up with the Shadow bovs, but
he isn't too stable. "

— Aquagrrl, alt.ocean.development.korpo-
rute.otaku

ST +3 (No Munipulators, -40%, I8 poiats},
DX +3 (30 points), 1Q -2 (-15 points}, HT +1 (10
points).

Racial Advanrages: Absclute Direction (5
points), Acute Hearing +4 (8 points), Bioelectric
Shock (10 points), Enhanced Move (Swimming) 2
{20 points}, Extra Hit Peints +53 (25 points}, Field
Sense (10 points), Sonar Vision (25 points),
Ultrasonic Speech (25 points).

Racial Disadvantages: Aguatic (-40 points),
Bad Sight (-10 points), Chummy (-5 point),
Distractible (-1 point), Dull (-1 point), No
Manipulators (-50 points). Stress Atavism (mild,
comumon, -12 points), Subjugation (-20 points).

The changes made to ordinary dolphins were
to add Bioelectric Shock and Field Sense, and to
buy off Mute. The oaly uninterded result was

Neo-Gorilla (TLI) 142 points

“Discrimination at the construction site? Well — there were
a few banana and Tarzan jokes when [ started, Yes, ma'am, but
we're used to them. Nothing nasty. No one wants to get their
arms ripped off, see. Uh, that was a joke, ma'am. Of course |
wouldn't do anything like that. [ got along with the napes — 1
mean you humans — just fine. Uh, naked apes, ma’'am. You
humans. Bad habit I picked up, T admit. Yes, T won't use it
again, ma'am.”

ST +8 (90 points), DX +1 (10 points), 1Q -1 (-10 points),
HT +4 (45 points).

Racial Advantages: Alertness +2 (10 peints), Extra Hit
Points +4 {20 points}, Fur (4 points).

Racial Disadvantages: Proud {-1 point), Short Lifespan 1
{-10 peints), Sleepy (50% of time, -10 points), Stress Atavism
{mild, uncommon, -6 points).

Meodifications make the gorilla’s crude hands into human-
equivalent ones (buying off Poor Grip), improve the voice box
to human leveis {(buying off Mute) and alter the spine (removing
Semi-Upright). Adjustments to the brain eliminate Edgy and
Presentient, and add +3 to IQ (to IQ 9), for a total of 90 points
of changes. Side effects were mild Stress Atavism, a loss of one
level of Alertness and, due to the change in posture, a loss of
one-third the goritla’s natural ST bonus (from ST 22 1o ST 18).

Ursamorph (TLIT) 179 points

“"Boh, what did vou do with my Ursamorphs?”

“"Research program’s finished, Judy. You did your part.
Your bears can talk, manipulate things and thev're mentally sta-
ble. Now we’re in the next stage. They're at Fort Drum, with
Henderson.”

“Fort Drum? Thar’s-"

“Combat training, Judy.”

“You're teaching Uther and Terri to shoot guns? Bob, it's
wrong! I designed the Ursamorphs to hibernate during the long

vovage, then help build the Mary Buse. Thev're space
constriction workers — astro-engineers!”

“Combat engineers, Judy. Get used o it. Mars
Base is being trimmed. The program funding might be
cut at any Hme. Bul vou should see the film from Fort
Drum — an Ursa can hip-fire an assault cannon or a
Snapdragon missile! Their fur even gives them good
thermal camo. The Pentagon liked the Ursas. It's a
big defense contract, Judy. Bigger than this Mars

stuff.”

ST +9 (100 poirts). DX +2 (20 points), 1Q -2 (-15
points}), HT +4 (45 points).

Advantages: Alertness +6 {30 points), Claws (15
pointsy, DR 1 {3 points}, Extra Hit Points +5 (23
puints), Metabolism Controt 4 (Hibernation, -50%, 10
points), Sharp Teeth (5 points}, Thick Fur (29 points).

Disadvantages: Bad Temper {-10 points), Dull {-1
point), Inconvenient Size (-10 points). Innumerate (-5
points), Poor Grip {-5 points), Short Lifespan 1 (-10
points), Sleepy (50% of time, -10 points), Staid (-1
point), Stress Atavism (mild, uncommon, -6 points),
Stuttering {- 10 points), Subjugation (-20 points}.

The changes made 1o your ordinary bear were to raise 1Q by
three (to 1Q 8}, change No Fine Manipulators to Poor Grip,
reduce Mute to Stuttering and remove Presentient and Semi-
Upright. The only unintended defect was Stress Atavism. All
other advantages and disadvantages are native to bears.

Biogadgets

A biogadget is a living plant or animal that has been gengi-
neered into functioning as a device or tool. This type of technol-
ogy is most common in cultures that possess advanced biotech,
but lack equatly-advanced metaliurgical and high-energy tech-
notogies (or the opportunity to develop them; e.g., a culture liv-
ing underwater, inside a gas giant atmosphere or on a metal-
poor planet). Biotechnology may also represent a deliberate
choice (perhaps for environmental or even aesthetic reasons).
To foreign cultures, biogadgets may seem very alien, but they
could perhaps be profitably traded. The creation of bicgadgets
generally requires TL 1+ biotechnology.

The primary advantages of most biogadgets are self-mainte-
nance and self-repair. They heal at the same rate as living organ-
isms if damaged but not destroyed. They also require minimal
maintenance if healthy. However, the GM could always rule
that they can get sick or contract diseases,

Many of the devices described in GURPS Cyberpunk,
Space and Ultra-Tech could potentially be biogadgets (the bio-
suits on p. UT26 already are). Mostly, it’s just a matter of
changing their description — an exoskeleton could be formed of
fiving bones and muscle, a respirator might be a living creature
that you breathe through, and a bug detector could resemble a
snail with big antennae that hisses when it senses electromag-
netic emisstons. Biogadgets may communicate with each other
nol via cables or communicators, but by pheromonal signais.




Of course, biogadgets need not all have adventuring utility.
People could sleep on fleshbeds — masses of living flesh which
function just like waterbeds. Most grow their own hair or fur,
available ir 4 wide range of styles from “traditional” motifs, like
a big cat pelt, to hair cloned from famous media stars — although
some people prefer the feel of naked skin. Some “defuxe” mod-
els are additionally gengineered to produce sex pheromones {HT
roll to aveid temporary Lecherousness)! A fleshbed might cost
$1,000, or $5,000 for the deluxe model.

A biogadget probably should not have more than PD 3 or
DR 15 (most will be PD 0, DR 0, just like human skin). It also
shouldn’t be something that involves especially energetic radia-
tion emissions (like a beam weapon, {orce sword, ultrascanner
or laser communicator) or whose design requires the structural
strength of metals or ceramics (like a chemical-propeliant
firearm or combustion engine).

A biogadget doesn’t use power cells for energy; instead,
pick one of the options below. Apply any cost multipliers to the
cost of the regular, unliving version of that gadget. Options
include:

Bioconvertor Power Plant: Gadgets (especially big ones)
could be connected to a specialized organism designed to con-
sume foed and produce power — a “bioconvertor.” See p. RO33
and p. VEB6 for details of bioconvertor engines.

Bady-Powered: This is available for gadgets that are worn
next to the skin {or implanted), such as suits or goggles. The
gadget is powered by the user’s body heat, lives off his bodily
secretions, et cetera. Double cost; the gadget will cease working
when not in contact with the user’s flesh.

Fixed: As Nutrient Bath or Rooting (below}, but the device
won't work unless it’s within the nutrient bath or fertile soil,
and it can’t be removed from its bath or soil without dying. This
is typical of large, fixed gadgets. Halve cost if it can use normal
soil; divide cost by 4 if it requires nutrients. This is cumulative
with the cost modifier for Nutrient Bath or Rooting.

Nutrient Bath: The gadget absorbs nutrients through its
skin, It wili operate for half as long as a power cell-operated
gadget would, but then needs to be placed in a nutrient solution
to recharge (takes at least 8 hours). A nutrient solution
pack can be emptied into any suitable container big
enough for the gadget. A device requires 0.1 oz. of
nutrient solution if the unliving version regaires an AA
cell, 1 oz. if an A cell, 4 oz. if a B cell, 2 Ibs. ifa C
cell, 10 tbs. if a D celt or 40 Ibs. if an E cell. A single
package of nuirient solution costs $10 per pound and
stays fresh for a month. Double cost.

Rooting: The device will operate for just as long
as a power cell—operated gadget would, but thes needs
to be placed in moist, fertile soil for at teast cight
hours. It will uncoil roots and suck necessary nutrients
into its body in order to recharge. Triple cost.

Solar-Powered: The gadget’s skin can convert
light to electricity. It works constantly in sunlight or
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strong artificial light. In darkness, it can work for 1% of the
duration listed for a normal gadget of the same typc before run-
ning out of power. Double cost.

Bio-Buildings: Buildings can be growa using bio-nanotech,
At TL1IQ, the result is an empty, unfurnished huilding with an
exotic organic shape and texture, perhaps suggestive of coral,
chitin, a sea shell or a bee hive. At TL11+, the buiiding can be
alive, with self-healing (perhaps even edible!) walls, mutable
rooms that can change color, scent or texture on demand, and
floors that extrude living furniture. Tt could even be chemically
persuaded to resume its growth when more stories are needed.
(This cuts both ways, though: a growing or live building might
be vuilnerable to biochemical attack.) A bio-nanotech “seed”
costs about one-tenth what the resulting building would cost to
buitd conventionatly, Growth takes (seed cost/1,000) hours.

Sentient bio-buildings are also possible —see p. 111

Bioships

“Bridge, this is Falcon Two. I have a visual on the alien
ship, and — you're not going to believe this, captain, but it’s
shaped ke a gianr eel, only covered in spines! Sort of an
organic-loaking hull, but with metallic blisters that look Itke
rurrets embedded in it. The vessel is now wrning toward me — is
that a mouth? My Gaod, these things are alive!"

- Lt. Maiid Asad, U.S. Space Navy

The biological spacecraft may be the most exotic example
of biogadget technology in science fiction. This section deals
with craft whose bodies are truly alive, as opposed 1o those that
use only a few living, organi¢ parts (such as a cyborg brain) or
whose organic components are dead, such as wooden or plastic
spacecraft,

Living ships are the result of taking a large alien life form
(or less often, a big terrestrial creature}, then using bioengineer-
ing to adapt it to serve as a space vessel. Often, they have been
gengincered to make them even larger, by modifying their genes
to increase growth hormone production.




The advantage of gengineering animals as spaceships, rather
than as (for instance) water, ground or air vehicles, is that it is
much casier to grow things te very large sizes in zero gravity.

While a living ship’s body is, by definition, primarily bio-
logical, it may also be a cyborg, possessing inorganic systems
that are grafted onto it, The TL reguired to create living ships
depends on how much modification is needed to transform the
original organism into a vessel; usually, the degree of genetic
manipulation required is TL12+.

A suitable organism should be large (at least a dozen hexes
in size and several tons in weight) and tough enough to hold
pressure of atmospherc. It may or may not be intelligent. Ideally,
it should also possess an organic space-propulsion system, but
this may be too much to hope for in 4 “hard-SF” setting,

It’s possible to have @ humanoid bioship, but that’s rather
unlikely. More often, bioships resemble planetoids, streamlined
whales, eels, spined sea-beasts, spider-crabs or even trees. Ship
organisms in science tiction usually tend to fall into one of these
categories:

Atmosphere Dwellers are alien life forms that resemble
giant balloons or blimps {sometimes with tentacles). They might
be fourd on any world with & dense atmosphere, including gas
giants. Since they can already hold an internal atmosphere, they
have some of the traits nceded in a spaceship.

Ciant Trees are bioengineered to adap! them into space-
ships, and may be grown to enormous sizes in zero-G, inside
greenhouse habitats or amid the life-giving gases of comets.

Marine Dwellers are huge, deep-sea animals like whales or
— on a simpler level — coral reefs. The ability of underwater
beasts to grow to great sizes and adapt to extremes of pressure
makes them well-suited for use as bioships. While the actual use
of Earth cetaceans might be impossible (or unethical), atien
worlds might possess suitable whale-sized or larger
critters, perhaps posscssing additionat useful traits
like tough shells, tentactes or even bicelectric
organs.

Vacuwwm Dwellers are natural space-faring creu-
tures. sometimes even possessing their own form of
organic stardrive. Some space-faring life may be
too fragile or diffuse 10 make a good ship; e.g., tiv-
ing solar sails, plasmas or gas clouds. Other types
might be very suitable, requiring only minimal
modification.

Other types of creatures could also be modified.

Biomechanoids may have started out as any of the above,
but have been turned into living machines. Protein-based com-
ponents are used to create pscudo-alive controls, space drives,
computers and other systems. In some types, the ship’s body
plays host to smaller, specialized organisms — a communica-
tor-creature, a drive-creature and so on - all fused into one
entity.

Propulsion systems for bioships may be mundane abilities,
such as expelling internal gases for thrust or deploying a living
solar sail. High-speed propulsion might be achieved through
biomechanical or cybernetic space-drive implants — or cven psi
powers, such as a form of psychokincsis or teleportation that
can move the ship, perhaps at faster-than-light speeds.

A bioship is normally somewhat cheaper than an equivalent
spaceship, reflecting the fact that bioships can be bred or cloned.
1t can usvally heal itself and requires little or no fuel or mainte-
nance. However, it is generally more delicate (with less DR and
fewer hit points) than inorganic vessels of similar size, due to
the simple fact that flesh is easier to damage than machinery.

Bioship Design

Bioships can be designed as vehicles or robots, using the
rules in GURPS Mecha, Robots or Vehicles for biomechanicat
structures, bioconvertor power plants and biomorphics, This s
most appropriate for biomechanoid designs. Alternatively, they
can be reated more like domesticated animals or alien races.
This section has a “quick design” system for creating them in
conrjunction with the Racial Generation rules {pp. CI173-180},

ol and Size

Bioships are usually very large, which means a lot of ST
and Extra Hit Points. As a rough guideline, the table below
gives a suggested ST (and its point cost) and weight in pounds
for a ship of a given scale, where scale is how much larger (in
all dimensions) the ship is compared to a human.

This table could represent the same species (small ships are
babies, big ones are adulis} or different species. 1t makes the
asswmption that big ships may be less agile but more intelligent.

As a general rule, 8T (human average 10} increases with
the square of scale, while weight {human sverage ~0.1 tons)

increases with its cube.

Scale ST

Points Mass (tons) Notes
5 . +240 285(171) 12.5 “fighter”
10 +94(} 660 (396) 160 “corvette”
200 . 43,990 2,160 (1,296) 800  “destroyer”
50 +24.590 12,660 (7.596) 12,5060 “ertiser”
100 499,990 50,160 (30,096) 100,000  “battleship”

200 +399,990 200,160 (120.,096) 800,000 “dreadnought”

Scale: This is the size multiplier refative to human dimen-
sions. Sce Mass, (below) for typical sizes of bioships.

ST: This is the suggested ST for that scale. Even if a ship
has no manipulators, high ST is useful for pulling things,
encumbrance, fatigue {for powering natural attacks and travel-
ing long distances without rest) and even biting.

Poinrs: This is the point cost for the listed ST, assurning the
bioship has fine manipulators (e.g., arms or tentacles). If it
doesn’t, use the second point cost, which applies the No Fine
Muanipulators limitation (-40%).

Mass: This is the suggested mass in tons for the listed
ST. A typical bioship has a volume of about 50 cubic feet
times its mass: it might be five feet long times its scale,
with a2 width and height of about one foot times its scale.
Thus, a scale 200 bioship would be 1,000° long, 200" wide
and 200" high. Big ships have lots of hit points (see
below).

Nores: A rough guide as to the “class™ of ship. This doesn't
necessarily have to be a warship — a “battleship™ could actually
be a big trading or scout vessel.
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Select whatever attributes are desired. Most bioships will
have DX, [Q and HT in the 7-15 range. The exceplions are non-
sentient vessels, like spuace trees, which often have DX 1 and 1}
1. It’s suggested that these attributes not exceed TL+2. Ships
that are larger have a lower DX but higher 1Q.

Aduantages and Uisaduantages

The range of possible forms for bioships is nearly infinite,
since they are usually gengineered from very exotic alien organ-
isms to start with. Depending on what the original life form was,
a bioship might have practically any advantage or disadvantage
described in GURPS Basic Set or Compendium I, These may
be due to a mix of inorganic or semi-organic impiants, natural
abilitics and genctic engineering.

“Standard" Bioship Aduantages and Disaduantages

Some advantages and disadvantages are more common Lhan
others. Just about every bioship will have . . |

= Damage Resistance (3 points/level, p. CI52). Bioships are
usually thin-skinned, with DR in the 10 to 200 range: wougher
ships often have some sort of biological force field (sometimes
bought as Ablative DR or Absorption).

» Extra Hit Points (5 points/level. p. CI24). Bioships should
buy Extra Hit Points so that the sum of HT plus TIPs is neither
less than hall nor more (han double their racial ST.

¢ Flesh Pockets. Each point buys a flesh pocket with a

capacity of (ship mass/400) tons. A maximum of 40 points of

flesh pockets are allowed. Sce Flesh Pockets (p. 136).

= Flight (40 points, p. CI56), often combined with Super
Flight (Z0 points/level, p. €167} or the Space Acceleration
enhancement (p. 136). The Requires Low Gravity: 0 G (-50%¢)
limitation (p. 138) is often applied to Flight {or bioships that can
only fly in space.

« [nconvenient Size (large, -10 points: p. CT10O2)

+ Passive Defense (up to PD) 6. 25 points/level; p. C163).

= Subjugation (-20 points, p. CTHI5).

« Vacuum Support (40 points, p. CI70).

Other Gommaon Bioship Aduantages

These are among the most commaon bioship advantages,
Few bioships will have them all, and many will have advantages
that are not on this list:

Absorplion {generic Energy, 10 points/level, p. C149).
Acceleration Tolerance (10 points, p. CEH 9},

Bio-Bomb (see Bio-Bombs, p. 102).

Chameleon (7 pointsflevel, p. CI51. Enhancements: Affects
radar or infrared, +50%; both, +100%. Limitations: Affects
one of radar or infrared but not normal vision, -50%; affects
radar and infrared but not normal vision, -25%). Combat
Reflexes (15 points, p. B20). Compartmentalized Mind (50
points/level, p. CI52).

Doesn’t Eat/Drink (10 points, p. C153). Doesn’t Sleep (20
points, p. C153).

Eidetic Memory (30/60 points, p. B20). Exiended Lifespan (5
points/level, p. C154).

Full Coordination (5() points/level. p. C156).

Hyperflight (requires Super Flight, 50775 points, p. CI57).

Independently Focusable Eyes (15 points/direction, p.C158).
Infravision (15 poins. p. CI38). Interface Jack (if it has built-
in cyherwear, 10 points, p. C126).

Laser (25 points + 6 points/extra die, p. CI73). Lightring (20
pomnts + 6 poinis/extra die, p. CI73).

Peripheral Vision (15 points, p. B22). Psi Powers (sce GURPS
Psionics). Psionic Resistance (2 points/fievel).

Radar Sense (vanes, ships oftien have low-res radar, p. CI63).
Radio Speech (25 points, p. C164).

Sanitized Metabolism (3 points, p. Cl63). Sease of Perceplion
{100 points, p. C165}. Shock (20 points +6 points/extra die, p.
C173). Single-Minded (3 points. p. CI30). Spectrum Vision
(40 points, p. CI66). Sirikers (varies, p. Ci6h).

Teeth (sharp/fangs for 3/10 points, p. C167). Telescopic Vision
(6 pointsflevel, p. CI68). 360-Degree Vision (25 peints, p.
Cl68). 3D Spatial Sense (10 points, CI31).

Unaging (15 points, p. CI69). Universal Digestion (15 points, p.
Cl169).

Venom (usually a corrosive spit or spray, at 15 points/ievel with
+35% to cost for spit of +100% for a spray cloud, p. CI71).

Webbing (20 points + 2 points/level, p. CI71).

Nates on Advantages:

Arms: Many hioships have no arms or legs. Those
that do often seem 10 have tentacles, with extra hexes of
reach (10 points/yard/arm, p. CI54) and Extra Flexibility
(10 points for all arms, p. CI55). If a bioship has more
than two arms, they are Extra Arms (10 points) sometimies
with Modified Arm ST (p. CI61) to reduce ST relative 1o
the body.

Iternal Advantages: Special advantages can also be
hought that apply to the inside of the bioship. A hioship is
normally assumed to have no senses or mampulatory ability
inside 1. However. it can buy the following advantages to




manipulate internal curgo or passengers. perform
repairs on cybernetic implants and the lke:

Internal Arms or Strikers (175 the wsual cost
of un Extra Arm or Striker), Internal Hearing (4
points}, Internat Sight (10 points}, Internal
Speech (5 points), and Internal Taste and Smell
(1 point}).

Enhancements to internal senses {e.g.,
Internal Discriminatory Smell}, new internal
senses {e.g., Internal Radar Sense} and internal
weapons {e.g., Internal Venom) have 1/5 the
usual cost. The reduced cost is nor a limitation —
these are different advantages, and actual limita-
tions and enhancements can be applied on twop of
internal advantuge point costs. E.g., to create
“horror” bioships with the bad habit of acciden-
tally digesting passengers (or iniruders), buy
Internal Teeth or Venom (corrosive) at 1/5 cost,
ther apply the Uncontrollable (-30%) limitation.

All of these costs assume the internal advan-
tage is usable anywhere within the bioship. If it
can only reach certain areas, this is & -50% limita-
tion,

Weaponry, Many bioships are unarmed, or
have cybernetic weapons (see below) or psi pow-
ers. A few are capable of generating some form
of biological weapon, usually a laser, electrical
discharge or some kind of corrosive venom
(which can also represent hungry symbiotic bac-
teria, enzymes or nanomachines). For this sort of
natural attack, either the “cheap” improvement
scheme on p. C172 or powers from GURPS
Supers is recommended.

Other Gommon Bioship Disaduantages

These are among the most likely bioship dis-
advantages. Few bioships will have them all, and
many will have disadvantages that are not shown
here;

Anaerobic (-30 points, p. CI101).

Bad Temper (for warships, -10 points,
p.- B31). Bloodlust {for warships, -10 points,
p. B3N,
© Pisturbing Voice (-10 points, p. CI81).

Lame (legless, -35 points). Low Empathy
{-15 points, p. CIS1}.

+ . -Impulsiveness (-10 points, p. B33).
Tnvertebrate (-20 points, p. CI102).

Mute (-25 points, p. B29).
= . No Manipulators (-30 points, p. CI103).

Overconfidence (-10 points, p. B34).

-~ Reduced Hit Points (-5 points/level,
p. CI83).

Self-Destruct (-20 points, p. C1104). Sense of
Duty {to master, -5 points, p. B39} Stow
Metabolism (common among “space trees,” -10
pointsflevel, p. CHO4). Sterile {espectally for bio-
mechanoids, -3 points, p. CI84). Stress Atavism
{varies, p. C1103). Stuitering (unusual veice, -10
points, p. B29).
< Weakness: Gravity (very common, p.
CI106).

Notes on Disadvantages,

Initiative, Intelfigence and Control: Ships
thut tack initiative, intelligence or free will usual-
ly have one or more of Hidebound (-5 points, p.
CI91}, Incurious (-5 points, p. CI91), Presentient
(-20 poiats, p. CHO3), Slave Mentality (-49
points, p. C194) or Staid (-1 point, p. CI194).

A bioship usually bas some kind of implant-
ed physical or biotronic sysiem to allow its mas-
ter to communicate with and command i, espe-
cially if it is Presentient. If the bioship is near-
sentient (Presenticnt andfor 1Q below 8), com-
mands will be similar to those one would give a
riding beast. If il’s sentient, commanding the ship
will be more like giving orders to a subordinate.

If the ship requires & human at the contrels in
order 1o give it orders, Piloting skilt can be used
much like Riding skill, roll vs. skill to convince the
ship to attempt difficult maneuvers. If the bioship
requires a human at the controls to do anything,
including traveling from point to point, it should be
designed with Slave Mentality (no action unless
master at controls, +100%, -80 points), and the
pilot and any other crew will use thetr skills much
as they would on any other spaceship.

Otherwise, crew members serve three pur-
poses: to give the ship orders and make decisions
te.g., Leadership, Strategy and Tactics skill), to
perform damage control (e.g.. First Aid, Surgery
and Veterinary skill), and to man and maintain
cybernetic implants,such as weapon turrets.

Life Support: Despite their size, bioships
rarely have Increased Life Suppont, since they
are usually capable of providing for their own
needs and those of their passengers internally.

Bioship Interiors

A bioship with flesh pockets has an intemal
area of about 1-4 hexes of floor or corridor space
for every ton of mass (2,000 Ibs.) the pocket
holds. Most ships have sphincters in their body
that serve as airlocks, opening up to provide
access to their interior.

By sucrificing one ton of {lesh pocket capac-
ity, a4 ship has room for one passenger or crew
member in short-term occupancy {a day or so,
suitable for shutiles or fighters). For long term
journeys, 5 tons’ capacity can provide indefinite
life support for one person.

Some flesh pocketls may be furnished cap-
sules implanted into the ship, their interior little
different from any other spacecraft. Others may
be disturbing places, with warm, fleshy walls,
pulsing internal organs, writhing cilia and strong
smetls — after all, the occupants are occupying
the insides of an enormous creature. Ships with
Sanitized Metabolisms are nicer places!

Orones

Bioships occasionally have the ability to cre-
ate and control organic drones — perhaps natural
parasites that have been engineered inte symbiotic
life forms. These often help keep the ship’s
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insides clean and perform repair duties, and may
also enable the ship to interact with human crew,
Combat-capable drones could serve as a “macro-
scopic” immune system to repel boarders. A bio-
ship may also carry much smaller drone bioships
for use as shuttles, fighters or guided missiles
{the Iatter should be built as Bio-Bombs, p. 102,
or have a contact weapon like corrosive venom,
bought with Limited Uses),

Bioship drones are best created as an alien
race, usually with Mindshare {variable, p. CI60),
Slave Mentality (-40 points, p. Ci94) or both.
They may count as an Ally Group (p. CI19) for
the bioship, at the GM’s option. Good fictional
examples appear in George R, R. Martin’s Wild
Cards: Aces High, Walter Jon Williams™ Angel
Station, and Bruce Sterling’s Crvsial Express.

Transforms

In highly-cinematic Mecha or Supers cam-
paigns, a bioship may possess the ability to trans-
form into a much smaller “"mundane” form. This
is very convenient. since it allows a huge space
battleship to hung sround with other PCs, Buy this
as the Transformation advantage (p. C168}. The
best fictional example of such a vessel 1s Ryo-
Ohki, from the multi-media senics Tenchi Muyo.

Tech Leusl

Bioships are usually at least TL12-13, but
might be availablc at a considerably lower TL if
a space-faring organism that is especially easy to
adapt into a ship is utilized.

Gengineering Bioships: The level of gengi-
neering reguired vartes widely, especially since
most of the more unique advantages {e.g.. DR
and Flight) may be innate to the species — this is
why no TLs are assigned to them.  GMs want
to nse the gengineering rules to “game oul” the
design of a bioship. use the general guidelines
for gengineering animals — that is, come up
with the original species template, then apply
modifications to it, Assume that any bioship
advantage/disadvantage not native to the spocics
and not mentioned in Chapter 2 requires TL 14,

Bioship Guberwear and Implants

Various weapons and gadgets — such as
vehicle components — could be cybernetically
implanted into a bioship, rather than being placed
in flesh pockets. GMs may find it worthwhile to
use GURPS Mecha, Robots or Vehicles as a
source for possible equipment. If so. assume that
the ship can have a maximum of 50 tbs. and 1 cf
of new integral components per ton of ship mass.
Where it matters — e.g., when adding armor or
screens — assume that a ship’s overall volume
{not the same as the usable interior volume!} is
about 50 cf per ton of bioship mass, and calculate
surface area from there.

Implanted systems that can be controiled
cybernetically by the ship itself cost an extra
$500/system for neural interfuce wiring.

] m
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Purchase Price

Bioships may be priceless, but it they can be
easily cloned or bred, a good way to estimate pur-
chase price is 1o multiply final point cost by $1,000
{and add the price of any cybernetics). If bioships
are much harder to produce (perhaps they must be
captured wild and surgically modificd}, multiply
the cost by a factor of 10 or more.

oample Bioship: Uoidshark (TLI3)

ST +990 {396 points), DX +1 (10 points}, 1Q
-3 (-20 points), HT +3 (30 points).

Racial Advantages: Acceleration Tolerance (10
points), Chameleon 4 (infrared and radar only -25%,
21 points), Combat Reflexes (15 points), DR 100
{300 points). Extended Litespan 3 (15 points), Extra
Hit Points +490 (2,450 peints), Flesh Pockets (25
points, 6.25 tons), Flight (I G space acceleration,
+25%. 50 points), Hyperflight (75 points, 1 LY/day},
Internal Hearing (4 points), Internal Speech (5
points), Internal Taste and Smell {1 point), Internal
Venom (5 levels, corrostve, spray, +106%, 30
points), Lightning {604, Costs Fatigue: 2/use. -10%,
337 points). PD 4 (100 points), Peripheral Vision (15
points), Radic Speech (23 points), Sharp Teeth (5
points), Spectrum Vision {40 points). Super Flight 4
{x16 move, 16 G acceleration, 80 points), Vacuum
Support (40 points), Venom (20 levels, corrosive,
spit, +35%. 405 points).

Racial Disadvantages: Bad Temper (-10
points), Inconvenicnt Size (-10 points). No
Maniputators (-50 points), Overconfidence {-10
points), Sense of Duty (master. -5 points), Slave
Mentality (-40 points), Sterile (-3 poinis),

Racial Cost: 4,336 points.

Price: $4,336,000.

The Voidshark was once a presentient water
creature similar in mentality to a whale, but resem-
bling a giant electric cel, with a ough, spiky hide
and a mouth full of sharp teeth.

Over a period of centuries. the species has been
bred and gengineered into a living spaceship: a
corvette-sized (scale 10) bioship. A typical adult
Voidshark 1s 50" long, 10" wide and 10’ high, and
masses 100 tons, Its skin has been toughened to
resist vacuum and internal flesh pockets have been
added. Electrical abilities and digestive enzymes
have been tremendously enhanced to provide power
to internal mechanisms as well as serving as
weapons. A family of symbiotic biomechanoid
organisms — a communicator beast, warp-drive beast
and so on — have been implanted into s body to
give it extra capabilities. All these modifications
have left the Voidshark sterile — and bad tempered.
It is controtled by internal mechanisms and a pilot.

The interior of the Voidshark is not pleasant; it
is filled with pulsing organs, dripping ichor and odd
smells. It has an airlock, several corridors and inter-
nal compartments (25 hexes worth). It 6.25 tons ut
capacity arc used to provide indefinite life suppor
to the pilot and 1.25 tons of cargo space,




Sentient Buildings

“Yes, children, that cross-shaped building is our very own
Dr. Raymond Garcia. His parents were Neo-Christian Hyper-
Evolutionists, which {s why he Is a sentient biomass. Dr. Garcia
is very clever, with six basic patents in his field just this year. Of
course, we shouldn't be surprised, because his brain has a sur-
face area the size our of swimming pool. Now, when we visit,
we'll have to change and spray first, because Dr. Garcia
doesn’t want us tracking our germs inside his body.”

— Carmen Ortega, school teacher

A near-sentient or seatient “living building” should be cre-
ated like a bioship, but without movement abilities; use the
Sessile disadvantage {(-30 points, p. C1104)}. If it has arms, they
are usually only internal ones. Many living structures have a
more rectangular, squat construction than bioships — for
instance, a typical house-shaped building might be 2° high, 2
wide and 1.257 thick times its scale.

Note that Sessile allows a -75% limitation on the cost of
Extra Hit Points (see p. 138).

Ur. Garcia's Biomass

Here's a sample “living building.” In Dr. Garcia’s case, the
goal was ta praduce a “new evolutionary stage” for humanity.

ST +990 {No Manipulators, -40%, 396 points), 1Q +4 (45
points}.

Racial Advanrages: Extra Hit Points +490 {Sessile, -75%,
613 points), Flesh Pockets (10 points), Injury Tolerance (No
Neck} (5 points), 360-Degree Vision (25 points), Unaging (15
points),Universal Digestion (15 points).

Racial Disadvantages: Inconvenient Size (-10 points), No
Manipulators (-50 points), Sessile (-50 points), Unusual
Biochemistry (-3 points),

Features: Scale 10, weighs about 100 tons,

Racial Cost: 1,009 points.

-
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Other Living Structures

Spaceships and buildings are the easiest kinds of living
structures to create. A living aircraft or land animal that is big
enough that people can ride inside s trickier, because of struc-
tural problems associated with giant creatures. Gengineered sub-
marines, watercraft or perhaps blimps are more feasible. Even
though they are unlikely, feel free to create living aircraft or
ground vehicles using these ay models:

Bioblimps

These remain buoyant due to hot air or hydrogen in internal
sacs, They may drift in the wind, or be propelied by gas vents,
wings or cybernetic implant propellers or jets. Some models
have manipulatory ability — for instance, alien gas-secreting
glands might be combined with cetacean or squid/octopus mor-
phology and neural structures to develop tentacles (for picking
up cargo or mooring . . . trunk-like tentacles could even siphon
water for ballast or to drink).

Biobtimps should be built as bioships, but limited to atmos-
pheric flight. Vacuum Support and more than one level of
Enhanced Move or Super Flight are inappropriate. Recommended
disadvantages are Fragile (double penetrating damage from
fire/heat rather than crushing attacks, -50%, -10 points; p.
C11G2) and Invertebrate {(-20 points, p. C1102}). Some bioblimps
have Slow Eater {-10 points, p. C1104} or Slow Metabolism (-10
points/level, p. C1104). Due to the size of the gas bag, bioblimps
will usually have a volume many times greater than their size
would indicate, although weight remains the same and all of the
extra volume is filled with stored gas and ballast.

Biosubs

These are gengineered water creatures, usually propelied by
flippers, a fluke or tail, or a squid-like jet. Build these like bio-
ships, but without Flight and Vacuum Support. Suggested advan-
tages are Enhanced Move (Swimming) (10 points/level, p.
Cl54), Gills (0 points, p. CI56), Pressure Support (varies, p.
C163) and Sonar Viston (25 points, p. C166}. Aquatic {-40 points,
p. C1101} is the most common disadvantage. Naval biosubs often
possess tentacles, bioelectric weaponry, an ink jet {Smoke, only
in water, -30%, 11 points; p. CI73}, or small, fast drones with the
Bio-Bomb advantage that can be used as torpedoes.
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Braintaping. Suspended Animation. Cryonics. These are all processes whose
fundamental geal is to cutsmart death in one or way or another. This chapter takes a
look at the methods involved and their implications, as well as offering alternative
ways of handling these technologies in different campaigns and settings.

Cryonics and Suspended Animation

e goal of these processes is to use a combination of cold and drugs to slow
down or stop biological activity in humans, while doing as little damage to the body
as possible.

Cryonic Preservation (TL7)

Cryonics is the practice of preserving recently-dead bodics at extremely low
temperatures, with the hope that future medical science — especially nanotech-
nology — will be able to revive them. At present, there are a handtul of corporations
or socteties devoted to cryonic preservation, mostly in the United States. Only dead
people are frozen, as TL7 cryonic techniques would kill a living subject.

If eryonic preservation is to be meaningful, it must take place as soon as possi-
ble after death. This is because a dead body's tissues suffer ischemic damage (pro-
gressive detertoration that sets in after breathing and blood circulation cease}.
Patients should be placed on a portable heart/lung machine immediately after clini-
cal death. to restore some circulation. Their corpses can then be taken to a cryonics
facility, where the actual cryonic process can take place.

Preservation at eryogenic temperatures prevents further tissue deterioration, but
has ils own problems. The most significant of these problems is caused by ice crys-
tals forming in the cells. The human body, even dead. is mostly water. When it is
frozen, the water expands, rupturing the cells. This van cause cracks throughout the
body. including the brain.

To minimize tissue damage, a special protective solution (at TL7, a glycerol-
based selution) is slowly introduced into the subject’s tissues, using a specialized
heart/lung machine to pump it through the patient’s body. The patient’s bratn is
carefully monitored during the process, which takes about four hours. Next, the
paticnt’s lemperature is gradually lowered (over the period of five days) using dry
ice. When cold enough, he is then deposited in a liquid-nitrogen bath for permanent
cryopreservation at -320°F. At this temperature, all biochemicat and metabolic dete-
rioration effectively halts. Subjects who are maintained at this temperature can be
preserved almost indefinitely.

A person in cryonic preservation 1$ sometimes called a “corpsicle™ (a term
coined by SF author Larry Niven), a term that advocates of cryonics may consider
to be impaolite.




Age and Aging

I the developed countries, the popu-
tution is fast approaching the point
where senior citizens will be the muajori-
ty, and fur less tikely to “retire”™ quietly
from the scene.

GURPS currently reflects aging by a
progressive decline in attributes when
“aging rolls” (vs, FFT+TL-3) fanl; see p.
BR3. Normally, 4n aging roll that comes
up 17 or 18 results in the loss of hee
attribute ponts, This is a perfecty valid
approuch, but it cun be made u little
more colortul: Starting at age 60, aging
rolls that come up 17 or 18 cost only
one pohitt from an auribute. pot two.
However, on a nutural 17, also rolt tor a
disadvantage on Tuble /: on a natural
18, rofl on Table 2.

Tahle 1: Rge-Uaused Jisaduantages

.. Appearance™
2 . ... Bad Sight
3. ... Extra Slecp {one level)
4 ... Hard of Hearing
5. ... Hidebound or Obdurate
6. ... Extra -1 to attribute

* Lower Appearance by one siep;
e.g., Altractive becomes Average, or
Average becomes Unattractive. Do nol
reduce Appearance below Unattractive,

Table 2:

Severe Age-Caused Disaduantages

1., Absent-Mindedness
... .Short Attention Span
3-4 . Terminally 1l (-50 points)
5.... Weak Immune System
6 .. .. Extra -1 to Attribute

If u pre-existent or inappropriate dis-
advantage is rolled, gither rerolt or
assume two attribute points are fost.
Bad Sight or Hard of Hearing can be
allowed to progress to Blindness or
Deafness, additional levels of Exira
Sleep can be accemulated. and
Terminally HI can progress up to -73
and - [U-point versions, if the GM
wishes,

(aining a disadvantage from old age
does not “give back™ any character
points, Instead, reduce the character’s
point total. Likewise, characters who
acguire disadvantages in this manner do
not have @ pay points 10 bity them off —
GMs should allow this for “free™ if the
character goes to the expense or effert of
finding effective medical treatment.
GMs should define Terminally 11t as a
specific disease, and ullow treatment on
that basis.
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A typical price for “whole-body™ cryonic preservation, including both the oper-
ation itself and the promise of indefinite cryonic storage. is $150,000. But there’s a
cheaper alternative . . .

Neurapreseruation

This process involves preserving only the severed head (since the brain is the
scat of memory), the idea being that a technology advanced enough 10 revive a body
should be able to handle a brain transplant (o a clone. Neuropreservation is cheaper,
since a head is smaller. On the other hand, this kind of “head job” is controversial, for
a couple of reasons. First, many consider the practice a little ghoulish. Second. it's
possible that a future society might have cthical qualms about transplanting a brain
into another body (even a clone), or might not consider a severed head to be worth
reviving. Neuropreservation (including operation and storage) costs about $50,000.

Cryopreseruation Units (TL7)

These storage units are basically giant thermos bottles designed for very low
temperatures. They don’t require electrical power, instead retying strictly on chemi-
cals. Since they are intended for the long haul, cryogenic preservation units are nor-
mally made of two layers of steel separated by multiple layers of insulating maten-
al. This reduces evaporation to & minimum, but they should still be topped up with
liquid nitrogen every 10 days or so. In an emergency, they can be left untended for a
few months before the bodies will begin to thaw. Bodies are usually stored head-
down s0 that the brain will remain cool even if there is some evaporation,

At TLS, cryopreservation units are more cfficient, requiring replenishment only
twice & yeur.

Whole-Body Unit: A storage unit designed to preserve 3-5 whole bodies. 2.000
lbs., 40 cf, $10,0600.

Neuropreservation Unit: A storage unit designed to preserve 10 heads. 1,200

Ibs., 12 cf, $6,000.

Cryonic Revival (TL9)

A “corpsicle” frozen using TL7-8 cryonic preservation techniques may be
brought back to lifc with the help of advanced nanotechnelogy. Here's a possible
schedule for revival:

TL9: A corpsicle’s body can’t vet be brought back to life. However, cell sam-
ples arc well-enough preserved to allow a clone 1o be made. That clone won't have
the original’s memories.,but the preserved brain's deep structure can be read using
braintaping technology (p. 116), and that braintape can then be transferred to the
clone. Unfortunately, the primitive freeze techniques used mean only a very low-res
braintape can be retrieved (p. 117) using this technology.

TL16: More advanced memory salvage processes mean that {ow-res braintapes
(p. 117} can be made from corpsicles.

TLII: Normal braintapes are now possible. At this point, anyone who was frozen
can be “brought back to Iife.” Of course, the resuit is a copy rather than the original.

TL{3: The original body can be restored. The body is placed in a chrysalis
machine (p. 23), where advanced nanomachines will thaw it out, place it in a form
of bio-stasis, and then repair any damage or disease suffered. This process takes
about one day for every hit point the corpse was below 0 HT at the time it was
frozen. Since the body is being virtually rebuilt anyway, it's relatively trivial to alse
restore any losses that occurred due to aging,



More About Gryonics

Sipge cryonic preservatjon cosis
$50,000-$ 150,000, an up-tront payment
is out of the reach of most people. One
solution practiced by current cryonics
corporations is v chcaurage their cus-
tonters to take out life insurance poli-
vies, pavable to the corporation. For a
tew dobars a week, immortalily may be
YOUrs.

Most cryonics companies take pread
puins 1o ensure their financial stabilny,
investing a portion ol alt fees in trusi
funds. (This gives 4 now meaning to the
term “brain trust™!y These precautions
are o ensure (hey can maimain their
paticnts and, hopefully, will have the
funds to pay lor whatever medical pro-
cedures prove necessary for luture
revival,

However, there’s always a chance
that something may go wrong. Besides
the obvious problems of fly-by-night
operations and the possibility that fulure
science may not be up (o 1he task of res-
urrccting people. here are a few other
5CENATIOS:

Financial Disaster: Someone goofy
{or the entire national economy collaps-
es!) and the organization runs tow on
meoncy. 1t's possible that whole-body
preservations may he converted to
cheaper-to-maintain neuroprescrvation,
or that some or all bodics may have to
be allowed to thaw.

Proflems with the Law: Preserving
corpses “without decent horial™ rubs
some people the wrong way. Currently,
most eryonics firms have good Liwyers
and emergency plans. Buc if laws or
meorals change (for exameple. in the neo-
fascist GURPS Cyberworld selting},
they could find themselves having to
look for new homes in a hurry. and
maybe hiring some professional help,
Simuggling a dozen steel containers out
of state may be an interesting challenge
for a group of street ops, especially if
each holds a ton or so of hiquid aitrogen
and a dozen human heads.

Future Nighitmares: Fulure socicty
may have luceative and unpleasant uscs
for “corpsictes” - e.g., reviving the
brain, only to incorporate it tnto a
cvborg starship or computer matrix. In
several of his stories, author Larcy
Niven has suggested that i freezing
techniques become good enough o pre-
serve bodies without much tissue dam-
age. ther a future society might look
upon cryonauts as a potential source of
organ ransplants,
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MAAS

TAPEREADER

At any TL, if the brain itself was badly damaged by injury, radiation or illness
before freezing took place, the new body may be missing the memories or personal-
ity of the original. See Braintaping (p. 116}, for the limitations.

auspended Animation (TL3)

Being able to revive a frozen corpse is one thing, but freezing people without
killing them requires a far more advanced technology. This process is “suspended ani-
mation,” sometimes called “bio-stasis™ or “freeze.”” The suspended animation cham-
ber, or “freeze tube,” uses a4 combination of cold and drugs to preserve the occupant,
often with automatic drug dispensers built into the tube itself so that a person need
only lie down and close the tube to be put into freeze within minutes. The “freeze
drugs” used may be advanced versions of current cryo-protective drugs, or biological
nanomachines.

Whatever the means, & five person who has undergone suspended animation is
rnot dead. Rather, his metabolic processes have been effectively halted, but can be
restarted using the machinery contained within the suspended-animation chamber.
In this way, an injured or dying person can be preserved, perhaps long enough to
reach a medical facility that can cure him. If no cure is available, he can be frozen
between life and death until future science can devise one.

The obvious non-medical use of suspended antmation s for space travel. If a space
voyage takes vears, suspended animation may be necessary for manned flight. Even if
it takes weecks or months, it would still reduce tedium and save on life-support costs.

Healthy pecople may also choose suspended animation to “time travel” into the
future. The motive could be unwillingness to wait for an event (“'wake me up when
you're ready to marry me™). boredom (“wake me up in a hundred years™) or even &
desire 10 monitor a long-term process, such as a team of sociologists monitoring a
culture's development (“wake me up when the Tang Dynasty falls™).

Individuals — or entire organizations — who live only for a specific mission may
be kept in suspended antmation most of the time, being revived only when needed.
For instance, a super-assassin or an entire army of bio-sotdiers could be too danger-
ous Of expensive to maintain in peacetime. Instead, such individuals could be kept
in suspended animation, to be thawed out and briefed whenever a crisis threatens,
then put back to sleep afterwards. (This might make an interesting campatign, as
each adventure could be set progressively farther into the future.)

Finally. a dead person kept in suspended animation can be more easily bratn-
taped. If cloning and memory transfer are feasible, a freeze tube will keep the body
“on hold™ until a clone can be prepared. The occupant will not deteriorate until 1d
hours after removat. Suspended animation is also useful for keeping spare bodies on
hand ¢see Cloning of Multicetlular Organisms, p. 14).

Freeze Tubes (TL9)

Putting someonc into freeze or taking him out takes one hour. Unlike nitrogen-
hased cryopreservation umits, freeze tubes are electrically-powered, with a built-in E
ccll for backup. A freeze tube can run on this hackup power for six months at room
temperature. No other maintenance is needed. Freeze tube storage costs $250/day
for short periods, or $30,000 annually; discounts of 10% to 60% off the annual fec
are available for long-term storage of 50 years or more. This price includes a very
safe, well-guarded storage space.

A freere tube, with dedicated monitoring computer, costs $35,000. Weight is
750 pounds and volume is 50 cubic fect,



Braintaping Fees

At TLU+. many commercial clinies
that have cltone Lacitities atso have
bratntuping equipment, and vice versi.
Here's a typical schedule of fees thal
would be charged by 4 hospital or simi-
tur organization. assuming that bratmap-
ing is perfectly legal:

» 52,000 to direct-program a blank-
minded clone, whether for the first tithe
or with & memory update. The clone
will cost extra — see Cloning Costs and
Times (p. 16).

« $25.000 10 make a brainlupe copy
on MMSD or digital media. or to update
sitch a braintape with more recent mem-
ories. This price drops to $12,500 a1
TL1G, or $6,250 at TL1!.

Memory Storage

We are our memories — but while
memory is known to be seated in the
cells of the brain. its exact workings are
stitl somewhat mysterious. According to
current theories:

Short-term menory 15 stored electro-
chemically, and is not durable. Within
a few minutes to an hour, short-term
memories are either forgotien or trans-
ferred inlo long-term memory. In addi-
tion, trauma (especially & head injury,
and probably death followed by brain-
taping) may result in shori-term memo-
ries being lost. This means that some-
one who is revived via braintaping will
often have no memory of the last
moments of his life!

Long-term memory consists of those
memorics that our brain has permanently
retained, by accident or design. Long-
term memories seerm to exist in the struc-
ture and connections of the brain cells
themsetves, Ag long as the brain has not
suffered substantial damnage, this should
survive for a few hours afier death, until
the brain cell membranes themselves
begin to decay. Specialized freezing
techriques (crycnics or suspended ani-
mation) may be uble to preserve these
structures indefinitely.
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Braintapin
aintaping

Braintaping 1s the process of copying of a person’s mind (“memory and person-
ality™) into seme form of physical or ¢lectronie storage matrix. The usual goal of
braintaping is to achieve a form of sertal immortality. Once a body is badly damaged
or dead, the braintape can be transferred to a new matrix. often a blank-minded
clone of the original. If this process 15 camed out properly, the new receptacle then
hecomes the mental duplicate of the original person. Depending on the technology.
it may also be possible to store copied minds (“braintapes™) 1n a physical or elec-
tronic medium so that the transfer can be made later.

Memories appear to be encoded within the physical structure of the brain on the
molecular level. The problem in bramtaping 13 twofold: first. lo copy all this infor-
mation in a usable form (that 15, to make a complete blueprint of memory, not just a
photograph). Second. to use this copy to reconstruct the original’s memory and per-
sonality within a new host.

This section presents several alternative forms of memory-transference technol-
ogy. Exactly which ones are in use in a particular campaign is up to the GM.
Likewise. the TLs arc compietely up to the GM - there’s no reason why braintaping
should not occur much later than TLY. the level that previous GURPS books have
sct for it

Braintaping Techniques (TL3)

Braintaping is the standard method of memory copying and transfer in GURPS.
It assumes that it is possible 10 make quick copies of a mind without damaging the
original or causing significant memory loss 1n the process.,

Molecular scanning of the brain might use an advanced form of magnetic reso-
nance imaging (MRI), or some other torm of non-invasive scanner. However, it's
also possible that the precise imaging required may require actual physical probes.
These might be a development of the scanning. tunneling microscope (STM — a
device currently being used to study snd manmipulate molecules), or they may be arti-
ficial microorganisms or robotic nanomachines which replicate through the brain,
mapping it. Such nanobots might be designed to transmit information back alter
they have permeated the brain, or it may prove necessary to send in other nano to
guther data from them. It's also possible that nanobots would work in concert with
external sensors; e.g., the nano might “highlight™ arcas of the brain (perhaps with
1sotopes) in order to make external scanning casier.

H invasive brain probes are used, they should be designed so that they do not
disturb brain structures as they record them. Memory transier probably involves the
use of similar active probes. but this time they would be designed to alter molecules.
Programmed with the information gained during the copying process. they would
rewrite the hast's brain structures to conform to the original’s.

Here's how it might work in practice:

Oirect Programming (TL9)

Direct programming 18 the process of mechanically copying all memories from a
person’s brain to the brain of his blank-minded clone. This does not require the actual
storage of memory. Instead, the molecuiar probes heing used to read the memories of
one brain are directly linked 1o similar probes being used to program the other.




Braintapes
and Realism

Earlier GURPS books made certain
assumptions about braintaping. Now
that cwrent advances i fields such as
nanotechnotogy are beginning to sug-
gost ways in which bruirtaping may be
accomplished, GMs may wish to correct
some of these assumptions in light of
current thinking on the subject. These
vptienal rules can be used to make
braintaping “more realistic™:

Fading Memories: The direct pro-
vramming rule {p. 11631 assumes that
memories will fade from o clone if they
aren’t updated periodically. Actually,
there's every teason o believe that
long-term menories, once pragranyned.
would be permanently stored.

Freezing: The idea that freezing a
corpse will buy extra time to make a
braintape doesn’t hold up realistically.
Unless cryonic or suspended anima-
tion technologies were used, freeving
will damage the brain, making “taping
harder!

Memory Reguirements: The figure
of 100 gigs for a digital braintape is
terribly optimiatic — 100 rerabytes
(100,000 gigs) 15 more reahistic. On
the face of it, this means that brain-
tapes would require sizable dala banks
to store them, especially at TLY-1{L
and putting braintapes on standard
computer disks (as in GURPS Ultra-
Tecl’s personality implants) would
reguire TL14, not TLH1. However,
earlier books seem to have underesti-
mated the data storage capabilities of
uitra-tech computer wedia by about
the same fuctor  see DNA Computery
(p. 13). Thus, if both optional rales are
used, we're back o minds on-disk
aguin.

Progressive Deterioration: While
memorics may susvive for hours after
death, there may be some losses,
Optionalty, if more than 2 hours have
passed since somcone’s deuth, only
low- ar very {ow-res brainlapes are pos
sible. and after 12 hours, only very low.
res bramn tapes can be recovered. This
assumes that the subject isn't preserved
via cryomes or suspended animation. of
course,
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This cun be visualized as two machines joined by a cable, one for scanning, the
other for programming. The original person lies in one machine, the clone in the
other. The scanner reads the original’s memory and immediately translers the data
1o the programmer, which writes it into the other brain. There is no need to translate
the analog data gathered by the probes into a digital medium — it’s simply going
from one biological matrix to another, If internal probes were employed, the actual
probes themselves might even be transferred.

From the patient’s point of view, he simply visits & clone storage facility and
programs his (comatose) clone with his memories. This takes one hour. If not repro-
grammed within a month of the previous visit. the clone’s mind will go blunk again.
See Cloning Costs and Times {p. 16} for the cost of growing and maintaining a
clone in storage.

It is also possible to program a clone from the original’s recently-dead body. If
successful, the reawakened clone retains all the original’s memories up to his time of
death. While the exact moment of death will often not be recalled, circumstances lead-
ing up to it {e.g., a mortal wound or illness) can be very traumatic. Unless death was
either peaceful or sudden, the GM can require the clone make a successful Will roll o
avoid acguiring an appropriate new Phobia (p. B35) from their death experience,

Direct programming from a corpse must be done within 24 hours of death.
Sticking the body in a freezer will give up to ten days — but see Braintapes and
Realism (p. 116) for some optional rules. Cryonic preservation (p. 113) or suspended
animation (p. 115) techniques atlow indefinite storuge before braintaping, although
cryonic preservation imposes some limits — see Cryonic Revival {p. 114). The body
must alse be relatively intact (no worse than -5xHT) and the brain must be in decent
shape. More than 5,000 rads of radiation damage (+1,000 rads per TL over TLY)
will prevent braintaping, as nerve tissue will be damaged beyond readability.

Braintapes (Late TL9)

Rather than being stored in a clone, memories are recorded in a mechanical
malrix, as a “braintape.” This is a non-trivial task, but has the advantage that no
clone need be kept in storage (just whatever cells are needed to grow it).
Furthermore, multiple copies can be made as safeguards.

TLY braintapes can only be stored within a mechanical memory storage device
(MMSD): a large, specialized device that stores one person’s braintape. Unlike a digi-
tal braintape (below}, this is an analog memory storage device — possibly a semi-
organic, protein-based matrix — which would explain why it is larger and heavier than
a digital braintape. See Braintaping Equipment (p. 119) for MMSD weights and costs.

TL10+ techniques store all of a person’s memories indefinitely on standard
computer media (“on disk™). This requires converting the brain's analog memorigs
to a digital format. For game purposes, assume 100 gigabytes of storage space is
required for a person’s memories, aliowing for data compression.

While a MMSD or computer disk can be stored anywhere, updating it with
more recent memories requires a special olinical braintape machine or portable
braintaper (usually found only in hospitals), and requires a two-hour sesston. See
Braimaping Equipment (p. 119) for details.

f."-"o- A
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Low and Uery Low Resclution Braintapes (TL9)
These are “quick and dirty” copies of an individual’s mind. A clinical braintape
machine or portable braimtaper can make a “low-res™ brainlape at +2 to skill for
50% of the normal time and cost, or a “very low-res” braintape at +4 to skill for
25% of the normal time and cost. If stored digitally, a low-res braintape tukes only
1/2 the storage space: a very low-res one takes only 1/5 the space.



Alternative Braintaping
Technologies

Here wre sume options (hat change
the way braintuping works in a cam-

paigt:

Brainpeeling

What if it were impuossible (o make
inolecutar copy of the brain without
hurming it? I the brain is being mapped
by nanomuachines, they might destroy
the brain’s structure even as they reeord
it. After a bruintape copy is made, the
original person is very dead. but the
copy still exists, If it's a digital copy
{TL 103, this means that mulliple copies
can still be made,

Gustom Brains

As memory is built into the structure
of the brain cells, it may prove impossi-
ble to simply write memories onto the
brain of 4 "blank-minded clone™ or
other person. If this option is used,
instead of transferring memories to an
existing clone, it will be necessary to
grenw the clone brain, layer by layer, to
match the “taped™ information. This
takes the same lime as growing the rest
of the clone {and can be done concur-
rently). Thixs also means that updating
the memories of a “ready to use” clone
would be impossible — you'd need an
entirely new brain.

Low- or Uery Low-Res Only

It’s possible that braintape technolo-
gy isn't guite up to making a completely
accurate model. If so, then normal
braintape machines all produce low-res
copies (al the same cost, lime and skill
as a normal braintape}, low-res
machines produce very low-res copies
(4t the same cost, time and skill as a
low-res braintape) and very low-res
imachines do not exist.

No Digital Braintapes
p
Braintapes can only be stored in a
special MMSD maueix. This means thai
they can't be copied over and over
again. ar used in ghostcomps. nmaking it
easier to ensvre someone “stays dead.”
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i & fow-res braintape is used to program a cione or is playved into another body,
it's treated as a normal braintape, but there’s a loss of skills and memories. All
points put into skills are halved (round fractions of 1/4 down to 0), reducing levels
accordingly. In addition, the subject will often experience partial memory losses.
The subject should make an 1Q-3 roll. If the roli fails, Partial Amnesia (-10 points,
p. CI86) results; on a critical failure, Total Amnesia (-25 points, p. CI&86) oceurs.
The subject also has a 50% chance of gaining Flashbacks (-5 points, p.CI90), repre-
senting the brain struggling to make links to isolated pockets of memory.

If a very low-res braintape is used to program a clone or is played into another
hody, it's treated as a normal braintape, with a significant tuss of personality, skills
and memories. The copy has -2 1Q and Total Amnesia (-25 points), but retains a
hasic personality {(including mental advantages and disadvantages), his life skills
(including native language at his new 1Q} and 1/4 his points in skills (round down).
However, advantages based on emotional sensitivity — e.g., Charisma, Empathy,
Fashion Sense, Rapier Wit and Sensitive — are lost. The subject has a 50% chance of
gaining Flashbacks (-5 points), as above.

bame Effects of Braintaping

Braintaping is almost totatly reliable
if performed with proper hardware of the
sort found in major hospitals.

If the GM cares to roll for hospital
braintaping, use Electronics Operation
{Medical) skiil; a typical specialist would
have this at skill td+13. A normal failure
simply results in a delay of 2 hours or so; &
critical failure must be confirmed by a sec-
ond failure before an undetected problem
can occur. This may range from the wrong
braintape being played into the body to a
damaged or flawed transfer, as described
under Portable Braintaper and Portable
Programmer, below. Statistically, a clinical
braintape machine can still make mistakes
in an extremety small percentage of cases —
this could lead to an adventure, especially if
a hospital tried to cover up its error.

If a clone is activated after being pro-
grammed via dircct memory transfer or a
brainttape, it gains the memerigs and skills
of the original as of when his memories
were last recorded or transferred, If the
new body's statistics differ from the old
one’s {e.g., an old man transferring into a
young clone body), adjust as for Brain
Transplants (p. 66). A recent transferee has
DX-6 and 1Q-2 as the mind adapts to the
new body, Make a HT roll every week:
success regains ! point of each, while a
critical failure is a temporary sethack that
eosts | point of each.

For ethical {and possibly technical} reasons, braintaping is designed to be used
on a “blank mind” - usually, a clone grown while comatose, which has no memories
of its own. Programming an awakened person (including a clone who has had expe-
riences of his own) with a braintape may either completely overwrite his mind (cre-
ating a new person), rearrange brain cells so as to leave him a vegetable {I1Q 1), or
result in an unstable bicad of both minds — GM’s option. If the latter. assume the
effect is a Split Personality (- 10 points}, with - 10 to -30 additional points of different




Persona-Napping

Somcone who wanss to abduct u per-
son in vrder to interrogate, hire or
enslave him may find it casier o copy «
braimape and sleal tissue saniples than
1 abduct the ortginat. I duie properly,
1o one — including the original — may
bu aware that a crime has been commit-
ek

This crime may be very casy o com-
mit tracelessly if the perpetrator is an
ofticial in charpe of a braintaping clinic
or other body that has been entrusted
with such swmples, Discovering that a
copy ot you has been made and is in
someone else’s hands, possibly suffer-
ing abuse, may be a very traumatic
experience.

Multiple People

Braintaping or similar technology
can create mulliple copies of the same
personality, in cloned or different bod-
ies.

In gencral, the GM should let a
player control onty one of them. The
others will diverge into different peo-
ple. The GM should play them much
like the onginal. but they will develop
their own goals a5 they have diverse
cxperiences — this can happen right
away, if they learn that they arcn’t
unique. In fact, a copy (or the original,
if he learns he's been bruintaped) may
deliberately want to alter his lifestyte in
order to better express his own indivad-
vality.

1f the original dies, the GM can
allow the player 10 switch to another
copy (West End Games’ Paranoia
RPG was built around the humorous
possibilities inherent in this tdea).
Alternatively, the GM can rule that the
player character is dead and the other
clones remain NPCs, This is suggested
if the copies have had time to diverge
considerably in terms of their life expe-
riences.

Depending on their personalities,
two “duplicates” (regardless of which is
the original and which is the copy) may
get along, be uncomfortable with each
other, or be unable to stand the sight of
one another. However, they will have a
close bond, and will think in much the
same way — if they ase together, they
may astound observers {and them-
seives) by finishing each others’ sen-
tences, and will have close insight into
one another's feelings.

Crntinued on next page . . .
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mental disadvantages for each personality. Edgy, Flashbacks, Manic-Depressive, On
the Edge and Paranoia are all appropriate.

At the GM’'s option. TL10 technology may allow a braintape to be played into a
blank-minded clone of someone else. 11 this happens, use the braintape’s 1Q, skills
and mental advantages and disadvantages, bul the ST, DX, HT and physical advan-
tages and disadvantages of the clone body. Adjust all skills to conform to the new
DX of the body, and adjust 1Q by any species modifiers. For example, 1t a human
mind were played into an ordinary dog’s body (1Q 5}, the human would be -5 on [Q.
However, while any decrease is possible, [Q can't increase by more than +2 in this
way. Recalculate character point totals based on the new values.

Braintaping Equipment
There are numerous different types of braintaping and braintaping-related
equipment.

Oirect Brain Programmer (TL9)

This is & maching that can directly program the brain of a blank-minded clone
with someone’s memorics and personality. 11 cansof store memories on a MMSD or
disk. The process requires the original and the clone {who may still be in the clone
tank} to be present and hocked up 1o the device. The transfer takes two hours and
reguires Electronies Operation (Medical) skill.

A direct brain programmer 15 1,000 lbs., 40 ¢f and $200,000. Ialve weight and
cost at TL10), and again at TL11.

Clinical Braintape Machine (Late TL9)

This 18 a hospital-gquality device for braintaping. It resembles a double-sized
life-support bed with specialized, sophisticated cerebral scanning and diagnostic
facilities built into it. plus cables to connect to a MMSD or data bank. It is designed
to be as safe and reliable as possible.

A clinical braintape machine can record braintapes from a living person or
recent corpse as described above, imprinting them into a blank-minded clone or
MMSD. or (at TL10+) storing them 1n digntal format. It can also transfer memories
from a MMSD or {at TL10+) digital braintape into a blank-minded clone. Either
way, the process takes 2 hours and requires Electronics Operation (Medical) skill.

Braintaping installations at hospitals are almost totally reliable, with numerous
safety interlocks and computerized tutorials. (If the GM cares to roll for hospital
braintaping, a critical failure should require a second roll. with only another critical
failure “confirming” the crror. Failure can have some of the etffects described for
failure with portable braintapers and programiners, below — GM’s option.)

A clinical braintape wachine 1s 2,000 Ibs., 40 ¢f and $} millhon. Halve weight
and cost at TLL10, and again at TLLL. A low-res clinical braintape machine (which
can erfy make low-res braintapes - see p. 117) is half the normal price.

MMS0 (Late TL9)

This 15 a mechanical memory storage device, used Lo store a single TLY brain-
tape. (At TL10+, memorics are usually stored digitally.) It weighs 800 Ibs,, takes up
54 cf and costs $40,000. I no digital braintapes exist, higher-TI. MMSDs may get
smaller. At TL10, a MMSD may be 1/10 weight and hall cost. At T+, 1t rmght
resemble a large video-game cartridge (8 1hs.) and cost $10,000.



Multiple People
(Gontinued)

In gare tenns. this can he exprossed
by giving cach of tham same or al of
Empathy (only with duplicate, -70%. 3
poinis: p. B20) Intwition fouly to gucss
what duplicate plans. -70%, 5 points:
o B200 and (i some settings) Special
Rappuort (p. Cldo). If the onginal was
telepathie, the copy will be alsuo.
Furthermore, #t's hkely that their minds
will he synchronized. The GM may
allow both charucters to bhuy the
Mindlink advantage (p. CH 1L perhaps
allowing one level per level of
Telepathy Power they have,

The point value of these advantages
cun be reduced by taking any of these
disadvantapes: Fasy to Read (only by
duplicate, -70%, -3 points: p. CI89).
JTealousy (only toward duplicate, -70%,
-3 points; p. B34) and Paranoia {that
duplicate is plotting aguinst you, -40%,
6 points;, p. B35} The lmitation on
Puranoia 1s worth less because the
meintal double doesn™ have o be pre-
sent for the original 1o be worrying
about what il might be doing! The GM
can also consiter the possibility of one
duplivate counting as an Evil Twin (p.
CH77)0 These dixadvantages must be
bought ofl it all memal dupleates are
destroved, comatose or otherwise dis-
posed of.

Gampaign Effects
of Braintaping

When a clone is "activated” aller the
lepally-proven death of the original,
maost socteties consider the clone to
legalty he that person, with all his rights
and property. Sociclies may pass laws
lo restrict multiple copies of living
people. though some may allow it
(ereating o “clang family™ effect). To
muintain control, some societics may
build braintapes so that copying them
autopmatically crases the first tape, and
pass laws to prevest multiple copies of
living individuals from being made.
Braintape recording and clone growth
will be strictly supervised by such sov-
ermmnents, though bootleg labs will
eXist.

But what does braintaping mean to
adventurers?

Continued on next page . .
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Memory Integration Oevice (TLI0)

This device is used to perform memory integration (p. 122}, It resembles a dou-
ble diagnostic bed with oversized neural helmets that cover the entire head of both
users. A memory iategration device weighs 500 ibs., takes up 50 ¢f and costs
$800.000. It normally runs on building power. but a D cell will operate it for three
memaoery integrations (24 hours).

Portable Braintaper (TLI0)

This is a digital braintape recording system small cnough to be carried aboard a
vehicle or installed in a doctor’s office. This sort of system is easier to manufacture
than a full braintape machine, so it may be the only type that is avaitable to illegal
“black clinics,” revolutionary groups or the like. It is basically half a braintape
machine, without the extensive safety interlocks and monitoring facilities of its larg-
er cousin. It can only record braintapes — it can’t play them into a clone’s mind, nor
can it directly program a clone.

It takes half an hour to read someone’s memory into the device, and requires a
skill roll against Electronics Operation (Medical). Fatlure means that another try is
required; critical failure meuns that the scanning has disrupted brain patterns. causing
possible brain damage such as Amnesiu. Epilepsy or a loss of IQ. If successful, the
device stores the persen’s braintape in 100 gigs of memory on a standard mini-disk.
At TL11+, a disk could hold multiple sets of memories in separate ftles!

At TL19. a portuble braintaper weighs 200 lbs.. takes up 10 ¢f and costs
$110.000. It uses a D cell, good for a year or so. Weight, volume and cost are halved
at TL11 and again at TL12; a TL12+ device fits easily into a small suitcase. A Jow-
res portable braintaper {which can onfy make low-res braintapes — see p. 117} 1s half
the normal price.

Portable braintapers are rarely availabic except to licensed physicians, and may be
itlegal. There are too many sinister things a criminal or enemy agent can do with such
a device, such as stealing a copy of someone else’s mind. However. this doesn’t stop
people from making them illegally, buying them on the black market, et cetera.

Portable Programmer (TL10)

This system is used to program a clone directly with a person’s mind, or to
update a clone using a braintape. To function, the braintape disk must be inscrted
into the programmer and hooked up to a growth tank (p. 18). forced-growth tank (p.
19) or portable clene tank (p. UT96) containing a cione. At TL10, portable pro-
grammers are usually only available to licensed physicians (and government agen-
cies), but by TL11+, even family doctors may have one next to the automedic -
politicians often prefer to control the taping machinery while leaving the program-
mer legal. '

Performing either programming or a clone update takes 6 hours and a success-
ful roll against Electronics Operation (Medical). Success means that the braintape
was properly transferred. Failure means it was accidentally erased ¢hope someone
has a backup copy . . .). Critical failure indicates it seemed to work. At least, most of
the memorics were transferred. Hopefully. Or if multiple braintapes were on the
same disk. maybe they transferred the wrong one.

A portable programmer weighs 300 lbs., takes up 15 cf and costs $200,000.
This is halved at TL11 and again at TL12+, It uses a D cell. good for a year or so.




ﬂampiligI:t Effects

0
Braintaping
(Gontinued)

First und toremaost, they can never
be sure that someone is permanently
dead. Cetl samples can be frozen:
braintapes ure casy to hide, Even if a
Foe is legally dead. and no tonger has
aceess to his money or property. he
can return to haunt them. As a result,
assassins and Kidnappers would try to
destroy or steal bramntapes as well —
maybe even first. This also applics o
the PCx themselves; It 18 quite posai-
bic their enemies will try to deter-
mrine the Jocation of their brainfapes
hefore going after them. And if a gov-
ernment sentences someone to death
or prisen, they will be sure 10 try o
track down all of his braintupes, so
that his friends or followers don’t
revive him.

Oune prohlem with hraintaping is
that it diminishes the fear of death,
Braintaping works best as a plot
device and "last resort” means of sav-
ing people . . . and — at S25.000 per
update — a good way of using up
characters’ funds, The GM should
discourage players with braintaped
characters from casually comumitting
suicide rather than facing tricky situa-
tions such as being imprisoned. One
way is to point out that the people
back home may not know he's dead.
and so may never revive him.

Of course, instructions could be
left to have a copy made after the PC
has been missing for several years,
but his enemies or an accident right
desiroy the tapes before he can be
revived. Even worse, the original may
not be dead at all! A PC might return
after being shipwrecked on a low-lech
planet for five vears. only to find thu
his instruciions have been followed
and he has been presumed dead and a
copy made - and his new self has
spent all his fortune, married or even
btackened his good name.
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Portable Braintape Maching (TL10)

This combines braintaper and programmer devices. It can be used for either
function. It weighy 400 Ibs,, takes up 20 cf and costs S300.KX). This is halved at
TL11 and again a1 TLi2+. It uses a 1 cell, good for a vear or so. The same legal
controls that apply to braintapers apply to it

Braincorder (TLIU)

An espionsge device that can make digital braintapes at a distance. See p.
UTY6.

Braintaping-Related Technology

These are spin offs of braintaping technology, or alternative versions of it.

Brain Editor (TL10)

Brain-editing sofiware allows someone 10 use 4 computer to read, delete or alter
memories that are stored on a digital braintape. The braintape 18 zor aware of this
process {as a ghosicomp would be; see p. 122) — only the data on the tape are being
accessed.

Using a brain editor is like using the telepathic Mindwipe skill (p. B171), with
a few exceptions. The user is “in contact”™ with the braintape once he beging to edit
it, and Psychology or Brain Hacking {p. CI160) skill 1s vsed instead of Mindwipe.
The user may search for and “read™ specific memortes or sets of memories (takes
one hour per attempt): if trying 1o remove or change single memories, or specilic
arcas of memory. he must first locate them. A failed roll decs not alert the subject,
since the braintape is not conscious. However, if any editing {as opposed to simply
searching) was done, it will leave truces that the subject will be aware of if the
braintape 15 actually run - these may be a feeling that something is missing. a4 mem-
orv he knows he should recall but can’t. ¢t celera.

‘The GM should secretly make aff rolls for brain editing. The effects of a brain-
editing job will only come to pass if that braintape is actually used (in a clone or
chostcomp).

To detect brain editing. use the Detecting Mindwipe rules (p. B171) — “the first
time you contact” means the first time you access the braintape. [gnore references
to Telereceive — if the user has reason to believe brain editing has taken place, he
can keep looking (roll cach hour}; if he docsn’t, he gets the imnal roll only.

Whether or not brain-editing technology cxists is optional. In fact, if it does, it
may be secret; if it 18 known to exist, people may be very nervous aboutl who they
store their braintapes with! A brain editor program is Complexity 6, $20,000.

Personality Implants (TLIT)
These devices are cybernetic implants that allow a braintape to take over a per-
son’s mind. They are described on p. UT110.

Personality Querwrite NMachine (TLIT)

This 1s a refined form of mental-programming machine, developed from a
braintape programmer. [t allows someone o “overlay”™ a personahity on 1op of an
existing mind. The result is similar to the personalily implants desenbed in GURPS
Cyberpunk and Ultra-Tech, but instead of the new personality being maintained by
an implanted {and removable) device, it produces & permanent change, imprinted
onto the subject’s brain.



Memory Uiploads to
Gengineered Glones (TL9)

Here's another wuy (0 get # radically
different body. A clone is mucke of the
subject tp. 1, but intended genetic
modifications are engineered into s
DNA. A« it matures within its tank, the
ctone is kept comatose 1o keep it Front
developing o mind of its own. When i
reaches muaturity — or before. it desired
- it braintape {see Braintaping, p. 118
of the subject is “phlyed back™ 1nto the
clone. The result is a clone of the user.
with his memortes but @ genemad body,

Therc are now two versions of the
subject. It duplication ts undesirable or
illegal. the subject could arrunge for his
original brain to be destroved or menwo-
ry-wiped after the transfer process,
Then only one copy of him would wake
up. Perhaps less wastetully, the oripinal
cotld be kept comatose or in suspended
animation, in case it iy ever needed as a
buackup. This brings up the muain disad-
vantage of “clone jumping” for those
who want augmentation: Is the brain-
taped copy reatly you'!

Copy-Protection Nano
(TLI0)

Not everyone wants w be copied!
This technotogy is used o protect a per-
sonulity from being copied via brawtap-
ing technology. It "encrypts™ the user's
memory and personalily vsing decay
nanomachines, which interfere with
braintaping while not affecting the
user's bran function in any way. They
tmpose a penalty equal to (their TL-5;
on any roll o make a braintape of the
user. If no roll for braintaping is
normally reguired. a roll vs. Electronics
Operation {(Medical} must be made. with
that penalty.

A roll that fails by { results in a
copy that is seriously “defective” — drop
quality by one level: normat becomes
low-res, low-res becomes very low-res
and very low-res tapes arc completely
vseless. A failure by 2 or more means a
Cutally flawed copy was made. if pro-
grammed mto in a clone or ghostcomp.,
the result will be inindless. There is no
way 1o tell whether the copy failed or
not without actually using it in the clone
ot ghasteomp; the GM rolls secretly.

If soul collectors exisl, the GM
should decide whether or not they can
be jammed; if so, roll 3d vs. the nano’s
TL.. On a success, the nano prevents the
soul collector from working.

Continued on next page . ..
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A personality overwrite machine weighs 300 Tbs., takes up 15 cf and costs
$300.000. This is halved at 'TL12 and again at TL13+. It uses a D cell. good for a
YCAr Or SO.

Lploading; Ghostcomps (TL1W)

A digital braintape can be installed in a special-
ized computer, known as a ghostcomyp (p. U'T31). The
personality (or “ghost™) then becomes fully self-
aware. Tt can think (as long as the computer is on),
remember things, Iearn, and communicate with oth-
ers through the computer.

All ghostecomps are designed to allow the brain-
tape to access the computer’s databases and to run its
programs. The capabilitics of the ghost personality
depend on what hardware and software arc available
1o the computer. Through a datalink or modem, a
braintape could reach out to other computers, control
a vchicle or spaceship, or project a realistic 1mage ol
his old body using a linked holographic projector. By
datalinking with a chrysalis machine (p. 23) or
growth tank facility, he could even start growing a
body!

Some ghostcomps are designed with a safcty
override, which can lock out some or all datahases
and programs; thus, it is possible to keep a brain-
taped personality “imprisoned” or controlled.
Kidnappers might even “steal” the mind of 4 famous
scientist or skilled politician or strategist. Then, by
offering limited access or promising eventual free-
dom, such 4 “bound ghost” could be made 10 work
for his captors., A person can escape that kind of dig-
ital imprisonment simply by having someone hack
into the computer, copy the braimape file, then
delete any copies on the machine. Of course, they
may have backups . ..

A ghostcomp is identical to uny Complexity 84+
computer, except that it costs 10 times as much; this
includes making the computer a neural-net type design. By default. ghostcomps are
TL14, with the braintape program being Complexity 8. However. 1t's quite possible
that ghostecomp technology may be no more difficult than regular braintaping. 1f so.
GMs may wish to make ghostcomp technology only Complexity 6 and/or TL10.
LC 4.

if ghostcomps are widespread, an entire community of recorded personalities
may exist. In a sense, they could be “mobile.” surfing the net and manifesting as
holograms, or within dreamgames or virtual reality simulations.

Global Soul Collectors (TLIS)

What 1if science discovers that memory and personality also exist as an energy
form independent of (but perhaps created by) brain chemistry, which can (at least
brielly) survive the death of the body? Tf so, it may be possible to create a machine
that will snatch this “energy soul” as it escapes and transfer it 1o a new body, permit-
ting resurrection! This is definitely “psionie technology,” and more fantasy than sci-
ence fiction, but devices of this sort have appeared in several SF novels, notably
Philip Jose Farmer’s Riverworld series, Tanith Lee's Don’t Bite the Sun and Roger
Zelazny's Creatures of Light and Darkness. Here’s how they might work:

The global soul collector 1s an area-effect device that can collect enerpy souls
as they leave bodies after death and store them in some kind of matrix. Depending
on the size of the soul collector, it can snatch energy souls throughout 4 butlding.




Gopy-Protection Nano (TLI0)
(Continued)

Copv-protection nunto can he inhaled
or injectad, Tt hegins 1o protect against
copying within 1dx3 minutes. The nano
may be built with a limiled lifespan (set
by the desigacr). or may bue pormanent
syimhiotes. A dase of copy pratection
mano costs FT000K There 1y no churicter
Pt cost.

Memory Integration
(TL10)

In some socicties. cloning and brain-
taping techpolopy may allow multiple
clones of the same individoal to exisy,
sharing similar memories. However,
under normal circursstances, they rapid-
ly hecome difterent people as 4 result of
their own, umgue experiences. In cer-
tain instances — for instance, after a
seeret agency sent ndtiple duplicates
of the same super-agent on ditlerent
missions — it may be desirable (o inte-
grate the experiences ol severad brain-
taped clones buck into g whole.

A memory integrition device (p. 1200
allows a person and an dentical ¢lone
(or two idenlical clones, if neither 1s the
original) to do just (hat. Both subjects
must he present and hooked up o the
device, which uses & nux of ¢chemical
RNA transfer. clectrosynuptic brainmap-
ping and braintaping o identily, transfer
and integrate their dilfering memories,
The process takes 8 hours. during which
both copies are unconscious, When it s
over, both share the same st of memo-
ries.

The memory intepration process also
acts as & form ol "quick teaching.”
Skills are partly transterred. 1f one clone
has more charaoter points than the other
in 4 specific skill. halt the difference is
trunsferred i il is o mental skill, or one-
quarter the difference il 1t 15 a physical
skilt. Ronnd fractional skill points
below /2 point down. Unfortunasely.
newly-gained niental disadvantages
{¢.g., from failed Fright Checks or other
causes) are afso transferred!

Recovery from the memiory Integril
tion process can take some time. The
process stirs up a tot of old memories
and images (even ones shared by both
clones). Fach user will suffer from the
Flasttbacks disadvantage for ag feast 1d
weeks afterward.

Continved on next page . . .
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city or planct-sized region. A soul collector is usually designed to gather only the
energy souls of intelligent beings, either because non-sentients lack souls, or simply
to prevent it being from becoming overloaded.

The physical requirements of a global soul collector are really up to the GM.
Here are some suggestions:

Weight Cost Power

Building 7 yds. 1 ton $!1 bil. 1 MW (Megawatt)
Block 70 yds. 3 tons $3 bil. 3 MW
Neighborhood (0.5 mi. 10 tons $10 bil. 10 MW
City 3 mi. 30 tons $30 bil. 30 MW
County 50 mi. 100 tons 100 Ml. 100 MW
Regional 500 mi. 300 tons $300 bil. 300 MW
Continental 5,000 mi, 1,000 tons $1inl. I GW (Gigawatt)
Planetary 50,000 mi. 3,000 tons $3 trl. 3IGW
Solar System S0 AU 1 mil tons $1 quad. L TW (Terawatt)

At the GM’s option, larger-area models may also be possible, although 1t would
seem more practical 1o build a soul collector for each planct or system. 'The GM can
assume that a soul collector can reach “through™ any solid object to gather soul
energy. Optionally, force screens or more specialized encrgy ficlds may prevent soul
collection. It two soul collectors are operating in the same arca, the soul 1s drawn to
the nearest one.

A collector must be supported by a computer system (at least Complexity 10)
with 100 gigs of storage space for cach soul that it can store. If there 15 no room left,
the soul collector will not function until storage space is tfreed by transferring out
souls, Where soul collectors are designed as resurrection machines, they arc usually
built s0 as to be capable of holding a sizable percentage (or even all) of the popula-
tion in the area they cover, to ensure that a major disaster does not overwhelm their
storage capacity.

Energy souls can be transferred to blank-minded bodies (usually clones of the
ortginal, but transfer to other blank-minded bodies is possible). Use the rules for
programming clongs, treating the cnergy soul exactly as if it were a TL10+ bram-
tape. Sout collector installations are normally equipped with clone tanks and hospi-
tal facilitics of some sort to facilitate such transfers.

The theological implications of the global soul collector are unsetiling: it might
prevent people from ascending to an afterlifie, or “heaven” or “hell” might simply be
an organization with onc of these devices. Certainly, a group or individual who con-
trolled one would possess godlike capabilities.




Memory Integretion (TL10)
(Gontinued)

Daring this tnw, the user will cape-
cience flashhacks of both his own older
memories and, especiadly . any memo
ries 1hat the other clone had that he did
not previously have, Alter id weeks.
the user pots an IQ-2 roll each week to
shake oft the flashbucks.

Memory  integration  roquires
Lilectronics Operation (Modicady <kill 1w
perlorm, and the process must be moni
wired by a hwman or o computer. Roll
separately Tor cach person heng inte-
grated. A succoss indicates that the trans-
ter process went off without o hitch, with
the etfects described ahove, A failed roll
indicstes that memory intcgration was
only partially successiul, Evervthing
seems right. but the memorics (and any
newly-gained character points) will only
last for as long as the flashbuacks do.

A criticad fatlure indicates that the
wush of new memorigs and the stirong
up of old ones caused a mental tmbal-
ance. resulting in the characier gaining a
new disadvantage. Tor instance, if the
two users had very different experi-
eoces, one may develop a Split
Personality rather than integrating the
two sets of memornes. Alternatively, a
person iy remember lamatic inci-
dents from eartier in his life with new
clarity, resuliing in a Phobia or other
mental disadvantage. Yet another option
is that the simplc psychic stress braught
upon by the flashbacks results in a dis-
advantage such asy Bad Temper or
Manic-Depressive.

Memory infegration cannot be safely
performed again uniil the new memorics
have been fully inlegrated (ie., the flash-
backs end). M # i su used before then,
any success except a critical success 1s
treated as a failure, and any failure
becomes a enticul falure.

Lise of memory integration may cost
charscier points, at the GM™s optics.
The suggested point cost is egual to the
character point value of any skills that
were gained through the process, minus
the cost of any new disadvantages
gained. The GM can either require the
character (0 set aside a fraction of his
camed points to pay for these skills at a
laler date, or simply raisc the point
value of the charactler. Availability of
memory integration is sometimes
restricted due to 1ts poteniial for psy-
chological damage. If multiple braintap-
ing is legal, it's LC 4. In societics that
prohibil ruultiple braimtaping, it will be
LC 0. i available, a treatment will cost
$4.000 per personality being integrated.
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“Mad? I, who have discovered the secret of tife! You call me mad?”
The Vampire Bat (1933)

To the average person. future biotech may be essentrally invisible. Panimmunity
shots he had as a baby keep him healthy. He pours milk from transgemce cows onto
his cereal made from nitrogen-fixed grain, and complains about how much of his
salary goes toward health care plans that will keep him alive for an ever-increasing
span. Perhaps his parents even had him genetixed, to remove any genetic defects.
But biotechnology won't be invisible to everyone - there will be some people for
whom biotech may be a business, a way of life or even a crusade.

Biotech Characters
Character Types

These archetypes are typical of people intimately involved 1n biotech and
gengineering.

Bicenginger or Genginger

“Bon't vou see? My discovery will charnge the world!

A scientist or engincer working in a ficld such as gengineering or industrial
biotech. Some bicengincers are emploved by corporations, while others work in
university labs or even as freelance “genchackers,” A bioengineer may be anything
from a simple lab techmeian to a Nobel-prize winning researcher.

A common genre convention is the idealistic scientist who develops a process o
benefit mankind, oaly to see it stolen and perverted by a rival or treacherous co-work-
cr who is in the pay of a big megacorporation’s bioweapons division. Another is the
obsessed genius whose cutling-cdge project was so controversial that he was fired
from his job or driven out of the ficld. Now he lives alone somewhere and continues
his ground-bresking work in private, often without adequate bicharard safeguards.

Common Advantages: Academic Status, Contacts, Lidetic Memory, Tenure or
Wealth (if cstablished). For geniuses, Intuition and Versatile, and in cinematic cam-
paigns, Gadgeteer.

Common Disadvantages: Absent-Mindedness, Obsession, Overweight, Poverty
(if grad student), Shyness, Skinny,

Useful Skifls: Biochemistry, Computer Operation, Electronics Operation
{Medical). Engineering (Biomedical), Genetics (Genetic Engineering), Psychology,
Research, Xenobiology and possibly other scientific skills. In cinematic campaigns,
Scienee! and Weird Science.

Biotech Executive

“I'm afraid we cannof permit vou to continue that research, doctor The way
public opinion has swung, such work on human germ cells would be detrimental to
Metazvne's corporate image.”




Biotech
anv
Gyberpunk

Truth: A 1ot more cyberpunk fiction
leans toward the biological end of the
spectrum than leans toward cyhernetics,
It's anly because of all the netrunning
that we call it “cyberpunk™ und not
“hiopunk.”

Al this point, we should probably
warn GURPS Cyberpunk GMs (0 excer-
cise caution and avoid disrupting the
campatgn with alt kinds of new, cam-
paign-destroying technology. On the
other hand, fulure shock is & major
theme in cyberpunk fiction! Just make
sure it's part of the story, For instance. a
new hiotech company announces a dra-
matic breakthrough, things begin ieak-
ing ontu the streets, and other corpora-
tions follow suit. Massive economic
disruption resulis, with protests in the
street, funatics burning themselves to
protest the desecration of the humin
genome and all that.

It's up to the GM to decide how per-
vasive biotech really is. It can be new
and hard to get. or just as common as
cybernetics. A cyberpunk world can
even be mastly biotech, with chrome
and silicon being rare and unustal.

Another interesting way 1o handle
biotech is to have one organization,
nation or cullure specialize in cybernet-
icx and anocther in biotech. Bruce
Sterling’s Shaper/Mechanist storics
(see Bibliography, p. 141} are a good
example of this kind of cultural divide,
[f the GM wants to keep biotech under
coatrol, the most advanced biotechnol-
ogy could he limited to an outlaw
group or culture.
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A senior manager in a bicenginecering company. Small, dynamic companies arc
often helmed by former or current scientists, until they make it big and get bought
oul by or turn into huge conglomerates. Otten, the new management are business-
men, pure and simple, which can lead to conflict between the scientists (who enjoy
pure research projects) and the executives (who'd rather see a profit in the next fis-
cal year or two),

It can be fun to play the head of a small, struggling
company, cspecially if the competition is doing everything
— up Lo and inciuding biolegical warfare -- to wipe you out.
The biotech exec also makes a good villain: He’s the guy
who orders the ruthless cover-ups when something contro-
versial or dangerows escapes Irom the lab, or who arranges
expeditions to alicn worlds to find deadly new species for
the Bioweapons Division.

Common Advantages: Ally Group, Chansma, Multi-
millionaire, Patron, Sccurity Clearance, Status, Strong
Will. Wealth.

Common Disadvantages: Bully., Duty, Enemy, Greed,
Jealousy. Obsession, Workahotlic.

Useful Skilis: Accounting, Administration, Computer
Operation, Betect Lies, Diplomacy, Economucs, Fast-Talk,
Intimidation, Law, Leadership, Merchant, Politics, Writing.

Bioterrorist

“Listen up, pigs! Unless you free ALL the political prisoners in three hours, the
Neo-Anarchist Kommando will release g bio-engineered strain of hantavirus in New
York City.”

A terrorist or extortionist with a biological weapon. Most terrorists are extrerst
fanatics, but they can range from lonc madmen with a grudge to highly-organized
movements with dozens of members and thousands of supporters. Terrorists can
also represent the extremist element in causes that have some degree of popular
sympathy, such as environmental activism, or support for the nghts of gene-altered
individuals.

A terrorist bioweapon doesn’t have to be a lethal plague: nonlethal diseases,
nanomachines, proteus viruses, insect swarms and mutant monsters are all possible.
Ofien, these are cooked up in bargain-basement labs. or acquired through theft or on
the black market. As a result, they might be more or less virulent than the terrorist
hoped for, or have other unexpected side effects.

Common Advantages. Aleriness, Ally, Ally Group, Alternate Identity, Contacts,
Danger Scnse, Patron, Zeroed.

Common {isadvantages: Bloodiust, Enemy, Extreme Fanalicism, Fanaticism,
Intolerance, On the Edge, Reputation. Stubbornness, Trademark.

Useful Skifls: Acting, Armoury, Bard, Chemistry, Computer Hacking,
Demeolition, Forgery, Genetics (Genetic Tingineering), Guns, Holdout, Intimidation,
Leadership, Stealth, Strectwise.

tcological Engineer and Ecoteur

“A planetary ecosystent is u complex entity, a synergistic whole, Even seemingly-
insignificant changes have the potenticd 1o send shock waves that ripple across the
entire biosphere.”




Using
GURPS Bio-Tech
with
Cyberworld

As written, GURPS Cyberworld is
pretty mum about biotech, except for
some references o0 human cloning not
vet heing possible. nanomuchines being
used tor eyhernetics and some weird
btocomputers bubbling awuay in a few
korp labs, Biomoeds'! Homan gengineer-
ing’? Pharming'? Not mentioned in the
book.

The casy unswer s o assume that
biotech isn'r on the streets — although it
may exist in korporate “black projects”
somnewhere, On the other hand, why he
a stick in the mud? Remember, that was
in 20431 If the future keeps pace with
the present, the “new now™ is nearly
five years later, and in the future-shock
world of the One-and-Twenty. five
years is more like five decades. Maybe
they've got it now.

Even so, the GM may want to limit
Cyberworld biotech 10 TL8-9 ~ muscle
grafts and implant glands are state of
the art but available, while things hike
bio-nanotech transtormations and genetic
super-soldiers are still a biokorp scien-
List’s wet dreams.

Cloning in
GURPS Gyberworld

Cyberworld indicates that human
cloning is not yet possible (p. CW 106},
“Real world” events have overtaken
this. GMs may wish 1o modify this o
“human cloning is possibic, but no
human clones have becn brought to
term.” More logically, GMs can assume
that human cloning has been performed.
bot is illegal in many or most nations,
and that forced-growth ranks (p. 19} that
allow rapid raising of clones to aduli-
hood do not exist. With a clone taking
18 ycars rather than 6 weeks 1o mature,
this limits the social impact of cloning
in the One-and-Twenty.
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Ecological engineers are specialists at redesigning regional or planetary ecosys-
tems for the purpuses of terraforming. They also work to correct the depredations of
environmental disasters such as pollution. overpopulation, failed terraforming
experiments and deliberate sabotage by ecotcurs, They combine & knowledge of
genetic engineering with an understanding of how even minor changes can effect
entire planetary ecosystems.

Ecoteurs arc the dark side of the ecological engineer — sometinmes even former
eco-engineers “gone bad.” These are mercenary, corporate or government agents
who specialize in ecelogical sabotage (“ecotage’) aimed at disrupling or destroying
the relationships between species. Ecotage is typically aimed at destroying a com-
petitor’s economically-vaiuable crops or livestock, but it might also be intended to
force the current occupants of a sabotaged region to leave or surrender.

Some ecotage activities may be very straightforward, For instance, a “rabbits in
Australia” ploy of introducing a dynamic new species into an ecosystern that isn't
prepared for it in order to displace existing species, or simply to kill livestock, crops
or people. Ecotage can also be very subtle, For instance, an ¢coteur who hus been
hired to disrupt a region’s economy might release u bacteria that kills birds that prey
upon a species of insect, resulting in the insects multiplying rapidly and devouring
an economically-important crop. This sort of ecological sabolage can be very hard
to quickly trace back to the source, and in some cases, an enemy is not even aware
that sabotage has taken place!

Advantages, Disadvantages and Skills: Similar to those listed under
Bivengineer (p. 125} for eco-engineers, or to those listed under Bioterrorist (p. 126)
for ecoteurs. In addition, Ecology. Economics and Planetology sre must-haves.

bene Cop

“This is the Genetic Regulutory Agency!
This lab iy sealed! I am placing vou under arrest
under Article Two of the Human Genetic
Standards Act, for unlawful vielations of the
human genome.”

A member of an agency that enforces laws
regulating genetic engineering or other types of
biotechnology. Depending on the perceived
threat, gene cops may spend most of their time
on routine inspections of commerciat and univer-
sity labs, or they might lead undercover investi-
gations or SWAT-style assaults on black market
clinics, organleggers and iflegal genetics labs.

A variation of this is the “exterminator”™ or
“bounty hunter” character, whose job 1s to hunt
down people or animals that have been illegally
gengineered, or bioroid slaves or experiments
that have escaped or gotten out of control. Gene
cops of this sort may be mercenaries or freelance
bounty hunters.

Common Advantages: Aleriness, Combat
Reflexes, Contacts, Intuition, Legal Enforcement
Powers, Patron, Unfazeable. : .

Common Disadvantages: Bully, Duty, Honesty, Intolerance {illegal genemods),
Overconfidence.

Useful Skitls: Beam Weapons, Computer Hacking, Computer Operation,
Criminology, Detect Lies, Diagnosis, Electronics Operation (Medical), Electronics
Operation {Sccurity), Forensics, Guns, Holdout, Intelligence Analysis,
Interrogation, Intimidation, Law. NBC Warfare, Psychology. Shadowing, Stealth,
Streetwise,




Experimental
Procedures

Biotech inay be uvaitable ot an carli-
er TL than Histed, as an “cxperiimental
procedure.” This inctudes carly humin
trials of specific bivmod processes.
experimental gengineering projects.
and so on. In general, an experimental
process will cost at least 10 times as
much if hatf a TL early: c.p., a TLX
procedure at late TL7, or a late-TET
procedure carlier in TL7. AL the GM's
aption, some devetopments could be
available a fifl TL early. at OO times
cost or rmore!

There's a fair chance that any such
newly-invented process will have hugs in
it — the GM can apply cross-tech penal-
ties to skill rolls (p. B185) tor surgery or
gengineering tasks. or simply assign
additional side effects (usuvally disadvan-
tuges) to anyone or anything that has
undergone it or been ereated by it

Post-Human Clothing

Visit Jeremy Fogg's Vacshop on
Ceres for ull your custom needs. We'll
convert the gloves, sleeves, pant legs and
haoots of all your clothing, armor and
specesuils to fit vour prefiensile feet. tails,
tentacles or whatever! See vur new line
of toe-gloves, tail sacks and flexisfeeves!
Jevemy Fogu: Meeting the needs of post-
feemennt morphs everywliere.

Full-body suits, armor and clothing
for people who require extra sleeves,
legs or “lail socks™ are +10% w0 weight
and cost per extra limb, There is no
extra cost or weight if the extra arm, leg
or Lail is cutside it (e.g., a tail sticking
through a flup) —this only applies if the
sl must cover it

Cleanup

NBC Wartare skill (p. 134} includes
knowledge of cleaning up biologically-
contaminated areas. Good tools are
decontaminanon aerosol (p. UT79),
viral solvent (p. UTR4) and nan-
ocleanser {p. UTT30). Labs (p, 21} may
he equipped with ultraviolet [amps that
can kill germs. Ordinary disinfeciants
may work in some cases. The top-of-
the-line method is disassembler
nanomachines {p. UTT6Y) programumed
to destroy a particular germ and nothing
else. If all else fails, fire (or nuclear
weapans) can be used . . .
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Genemod Human

“In the past, one peaple wounld oppress or enslave another, especially
other ethric groups, and justifyv this with lies about racial superfority or inferi-
ority. In reality, the differences were essentially cosmetic and environmental,
Well, we enhanced humans are a minority, but we are different. Truly different.
We have to take this into accounr whenever we deal with mundanes. They
wort't let us forget it. Neither should we.”

Somcone whe was grown from gengineered germ cells, or who has been
cloned or biomodified. Depending on society's views and the extent of his
maodifications, pcople may consider him superhuman, a member of a privi-
leged class, perfectly normal. unusual, a freak or even a non-person or outlaw.

If he was born with his modifications, he may not think of himself as spe-
cial, but if the majority of the population is unaltered. the simple awareness of
difference — even apart from the changes themselves —~ may make a significant
impact on his life,

Advantages and Disadvantages: A vartant-human racial template,
Anything else is possible, as long as it doesn’t violate any taboo traits in his
template. Social Stigma and Unnatural Features are quite likely.

Hazmat opecialist

“Seven ebola-infected, genemod alligators escaped into the sewers? Yep.
you called the right people. Have the authorities been informed? Ah, I see.
Well, that's extra. Don't worry. We've handled these things before. We'll send
our best team.”

An cxpert at cleaning up hazardous materials, vat spills and other hio-
chemical disasters. Such experts may work for a fire department. disease-con-
trol center, genetic regulatory agency, police force. military unit or corpora-
tion, or be free-lancers hired to clean up others’ messes. Biohazard specialists
may also be trained to deal with hazards such as killing lab animals infected
with diseases or exotic horrors escaped from a military lab. A hazmat team
may tnclude bioengineers or cco-engineers capable of whipping up special-
tzed bacteria or connter-bitoweapons to deal with & problem.

Common Advantages: Combat Reflexes, Disease-Resistant, Fearlessness,
Immunity to Disease, Resistant to Poison.

Common Disadvantages: Extremely Hazardous Duty. Nightmares,
Sterile, Terminatly IH.

Useful Skills: Animal Handling, Beam Weapons (Flamer). Biochemistry,
Demelition, Diagnrosis, Driving, Flectronics Operation {Sensors}. Guns
{Flamethrower), Guns {Tangler), NBC Warfare, Net, Physician, Poisons,
Tracking, Traps and possibly other combat skills.

Neo-Luddite

“Storm the lab complex! Destroy the abominations within!”

An activist who opposes some or all types of gengineering on social, ethi-
cal or religicus grounds. Neo-Luddites range from peaceful lobbyists or pick-
eters to violent extremists. They may be associated with or recruited from
“left wing” groups, like animal rights activists and eco-gucrillas, or from
“right wing” groups. like conservative religious movements, Violent neo-
Luddites may turn to bioterrorism, cither to “fight fire with fire™ or to attempt
to discredit their foes, The Kung Fu 2100 setting (see GURPS Martial Arts
Adventures) has kung fu neo-Luddites fighting the sinister Clone Masters!

Common Advantages: Ally Group, Charisma, Clerical Investment. Strong
Wil Voice.



Common Disadvanrages: Fanaticism, Guilibility, Intolerance (genemod peo-
ple), No Sense of Humor, Seanse of Duty (humanity), Stubbermness, Technophebia.

Useful Skills; Bard, Brawling, Computer Hacking, Demolition, Ecology, Fast-
Talk. Intimidation, Law. Lockpicking. NBC Warfare. Philosophy, Stealth. Theology,
Video Production.

Organlegger

“19 vears old, good heart and fungs, healthy kidnevs, no diseases . . .« jogger,
huh? Good choice, Charlie. Problem with snatching street people, thev’ve got so
many retroviruses and defects, it's not worth the trouble these davs. Now this Is
prime stuff: at least $200,000. Break her up, and burn the brain.”

Organleggers (s term coined by Larry Niven) kidnap people and break them
down for spare parts or — more subtly — loot the organs of sick or dying patients
during hospital visits,

As the populace ages and immunosuppressan! drugs improve, the correct types
of organs sell for huge profits on the black market, to people desperate for trans-
plants. The demand may slacken after bionic or cloned organs become available at
TL8-9. but organleggers can siill turn a profit by offering their wares at lower
prices. At TLS+, u potential market for aduilt human brains fo be enslaved inside
cyborg spaceships, biocomputers or fuctories could keep organleggers busy.

Common Advantages: Alertness, Alternate Identity, Danger Sense, Wealth.

Common Disadvantages: Callous, Enemy (law enforcement). Greed, Low
Empathy, Sclipsist.

Useful Skitls: Beam Weapons, Diagnosis, Electronics Operation (Medical).
First Aid, Forgery, Guns, Holdout, Merchant, Physician, Streetwise, Surgery.

Senior Citizen

“Well son, I'm 97, and most of the last 15 vears have been spent in hospitals
like this one. Now vou're telling me that if I let you pump that million dollars worth
of nano-gook through my body, there's an even chance it'll either make me fifteen
again or kill me. Gotcha, son. Where's that consent form?”

The desire of elderly people 1o escape death may be the driving force behind
radical advances in human bictechnology. The aged will actively follow the latest
life-extension treatments (and vote more money for health care subsidies, if these
exist). The extremely rich can afford to spoensor competing lines of cutting-edge
research, ranging from anti-agathic drugs and brain or organ transplanls to cryonics,
nanotechnology and braintaping. When it is a question of trying out these treat-
ments or dying, they may well be the guinea pigs for experimental therapy.

Sometimes even iliegat therapy . .

Common Advanrages: Allics {younger rclatives). Common Scnse, Contacts,
Multimillionaire, Reputation, Wealthy.

Common Disadvantages: Absent-Mindedness, Age, Bad Sight, Disembodied
Brain, Enemy ({including younger relatives!), Extra Slecp, Hard of Hearing,
Hidebound. Obdurate. Poverty (spent it all on health care), Short Adention Span,
Stubbornness, Terminally 1l Unattractive, Weak Immune System.

Usefud Skills: High levels in former job skills. Research (for diligent study of
cutting-edge health care and life extension plans).

aplicer
“Welcome 1o the Clinie Rouge, monsiewr. Our discretion is assured.”

Outlaw medics. Sireet docs. Genehackers. These “splicers™ range from unii-
censed or delrocked physicians 1o the staff of ultra-tech "black ctinies™ (see p. 135}
Many are simply out-of-work or struggling students moonlighting lor extra cash.

¢



The Orgen Trede

Medical trunsplants cun sase or
extend hives, replacing lost and dam-
aged orzans. Until synthetic or cloned
replacenients are both available and
cheap (which might not happen until
lite TLE) donated vrgans, especially
hearts, kidneys, tivers and lungs, may
be in great denmnd. Sce Medica!
Transplants (p. 63) for details of the
rransplant procedure.

In mwost places. organs and other tis-
sues can be legally taken front a recent-
Iy-deceused person only i he agreed 1w
be a4 donor belorchand (often mdweared
by & donor card). or il his relatives
mehe the decision. For personal or reli-
gious redsons. many people are unwilt-
tng to muke that decision. Gthers die in
vircumstances (old age, disease. major
trawna) where their organs are damaged
or unhealthy. A supply of suttuble orgun
transplants requires tinding people who
died in good health. As this 1s almost a
contradiction it terms, locsting organ
donors can be difficult.

At present, the number of altruistic
people wha dic heahthy is insufficient to
moet the demand for new organs. This
will probubly get waorse as transplants
hecome more common around the
world, (It may get a for worse if cryon-
ies becomes poputar, since if you hope
to be frozen after you die. you may need
those organs later!) While this demand
may be niitigated if bionic organs
become cheaper and smaller, it may not
go away entirely.

Because of this demand, hospitais
often have to put needy pattents on
month- or vear-tong waiting lixts for
high-demand tissues, such as the body's
vital organs or eyes, The GM can
decide how long u wail is necessury, or
roll rapdomly. Before cloning is wide-
spread (reducing the demand), o l-in-6
chance of matching major organs being
availuble might be typical, with a fur-
ther chainve rolled euch month. After
clommg. artificial organs or hionic
replacements become commion - a -in-
6 chance per week is more likely,
Things like fingers or limbs will be in
tess demund. and may be available
without @ wait in imosi cases,

Scarce transplants can also mean a
black or gray market trade in organs and
other body parts.
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Some splicers are as ethical as any licensed physician, while others will do almost
anything for money. A few enjoy working in the shadows, for it gives them an
OPPOTtURiY to test cutting-edge procedures on live subjects, or perform experiments
that would never be approved by government regulators.

Common Advantages: Alternate Identity, Contacts, Immunity to Diseasc,
Wealth.

Common Disadvantages: Callous, Enemy (law enforcement), Greed.

Useful Skills: Diagnosis, Electronics Operation {Medical), First Aid, Forgery.
Genetics (Genetic Engineering}, Merchant, Physictan, Streetwise, Surgery.

Acquiring Biomods

Biomods {see Chapter 3} that a character starts the game with cost points rather
than cash. But what about characters who want to gain biomods in play?

Each biomed’s availability (TL. LC and means of acquisition) is summarized in
s description. In theory, one simply has to locate someone who can make or install
it, pay them, then undergo the operation. This might be as easy as visiting a neigh-
borhood ¢linic and plunking down & credit card, or as complex as finding an out-
lawed scientist who's the only one who can perform the operation, Usually, it
depends on the TL and LC of the biomod.

And the point cost?

The GM may insist that PCs have the requisite character points before acquiring
new biomods. If a character has an upgrade operation anyway, the GM can hold back
future character points until the modification is paid for, However, some biomods are
expensive - it's not much fun to stal! all development for a year or two while paying
off that new hyper-lung. One approach is to require a fraction (e.g.. 50%) of camed
peints go toward paying off the biomod, while the rest are free to use.

Alternatively, the GM may choose nof to charge character points for biomods
under certain circumstances — or at all. The money or effort spent to acquire a bio-
mod, or the risk of the operation itself. might be seen an adeguate balancing factor,
Extenuating circumstances could also affect this decision. For instance, if all the
player characters join the Imperial Marine Corps, which routinely gives its recruits
biomods worth 50 character points, then there is less of a game-balance issue —
every character has undergone the same procedure, and the GM might as well sim-
ply increase each PC's point total by 50 poiats.

Biomods that are net disadvantages work the same way: They reduce the char-
acter’s point total, but don’t give any new points to spend. If Eden Harrier is a 120-
point character when the Dragon Lady of the Yakuza uses a neurovirus to make him
Lechercus (-15 points), then he simply becomes a 105-point character.

1f a character already has a lower level of the advantage or disadvantage granted
by the biomod (e.g.. a biomod grants Very Beautitul appearance and the character is
alrcady Attractive) the point cost is based on the difference.

Sensa-Skin and Point Costs: A sensa-skin graft is treated as egquipment, not an
advantage or disadvantage, unless the graft is left on long enocugh to become a per-
manent part of the body. Only then should points be charged for it.

Aduantages and Disadvantages

This section describes advantages and disadvantages thal reguire special consid-
gration in & biotech-rich campaign sctling. For new advantages, enhancements and
limitations that apply (o biomods, scc the Appendix (p. 135}

Rduantages
Alternate Identity p. 8233, p. Gi20

At TLE8+, an alternate identity will normally include your genetic pattern as well
as finger and retina prints.



Black Market
Orgon Prices

Typical Cosrs: 10000 tor o healthy
vital organ thewt. lung, kidneyl Arms
and legs are half that price. since there
wsually ise't as moch demand for them.
Fyes, genitalia and other secondury bits
are aboul 52.500 each. with tertiury bits
like fingers ur ears going for about
$500-51.000. A recently-dead corpse, in
good shape (no diseases, not riddied
with bullets. et ceterar, may sell tor any-
where from SHLO000 1 330,000 depend-
ing on supply and demand, while a live
hody selts for SA000,

These prices assumte that cloned or
biounic parts are widely available. It not
fe.p.. ut TL7). alt prices should be dou-
bled or tripled due 10 increascd demand!
These are refadl prices — organleggers,
hospitaks and so on purchase bodies or
body parts for only ubout 10-60% of
this.
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Unusual Background: Gengingered J points

You are the living product of genmline gengineering (or other genetic modification).
If the genetic engineering gives you positive attribute modifiers, or racial or super
advantages that an ordinary human cannol take, then the suggested cost 15 5 points.

Fxceptions: I genciic moditication of this sort is ror unusual in a 'TLE+ society
(GM's option), the cost should be 0. 11 the genetic engineering is simply a special
effect cxplaining why you haves certain attribules, advantages or disadvantages
witinn the human norm (e.g,. Beautiful appearance, Combat Reflexes or Immumnity
to Discase). il is also worth no points.

Disaduantages
Hereditary Disaduantages

In a society that practices genetic selection and gene therapy, certain disadvan-
tages arc probably very rare at TL8 and nonexistent by T1.9.

‘These include Bad Sight, Bad Smell, Color Blindness, Dyslexia. Hemophilia,
Migraine, No Sense ol Smell/Taste and Tourette™s Syndrome. In addition, Albinism,
Dwarlism, Fal and (hgantism are likely to be almost unknown, unless one’s parents
or creator deliberately wanted such a disadvantage.

A character born into a society like this should justify any such disadvantages
in his character story. For example, his family mught have been poor. or thewr reli-
gion forbade gengineering, or he could have been subjected to some mutagenic or
nano-tech bioweapon, et cetera.

Intolerance p. B3l

Intolerance toward gene-altered people may become a cormmon form of racism.
The reverse is also possible, with gene-altered people being prejudiced against
unmodifed humans.

Reputation p. B17

“Mass produced”™ bioroids or clone families may have to live down reputations
based on what other examples of their type have donce. due to a public perception
that they are a puppets to their genes. This is especially likely il they are treated as
products or slaves. For example. if it made the news that a Tiger Lily-series pleasure
bioroid killed her owner and ran away, all Tiger Lily models may get a reputation as
“dargerously unstable.” regardless of the events (e.g., that particular bioroid was
being abused by her owner, and acted 1o save her life).

In a society where genetic testing is common, those known or belicved to have
a genetic defect may also lace prejudice. even if they look perfectly normal. This
differs from Soctal Stigma. where the stigma must be obvious to anyone (see p.
B27) for it to be worth points.

oecret p. 6238, p. GI78

If & society has laws or prejudices against gengineered people, somcone with
hidden modifications will have a Secred.

a0cial otigma 0. 627

People who are visibly gene-altered — especially those who are very exotic,
such as anthropomorphic animals — may suffer a Social Stigma in some societies. [T
gengineercd exotics are uncommon and the unaltered majority s prejudiced against
themn, they will be classed as second-class citizens or a minority group. If penemods
are illegal. an exotic may be an ourfaw. An exotic who is the resull of an experiment
is probably vafuable property. Fven if he's legally a person rather than an animal or
slave, people will want to study him, protect him, et cetera.

Of course, 1n a world where gengineering is the rule rather than the exception.
visibly wnaltered people may suffer from a Social Stigra!



Universal
Donors

Hunman genome mapping ip. 14) is
an unportant component of TL8+ orgun
tamsplants. as it allows the genetic put-
terns of donated tissues to be matched
precisely with those of recipients.

In some SF backgrounds. rare geno-
types may be discovered thal make
excellent “universal donors.” This is
the case in the GURPS Cyberworld set1-
ting (p. CW77) Tissue from a “univer-
sal donor” has no chance of being
rejected.

The fact that a person is a universal
donor would be known to his ductor and
probubly his insurance company. This sort
of genetic information is. of course, contl-
dential. On the other hand, genetic records
can be illegatly stolen, hacked into or oth-
erwise disseminated - and once word gets
arcund that o person s a pood source of
spare parts, he may be in trouble.

Possible dangers include being kid-
napped by organleggers (p. 129) or
fetus farmers {see Fetal Tissue
Transptunts. below). or being besieged
by desperate people who want 1o offer
lots of money in exchange for a lung or
Kidney, If ¢loning exists or is under
development. a lab might also want to
take (or steal) tissue samples for
cloning, in order (o make “generic”
cloned tissue avaiiable 10 its clients.

Someone who is i universal donor
may have a Secret or, if word gets oul. a
Reputation.

Fetal Tissue Transplants

Fetul tissue is extremely adaptable
and capable of very rapid groweh, As s
onlikely to be rejected. it makes useful
transplunt material. Fetal tissue may he
acquired tfrom legal abourtions or miscar-
riages. At TL9+, it can also be vat-
crown.

At TLS, the demand for fetal tissue
nray exceed the supply. As a result, ile-
gal meaits may be used to procure fetus-
es. such as enslaving heaithy women,
impregnating them, then aborting the
fetus — over and over ugain, See p.
CW77 for a graphic description of this
kind of fetus farming.
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okills

The following skills are especially relevant to biotechnology:

Genetics/TL p. B61

This skill has been revised heaviiy from its original form,

The capabilities and prerequisites of the Genetics skill (p. B61) vary consider-
ably with TL. Its prerequisites are Botany at TL3-4, Zooclogy or Botany at TL3,
Physiology at TL6, and Biochemistry at TL7+,

Specialization is required (p. B43}, in one of two areas:

Genetic Engineering: The manipulation and modification of genes. This spe-
ctalization is normally only available at TL7+. All gengineers should know this
skitl.

Heredity: The study of inherited traits and the mapping and sequencing of
genomes, as described on p. B6!L.

These specializations default to one another at -2.

In both cases, the skill must be further specialized to a particular type of
biochemistry, e.g., Genetics {Genetic Engineering, Terrestrial). A scparate spe-
cialization must be learned to engineer organisms from alien biospheres, but a
default at -4 or worse may be allowed if the alien biology is quite similar; e.g..
terrestrial biochemistry is similar to other biologies that are based on proteins,
water and nucleic acids, Within the realm of a particular biochemistry, knowl-
edge of a specific species’ genetics is a familiarity (p. B43), not a specializa-
tion.

Nuclear-iological-Chemical Warfare/TL p. CIISI

Genctic engineers who work with dangerous or contagious microorganisms
may have NBC Warfure skill, So will “hazmat™ or “discase-control” teams sent to
clean up biclogical disasters,

At TLO9+, the “chemical warfare” element of this skill aiso covers operations in
nanomachine-contaminated environments, and techniques used to avoid or clean up
nanomachine contamination,

Surgery/TL . Bo6

At TL7+, a surgeon may oprionally specialize in cosmetic surgery (calied
“bodysculpting”™ at TL8+) or transplant surgery. (These can also be performed by
unspecialized surgeons.)

Biotech Jobs

Individuals involved in the biotech field may have one of these jobs. See pp.
B192-194 for instructions on how to use a job table.



About Our
Commentators

"Aguagrrd” is the alias of amateur
marine biologistfecolugint Cherry Lake.
Aguagrr! dentes rumors thit she was
ouce a member of the vutluwed cro-
witrrior group Blue Shadow.

L1 Majid Asad is o biomodiied FS-
26 Black Widow 2 driver, serving with
Nuvy squadront VF-17 aboard the spave
cruiser USS George W Bush.

Tatiana Beleako is a Special Agent
with the Genetic Regulatory Agency,
based in Geneva. Switeerland,

Dy, Tse Chang was  Senior
Academician of the Transpacific Socialist
Adtiunce’s Genetic Planning Council.

Cody Chase 13 a detective with the
Nevada Police Depurtrnent, where she
hus dealt with a wide variety of genetic
code violations and surgical assauit
Cases.

Marie Detroit is an aspiring pop-
singer working as a hostess at the Club
Kitsune in Tokyo. Japan,

Genoxibyl is the alias of o well-
known poster to alt.bio.upgrade sumurai.

Professor C. Evic Gideon of the
Antarciic School of Economics is 4
genome-preservationist and profession-
al gadfly,

Fden Harrier i an ocxpatriate New
Zealander, the owner/operator of Harrier
Exports. His firm has been investigated
for bicharard and customs violations n
Asis-Transpacific.

Naorike Hayakawa 1s an Ishuar-
sequence genetic upgrade who hosts the
popular talk show, Cvheria Bear.

Dr. Sayvid Ighal iy a scientist al
Biotech Euphrates” Human Genetic
Engineering division. He is a frequent
talk show guest,

Copernicus Jones was born in a
growth tank on the moon. but is now
bumming around the solur syslem as a
travel writer for the best-selling Lonely
Svstem guidebook series.

Walrer Jorgenson was a brilliant
young student in molecutar hiology,
until he devetoped a series of defusions
relating to alleged paranormal activity.
Arrested in connection with a burglary
and arson at 4 Dogstar Genetics, an
Ouawa genetic enginecring company, he
claimed that the compuny was a front for
“ETs" and *Men in Black.” Found not
guilty by reason of insanity, be is now
confined in an Ontario mental hospital.

Continued on next page . . .
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Job {Prerequisites)
Meonthly Income Success Roll Critical Failure

Average Jobs:
Bio-Terrorist (Fanaticism)

$1,000 _ 1Q-2 -21, 2d/-3i, 4d, arrested
Hazmat Specialist {NBC Warfare 11+)

$1,000 PR -1, 2d/- 14, 4d or infected
Lab Assistant (Computer Operation 10+, Research 11+, any Science skill 10+)

$100x(worst PR-6) Worst PR -2ifL], 2d
Surrogate Mother (HT 114}

HTx3200 HT LI/L], 3d
Comfortable Jobs:
Riotech Executive (Administration 13+, 5+ yrs. business experience, Status 0+)

$3,000 T PR -2i/-4i, L
Eco-Engineer* (Ecology 15+, Genetics 15+)

$300xEcology skiil Worst PR -2i/-31, 3d
Ecoteur* (Ecology 15+)

$400xEcology skill - PR -1, 2d/-2i, 4d, arrested
Genehacker {Computer Operation 124, Genetics-14+, Research 13+4)

$300xGenetics skiil Worst PR -3i/1J, 3d
Genetic Regulatory Agent (Criminology (24, Law 12+, Legal Enforcement Powers)

$2.500 Worst PR -3i, 2d/L1, 4d
Splicer or Organlegger* (Streetwise 11+, Surgery 10+)

S500xSurgery skill Worst PR -1i, 2d/3i, 4d, arrested

Wealthy Jobs.
Biocorp CEQ (Administration 13+, Leadership 12+, 10+ yrs. business exp., Status 34)

8175000 Worst PR -4i/-51, L}
Corporate Genetic Engineer (Genetics- 16+, Status 04)
S1.000xPR PR -3i/1.). 3¢ * Freelance job

Biotech Businesses

Do you want 1o risk losing thar beloved pet? Companion Veterinary Services
offers a full range of cloning, longevity processing and braintaping facilities.
Specialists in dogs, cats, birds, reptiles, ferrets, octopi. (No robopers, please.)

Various types of businesses may specialize in biotechnotogy. These can include:

Biotech Corporations

These include companies (or divisions of larger corporations} that specialize in
gengineering, protein engineering, biomimetics, genome mapping, genemod drugs,
tissue engineering and other processes.

Seme biocorps are large enough to cover the entire field, but mest specialize in
a particular area, such as gengineered crops, industrizl bacteria, improved animals,
bioroids, terraforming or adapting alien plants and animals. Biotech corporations
may also speciatize in developing biomodification procedures for use by hospitals
and clintes — if a process isn’t yet available on the streel, someone with contacts in a
carporate lab may be able to arrange for it anyway.

Small corporations are often undercapitalized “whiz-kid” operations. These
develop a single brilliant idea . . . and are then bought out by a bigger company,
usually to market their new invention — but sometimes to suppress it! A certain
amount of research may also be contracted ocut to university labs, in exchange for
grants and funding.
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Rbout Qur

Commentators
(Continued)

r. Lucien Locke i the president
ad sole cioployee of Genehackers Inc..
arr R& 2 firm specializing in customized
biomoditication for private clients. and
authar/star of a number of interactive
sensies, including Playing God for Fun
amd Profit: Home Study Gengineering
and Nerovirus for Drnnrics.

Fisephone Logos serves the Church
of Seventh Heaven {an L-5 colony) as
one of their elite “wurrtor angel”™
biosoldiers. Although born human,
Tisephone has been continuousty
updated with the tatest combat bio-
mads, and is equally at bome stalking
criminals and genetic heretics in the
decadent bubble cities of Luna or the
wildzones of post-Nanoclysm Earth.
Despite her vouthful appearance, she 13
at least a century old,

Chunce Muackintosh speaks her mind
i Postmen Consumer Review, a vir-
tuatity infodump covering the latest
trends in elective surgery from a {rans-
genderad perspective, Now in tier fourth
consceuiive clone. she plans 1o live for-
CVCL.

Charlic "Big C" Mugaddine 1s an
alleged La Cosa crime boss. presently
under indicament for numerous state and
federal felonies. including Lax evasion,
conspiracy, surgieal assault and kidnap-
ping.

Capiain Dana Martefla s a former
Muarine Force Recon medic, presently
pursuing & career as a defense analyst
Twice decorated for bravery under fire
during the Andes conflict, she is assis-
tant editor of June s Fighting Bioroids.

Captain Zeke Morrigan s a gengi-
neered spacer parahuman, and master of
the free trader Antares.

NB-SEK-0172-BURE&4 is a Felicia-
series combat bioroid. She is assigned
to the Indian Army’s elite 152nd
Paratroop Regiment, with a runk of cor-
poral.

Dy, Mara Omokage is the mysterious
and seemingly ageless founder of
Onwokage Labs, and a specialist in exot-
ie bioweapon design.

Raphiael-300¢ is a vatbrain computer
installed in the Sisters of Mercy hospital
on Seventh Heaven.

Continned on nexi puge . . .
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If conflict between nations, corporations or star cultures is still an issue, the big
research bucks are often in military biotech. "Bioweapon™ projects may range from
kilter viruses to cloned combat bioroids. In a space-faring culture, captured alien life
forms may also be studied and modified for mititary purposes.

Because of the high value and complex natre of many biotech products, indus-
trial espionage ts very common. Defense contractors normally have truly paranoid
security, since they are worried not just about industrial espionage but also foreign
sptes and sabotcurs. It's possible that corporations which develop military
bioweapons may have examples of them deployed to defend their own fucilities — or
might use them {often without the actual military’s knowledge} in corporate espi-
onage or warfare.

Black Clinics

In the ftuture, designer drugs aren’t the only things being made in secret labs —
so are designer bodies, animal or human, as well as customized life forms. “Black
clinic” is the common nickname for a laboratory, clinic or hospital that performs
illegal, unregulated or ethically-dubious biomod and gengineering procedures. If
cyberweur exists, some may specialize in cybernetics, others in biological proce-
dures, and many in both. Some black clinics are also “body banks,” involved in ille-
gal organ theft {(see Organlegger, p. 129).

Black clinics may range from basement or mobile labs to full-fledged hospitals.
The larter are usually disguised as iegal body parlors, clinics or biotech companies,
but offer extra services to special clients. A black clinic may be able to dispense
with secrecy eatirely if it can find a location bevond the reach of the law. For exam-
ple, a black clinic may be based in ar orbital habitat. or in a country {or planet) not
signatory to international or interstellar regulations on bicengineering ethics.

Security and intelligence agencies may maintain secret black clinics to provide
assistance to their agents — often, these also do freelance work on the side.

The biggest danger of going to a black clinic is the risk of shoddy work, closely
followed by being made a guinea pig for some experimental process that hasn’t been
debugged. Finding a disguised black clinic reguires appropriate Contacts or
Strectwise skill: a critical fallure might lead to a police sting operalion, or worse, &
clinic that locks good but is incompetent, or enjoys cxperimenting on its subjects or
using them for spare parts.

Bodysculpt Glinics and Parlors

These are clinics that specialize in legal bodysculpting jobs (p. 613}, although at
TLS+, they also carry cheaper proteus viruses, such as metabolic resct (p. 76) and
cosmetic virus (p. 78). Some are large. upscale establishments catering to the middle
and upper class, often with on-staff psychological counsellors as well as surgeons to
enstre smooth integration.

Others are walk-in places that specialize in generic face jobs based on knock-
offs of the latest vid star or virtual soap opera character. Those that offer the most
radical mods may be descendants of tattoo and body-piercing parlors, catering to
subeultures that want to physically distinguish themselves {counter-culture, sailors,
yakuza, et cetera), Of course, in some cultures, an “original human™ body may be
radical, in which case places might specialize in modifying people back 0 “nor-
mal.”

Most clinics will only perform LC 5-6 procedures.

Hospitals

At TLE+, major hospitals may perform elective biomodification procedures,
such as transplants, as well as things like braintaping and cloning. Alternatively,
specialized private hospitals that provide these services may develop.

Most hospitals will only perform LC 5-6 procedures.



Rbout Our

Commentators
(Gontinued)

Madelcing Rewge is one of the own-
ers of the Chinte Rouge. “the linest
underground clinic in Marseille.”

Derin Skay, a writer, wus onc of the
few hmans to be unchanged by the
Antarctica Nunochysim,

Srreethawk, an outspoken ex-gany
member tumed self-proclaimed merce-
nary, 15 known for his frequent postings
on alt.bioupgrade. simurai.

Tizheth Sung-Movrron ts o Camazotz
parahuman. She grew up on a seedship
in the Darktree Colonization Fleet,

Ensign Chun Yuen wis o soldier in
the People's Seif-Defense Forces of the
Transpacitic Socialist Alliance. assigned
to the Bio-weapons Directorate. His war
diary was one of the few primary
sources within PSDF-BWD to survive
the Pacific War,

Yukio is an Alphu-series genctic
upgrade working us an agent for Gomi
Crash, a company specializing in
macro- and micro-bichazard extermina-
tions, and the tracking. recapture or ter-
mination of cscaped or vutlawed
genetic constructs.
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4

Biotech Aduantages,
Enhancements and Limitations

GURPS Bio-Tech uses many advantages, disadvantages,
enhancements and limitations that are not described in GURPS
Basic Set. Except for a few new ones described in this chapter,
all can be found in GURPS Compendium I, and many ure
described in other GURPS books, notably Fantasy Folk,
Robots, Supers and Uplift.

In addition to the advantages, enhancements and fimitations
tisted here, Chapter 2 has several very minor features worth 0-2
points {e.g., Sexual and Reproductive Modifications, p. 47);
since these are highly specialized, they're discussed only as they
are introduced.

New and Modified Aduantages
Extra Arms p. CIo4

Someone with multiple arms should move better and faster
than an unimpaired human in microgravity or zero gravity. Add
+1 to Move for each full-sized extra arm possessed. Sec pp.
CH140-144 and p. $73 for low-gravity movement rules.

This isn’t worth any points — it’s a aatural benefit of having
additional arms in a space environment, and in any case 1s bal-
anced by the need for custom-taitored suits and armor.

Flesh Pockets Uariable

This is an expanded “racial” version of an advantage that
first appeared in GURPS Cyberpunk,

You possess hollow cavities within your living flesh: hid-
den “flesh holsters,” natural pouches such as those possessed by
marsupials, or 4 modified stomach. If the capacity of a flesh
pocket is great enough, it can even be used to carry passengers!

Pockets and their contents are almost impossible to find
{Holdout-20}), even with a full-body search, but they can be
spotted with appropriate scanners. A doctor specifically search-
ing for flesh pockets roils at Physician-6 or Surgery-6, with a +1
per extra 10 minutes of searching, to a maximum of +5,

Flesh pockets are usually in the stomach. The total capacity
of all flesh pockets in a person’s stomach should not exceed 20
Ibs. For races whose average weight is below 100 Ibs. or above
200 Ibs., the maximum capacity should be racial average
weight/10 ths. This limit is modified as follows: -50% if Skinny,
+50% if Overweight, +75% if Fat or +100% if Very Fat.

Pockets it the stomach cost 2 points per pound if the user is
human-sized. For races with average weight over 200 Ibs. the
point cost paid for each flesh pocket is 2 peints per (racial aver-
age weight/200} storage capacity.
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EXAMPLE: A bioship that weighs 25,600,000 1bs. could
have pockets with a total capacity of up to 2,500,000 Ibs, and
would pay 2 points for every 125,000 Ibs. of pocket capacity,

Pockets may be installed in places other than the stomach,
but these are more expensive and have less capacity. Pockets in
a limb have only 15% of the maximum capacity and cost 2.5
times as much, Pockets in a head have a maximum capacity
E/80 as great {4 oz, in humans) and cost 8 times as much (1
point per oz. in & human) but are harder to detect: +2 to
Holdout.

Pockets are only an advantage for living creatures, where
they are unexpected; machines built using the GURPS Robots
or Vehicles system don’t pay poiats for cargo holds,

p. Clob

Fur

Soldiers cperating in the arctic report that animals with
thick fur are hard to spot on infrared. Optionally, in sub-zero
temperatures, the GM may subtract the level of Temperature
Tolerance that fur provides from rolls to spot fur-bearing tar-
gets via Infravision or infrared goggles: -2 if thick fur, -1 if
normal fur, 0 if very thin fur. This doesn’t cost any extra
points.

Someone with spiny fir can’t wear tight clothing or armor,

Low Rejection Threshold | point

Your body can casily accept foreign tissue transplants.
with no roll for rejection required, This advantage is worth
points only in TL7+ settings, and only if cloned or synthetic
organs are unavailable or are significantly more expensive than
other types.

Someone with Low Rejection Threshold may have HT no
higher than 12 and may not buy Disease Resistant or Immwunity
to Disease.

New Enhancement

Several enthancements can be found on p. CHO9.

apace Acceleration Uariable

This enhancement can only be taken for the Flight advan-
tage. You can use vour Flight to accelerate in space like a rock-
et, and have a space acceleration {sAccel) rated in gravities (G,
as described in GURPS Space or Vehicles. This means that in
space, you can accelerate past your normal Move, given enough
time. For +5%, vour sAccel iz 0.001 G, limiting you to very
gradual velocity changes. For +10%. it is 0.01 G, for +15%, it is
(.1 G. for +20%. it is 0.5 G and for +25%, it is 1 G.

Each level of Super Flight deubles your space acceleration.




New Limitations

These new lumitations are often applied to advaatages or
disadvantages that are the result of biological engineering. More
linmtations can be found on p. CI110-112.

Cardiac Stress Uariable

This limitation can be taken on any advantage that is used for
a short period of time and then turned off. While in use. the
advantage places undue stress on the character’s heart, and the
character must make periodic HT rolls {a roll of {4+ always
fails). Failure means loss of 1d fatigue: critical failure means a
heart attack due to stress and heightened blood pressure. A heurt
attack reduces the victim to HT @ if stilf at positive HT. He passes
out and wilt die in HT/3 minutes — regardless of wounds — unless
he receives CPR (which requires a First Aid-4 or Physician roll,
and can only be performed by a character rained at TL7+).

The value of this Hmitation depends on how often the HT
rolls are made:

Every second: -50%

Every 10 seconds: -40%

Every minute: -30%

Every 10 minutes: -20%

Every frour: -10%

Chemical Trigger Uariable

This limitation means that an advantage only functions after
the character has taken a particular drug, In general, this means
the character must inject, swallow or inhale a drug to trigger the
advantage. For instance, Matsat Accelerated Reflexes need an
inhaled dose of the Dash IV hormone to trigper them. The cost
of the trigper determines the value of the limitation:

Under $10 per dose: -10%

$10-99 per dase: -20%

§100-989 per dose: -30%

81,000+ per dose: ~10%

Multiply the value of the limitation by 1.5 if the chemical
trigger is illegal, addictive or otherwise dangerous.

Mitigator Uariable

A mitigator is something that cancels the effect of a specitic
disadvantage without actually buying it off. This is a limitation
en the disadvantage: The more effective the mitigator, the
greater the limitation, meaning the character receives fewer
points for the disadvuntage.

The mitigator is worth . . .

-60% if vulnerable and can be easily stolen, broken or mis-
placed, such as a pair of glasses. This mitigator also includes
drugs or other treatments that must be taken daily.

-65% if a weekly treatment is required.

-70% if a monthiy treatment is required.

Drug treatments are assumed 10 cost about $20-$100 per dose
and be available at pharmacies. Those that cost over $100/dose
and require special prescriptions are +5% less (e.g., -70% would
become -65%), Those costing $1.000+ per dose and only avail-
able from speciulized sources like hospitals or experimental drug
programs are +10%. People may carry a supply of drugs with
them, but these can be stolen, fost or turn out to be impure.

EXAMPLE I: Mr. Duncan has Sadism {(Mitigator, -60%, -6
points}. As long as he takes a special pill {320, daily) to adjust
his neurochemistry, he is an upstanding citizen . . but if some-
one steals his pills, an enemy substitutes aspirin for them, or he
forgets them on a long trip, society is in deep trouble.

EXAMPLE 2: Sharra has eyeglasses. Bad Sight is normally
-25 points, but her glasses are a -60% lmitation: -1{ points.
This is a mitigator built into the GURPS Basic Set. The same
rules can be used for things like hearing aids.

EXAMPLE 3: Jan is Terminatly 11} with AIDS, and will die
in a month (-100 points}. Fortunately, he is on an experimental
drug plan that is holding him in remission. The treatments are
weekly (-65%) and cost $1,000 per week (+10%) for -35%, so
Jan's Terminally Tl is now worth -45 points. As long as he stays
with the program, the countdown toward his death will be halted.

Nuisance Effect;
Temporary Jisaduantage Usriable

This limitation can be added to any advantage that can be
switched “off” and “on” at will, and which 1akes at lcast one
turn to switch. When the advantage is switched on, one or more
disadvantages are suffered by the user until it is switched off
again. This limitation is worth -1% per point the temporary dis-
advantages are worth, to a maximum of -75%.

EXAMPLE: A character has sonar, but can’t talk when
he's using it because he's sending out ultrasonic pulses. This is
Sonar Vision {25 points} with Nuisance Effecl: Mute (-25%),
for 19 points.

The poine break due to a Nuisance Effect: Temporary
Disadvantage limitation cannot exceed 80% of the value of the
original disadvantage.
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EXAMPLE: A character has Altered Time Rate 1 (100
points) with Nuisance Effect: Bad Temper (-10%]). Since Bad
Temper is worth -10 peints normally, the most it can be worth
as a Nuisance Effect is -8 points. Thus, it reduces the cost of
Altered Time Rate by & points (to 92 points) and not by 10
points (to 90 points), as most - 10% limitations would.

Only disadvantages that could logically inconvenience the
character for the period of time the advantage is normally on
should be permitted. In the case of mental disadvantages (e.g.,
Berserk, Bloodlust, Lecherousness, et cetera}, if the character
loses control of himself due to a failed Will roll, the associated
disadvantage will not “turn off” until the GM rules he has
regained his composure.

If the GM agrees, a Muisance Effect can also temporarily
remove some other advantage instead of bestowing a disadvan-
tage. This would be worth -1% per point the negated advantage
is worth. The value cannot exceed 80% of the deactivated
advantage's cost. Only one of the involved advantages can take
this limitation — one may nof take two advantages, both with
this limitation, each of which negates the other when used.

Oft-the-Shelf Looks -30%

This is a limitation on Appearance; it can be taken on cither
Beautiful/Handsome or Very Beautiful/Handsome. Your looks
are a variation on a standard type or famous person rather than a
customized design. You're as beautiful as ever, but with anycne
from your own culture, you get only balf the usual reaction
bonus, because they’ve seen it all before! (“Oh, look! Another

Mr. Universe 20231")
Only us. Pheromones -15%

This Himitation is usually tiaken with Weak Will, represent-
ing someone gengincercd to have a sirong reaction to human
pheromoncs; see Restored Vomeronasal Organ (p. 37).

A variant of this is “Triggered By Pheromones™ (-75%).
which can be taken as a limitation on other behavioral disadvan-
tages. For example, someone exposed to Pheromone Control or
another source of tailored pheromones would suffer another dis-
advantage {e.g., Cowardice} in addition fo the normal effects

{(usu. Lecherousness).
-10%

Only With Ouplicate

This limitation can be taken on advantages or disadvantages
that apply only toward a braintaped double {or, less realistically,
with an identical twin or clone). For exampie, someone may
have Empathy, Only With Duplicate for 5 points. In some cases,
this limitation may be worth less — see Multiple People (p. 118)

Post-tmergencies Only -20%

This limitation means that an advantage or, more often, a
disadvantage, only comes into play after a stressful event like
combat has occurred. The effects will last for about 10 minutes
or so (GM's option). Typically, this limitation is applied to a
behavioral disadvantage — c.g., “Gluttony {Posi-Emergencies
Onlyy" — to simulate glandular reactions following stress.
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Requires Biochip 0%

A tiny biocomputer chip must be implanted into the body to
make the advantage or disadvantage function. This is a Hmita-
tion because the chip can sometimes be detected (reguires a
Diagnosis roll at -10, using a medscanner, diagnosis bed or the
like} and removed {a normal use of Surgery skill} relatively cas-
ily, neutralizing the advantage or disadvantage. The biochip
may also malfunction if subjected to radiation or the like.

A biochip might be remotely controlled by somecne other
than the subject! If they do not always have the subject’s best
interests at heart, this would be an +5% enhancement to the
vahue of a disadvantage, not & limitation.

Requires Low Grautty Uariable

This limitation means that an advantage does not function
in gravity fields over a certain, maximum strength. It is worth
-5% for every 0.1 G this maximum is under 1 G, as follows:
maximum 0.9 G is 3%, 0.8 Gis -10%, 0.7 G is -15%, 0.6 G is
=200, 0.5 G is -25%, 0.4 G 15 -30%, 0.3 G is -35%, 0.2 G 15 -40%,
0.1 Gis -43% und 0 G is -50%.

Requires Low Gravity should be applied to humans gengi-
neered with Clinging (usually maximum 0.6 G}, Gliding {usual-
ly maximum 0.4 G) or Winged Flight {usually maximum 0.2 G).
It can also be an appropriate limitation for some super or psi
powers — like Body of Air, DR, Insubstantiality, Telekinesis or
Teleportution — if a gravity field might disrupt fragile force

Soent-Based 20%

This limitation represents an advantage (usually one that
allows a reaction bonus or “mind control™) that operates using
specialized airhorne chemical cues — perhaps modified
pheromones. Tt only works within 2 yards of somceone, and only
if they have a sense of smell and neither they nor you are using

ga‘; IllElSkS i Seﬁlﬁd SUHS, el cetera.

Sessile

Characters with the Sessile disadvantage (p. C1104) may
buy Extra Hit Points with this similarly-named -75% limitation
to partially compensate for the fact that they are easier targets.

Unsupported Strength -20%

This limitation can be taken on some or all of any ST
increase of +3 or more that's due to biomods or gengineering, Tt
represents a shoddy job of muscle attachment, or not bothering
to take the time to build up bone mass first. This will result in a
split 8T, with the second, higher (“unsupported™} 8T being
bought with this -25% limitation. Normal ST is used for encum-
brance, fatiguc and most other purposes. However, for any tran-
sitory feat of strength — including lifting, jumping, grappling.
throwing or attacking — you can choose to use your unsupported
ST. No roll is required to use the strength, but in the following
turn, roll vs. HT. Success means no problem occurs. but a fail-
ure causes | point of damage; critical faiture, or two failures on
consecutive turns, does 1d damage and causes any one limb you
are using to be crippled.




GLOGOARY

This section defines both scientific and fanciful terms found
in this book and in hiotechnology literature.

Technical Terms

Amino Acid: An organic compound that is an essential com-
ponent of profein molecules, und thus of lite as we know 1t.

Archaea or Archacbacteria: An ancient [orm of microbial
life, related to but distinet from bacteria.

Bacteria (sing. “bhacterium™): A class of single-celled organ-
isms. There are countless species of bacteria.

Biomimetics: Enginecring designs that are patterned on or
inspired by living things.

Bioprocessing: Using bacreria, gengineered plants and ani-
mals or other bforech processes il manulacturing.

Biotech or Biotechnology: A sct of biological engineering
techniques, such as Biomimetics, bio-nanotech, bioprocessing,
cloning, gengineering, and transplants, applied to rescarch and
product development.

Blastocyst: A very early stage of a developing embrvo, wilh
only 32-64 cells.

Cell: The smallest part of an organism that is capable of inde-
pendent function, Cells are microscopic entities that consist of a
nucleus and various organic and inorganic compoenents, surround-
ed by a membrung.

Chromosomes: The sclf-replicating structures within celis
on which the genes are located.

Cloning: The technigue of asexually producing a group of
cells or complete organisms, called clones, which are all geneti-
cally identical to a single ancestor.

Cryonies: The practice of freezing the dead in hope that
luture science will be able to revive them.

DNA or Deoxyribonucleic Acid: The double-helix-shaped
molecule that encodes genetic information.

Enzyme: A protein that serves as a chemical catalyst, accel-
erating the rate at which a biochemical reaction oceurs.

Eugenics: The study or practice of human improvement
through genctic control or genetic engineering.

Eukaryotes (“true nucleus™): Organisims whose DNA is sur-
rounded by a membranc and which possesses organelles.
FEukaryotes are a “superkingdom™ of life forms that include most
terrestrial plants and animals other than bacteria.

Gamete: A male or female reproductive cell (sperm or ovum).

Gene: A sequence of DNA miucleotides, located in 4 particular
spot on a particutar chromosone. that encodes a speeific instruc-
Lion to a cefl

Gene-Cloning: The process of duplicating genes inside mod-
ificd bacteria.

Gene Therapy: Genetic engineering performed on a fetus,
child or adult to repair defective genes.

Genetic Engineering or Gengineering: Deliberate manip-
ulation of DNA and genes in order to alter an organism’s
genome.

Genetics: The study of the patlerns of heredity, the traits that
an organism inheris from its ancestors.

(renome: The sum total of all the genetic matenal carried by
the chromosomes of a particular organism, containing the blue-
print of what the organism will become.

Germ Cells: The basic reproductive cells of a multicellular
Organism; see gumetes.

Germline Genginecring: Genetic engineering of the germ
celly so that an orgamism will develop in a different way than its
unmodified genome would have indicated.

Hormone: A protein that acts as a chemical messenger with-
in the body. They are many different hormones. each with its own
function.

In vitre: Taking place outside a living organism. usually
used when referring 10 “test tube™ fertilization or to the process
of growing an organism tn an artificial womb. clone tank, ct
cetera,

Intron: “Junk™ DNA code that has no apparent purpose.

Ligase: An cnzyme that cun rejoin 2NA fragments together,
used as a tool in generic enginesring.

Microbiological: A single-celled organism, like a bacterium
or alga. Usually microscopic, but colonies of single-celled organ-
isms can be large enough 1o see.

Nanomachine: A microscopic organic or inorganic robot,
usually cell-sized or smaller.

Nanotech or Nanotechnology: An emerging technology
based around the manipulation of atoms and molecules using
microscopic machines. In biotechnolugy, nanotech promises the
ability to precisely manipulate celiy and genes.

Nucleotides: The basic molecular subunits of DNA or RNA.
Thousands of nucleotides make up DNA molecules; their
sequence determines the gencetie code and the function of each

BEHE.

Organelles: Structures bound by the cefl membrane in
eirkaryotic organisms, such us the mioschondela (which perform
cnergy-releasing chemical reactions).

Plasmid: A ring-shaped structure of ONA, found in bacteria.

Polymerase Chain Reaction (PCR): A means of rapidly
copying DNA using specialized enzymes and equipment.
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Priens: Pathogenic proteins linked to various brain diseases
such as BSE (“mad cow disease”) and kuru {“laughing sickness™).
Prions are also associated with various diseuases of aging and senil-
ity. Their exact nature remains controversial.

Prokarvotes (*'before the nuctens’™): Single-celled organisms
with little internal complexity, such as bacteria, whose DNA 15 not
surrottnded by a membrane and which lack organelles.

Protein: A big molecuie made up of long chains of amino
acids. Proteins are formed by cells as directed by their genes. and
are the basis for the structure and function of living things. There
are countless different kinds of proteins, each with its own spe-
cialized function,

Pretozean: A single-celled microscopic animal somewhat
more complex than a bacterium.

Recombinant DNA: The basis of genetic engineering, this is
the technology of cutting DNA molecules iate discrete pieces and
recombining them with other DNA molecules to form new genes.

RNA or Ribonucleic acid: A chemical found instde cells that
15 similar in structure to DNA. Different kinds of RNA exist, such
as messenger RNA, which relays the orders from genes 1o the
molecutar machinery of cells. Because of its ability to tell a cell
what to do, RINA is a primary tool of gengineers.

Ribosome; Parts of the celi’s molecular machinery, these are
“factortes” that create proreins under orders from the genes.

Tissue Engineering: The design of artificial organic tissue,

Transgenic: A transgenic organism is one that has genes
added to it from outside its original spectes.

Virus: A non-cellular biological organism that can reproduce
only within a host cell. Viruses consist of RNA or DNA covered
by pretein. RNA viruses are especially useful tools for gengineer-

ing.

Science-Fiction Terms

Andreid: A compietely synthetic humanoid. An android may
be biological or robotic in nature. Some androids have non-human
features, while others look exactly like people.

Biomeod: A biclogical modification made to a living person
for non-medical purposes. At TL7, the enly biomods are cosmetic
surgery. At TL&+, biomods become the organic equivalent of

Bio-Nanotech: Nanotechnology that relates to biotech-
nology — for example, a nanovirys.

Bioplastic: A pseudo-organic TL1O material. Not o be
confused with certain kinds of plastic made from organic
materials like starch, which are also called bioplastics.

Bioroid ("biological android”); A variant human (or
humanoid) who was force-grown to maturily in a clone tank.

Braintaping: A means of recording memory and person-
ality, for immediate or later transfer to another body.

Clone Tank: An ulira-tech artificial womb cquipped to
Jorce-grow organisms {not nccessarily clones} to adulthood,

Corpsicie: A corpse that has undergone cryonic preserva-
tion, A term coined by SF author Larry Niven.

Fugeneering: Genetic engineering for cugenic purposes.
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cybernetics, giving people many new abilities. '

Forced-Growth: A way of hyper-accelerating the develop-
ment of someone within an artificial womb so that maturation
from a germ cell to a developed adult tukes months, not decades.
It may use massive doses of growth hormones or other methods.

Genefixed: Used 10 describe someone whose genes were
muanipulated at conception 1o fix or screen out genetic defects.

Genemod: Short for “genetically modified.” Someone or
something that has undergone genetic engineering. Also refers to
a genetic modification.

Genesplice; To perform genetic manipulation,

Ghostcomp: A computer capable of housing a self-aware
braintape.

Growth Tank: An artificial womb.

Korp or Korporate: Cyberpunk stang for “corporate.”

Metamorphosis {(Nano)Virus: A nanovirus capable of per-
forming radical changes in a lving being’s anatomy.

Nanite, Nano and Nanobot: Slang terms for nanomachines.

Nanovirus: A swarm of nanomachines designed to transform
a living organism or perform gengincering tasks.

Parahuman: A vartant human who has undergone species
modification.

Polykeratin: A form of artificial tissue that is capable of
changing its shape.

Proteus Virus: Another name for o nanovirus.

Sensa-Skin: An ultra-tech form of artificial tissue.

Species Modification: Genetic modification that inserts new
gencs not native to a species’ original genome.

Uptift: The process of modifving animals to improve their
intelligence. communications or tool-using capabilities, often with
the goal of creating a sentient or near-sentient race, A term coined
by SF author David Brin.

Uploading: Slang term for transferring a mind onto a digital
braintape, especially when the braintape is sclf-aware in a ghost-

comp.
Variant Human: A member of a human variant race.
Variant Race: A subspecies that has been adapted from the
original species through genctic engineering. Depending on the
extent of the gengineering, it may be similar to or very different
from the original,
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31> Spaual Sense wdvantage, 33, 7L

Absent-Mindedness disudvantage, 53, 72,
74,113,

Absolute Direction advantage, 45-46, 71,

Absohie Thning advantape, 45-46, 71

Acceleration Tolerance advantage, 34, 82,

Acute, Hearing advanrage, 46, 64, H00;
Taste and Smell advantage, 46, 100,
Vision advantage, 46, 67

Addiction disadvantage, 71,

Advantages. anfmais, 99-100: biorech.
136, gengineered, 31-5Y: see also
advantage name,

Age and aging, H13,

Aggressiveness, 56.

Albinisen disadvantage, 53-34, 78

Adeohol Tolerance sdvantage. 39, 68,

Alertness advantage. 33. 71, 100

Algae, 87, Y4-45.

Aliens, 58,

Alpha-series upgrade, 34,

Altered, appearance, 61-62; bulk, 62:
height, 63,

Altered Sex Ratio feature, 47,49,

Alternate Identity advantage, 132.

Ambidexterity advantage, 33 71,

Armnesia disadvantape. 72, 118

Amphibious advantage, 49-30, #1100,

Anabolic steroids, 73,

Angelic wings. 41,

Animats, comyerions and working hedasts.
98, creating, 99-102: examples, 102-
105, high-vield farm, 98, modifiving,
1-102: pantrapic, 98 pharm. 16,
G§-459,

Anthrax. 88,

Antibiotics, 92.

Antigens, 17,

Appearance, 35, 54, 62,64, H13,

Appendix. [37-138,

Aguaform, $1-42.

Agquaskin, 81,

Aquatic disadvaniage, 42, 54, 100 111

Arachnoweave armor, 16,

Archaebacteria {archaeal, 7, 12, 139,

Archwork, 63,

Attn blade, 69,

Arms b wings 4t

Artiftctat womb, t7-t9, 57

Altentive disadvantage, 53, 100,

Attributes. animal. Y9, bonus rahle. 31
madiffers, H-31, 80 penalfivs, 11 see
clser Dexterire, Health, relligence
ared Serengih

Autotrance advantage, i3,

Auxiliary heart, #7.

B-cells, 37,

Bacteria. 11, 87-88, G1-92, 139; anti-mare-
ral, SO-9Y, indusirial, 87,

Had Grip disadvantage, (00 107,

Bad Sipht disadvantape. 34, 67, 70, 113

Bad Temper disadvantage. 53. 76,

Bases, .

Battle jaw, 69,

Rerserk disadvantage, 53,76,

Bibliography. t4t.

Bio-bomb. 132,

RBig-haoster, b7,

Bio-stasis, 115,
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Bioblimps. 111,

Biochemistry skilt. 59, 77, 48,

Bioconvertor, Hi.

Biwelectric, organ, 49-30; Shack advan-
tage, 49-50,

Ricengineer. 125

Biogadgets, 105-111.

Binghee, 12,

Birhazard satery, 21,

Biological warfare, §7-91,

Biotopical weapons, 88 examples. 88-50
insects. 95-96; plants, 94,

Biomass, 87. 85,

Biomechanoids, 107,

Biomedicat facilities, 72-23.

Biomimetics, 12-13, 13%; products. 16,

Biomods, 60-H5, 98, 139, arguirng, 130
doftar cost. 61 orgun fransplanis, 67-
% poine cosr 1360

Bioroad. 28, 139 see uise Variant Human,

Rioscamer, 10

Biosculpting, 61,

Biosensors, 12, 16,

Bioship, HI6-110: advantages, TO8-10%,
artributes, LOT-108: controlling. 109
design. 107-1100 disadvunmtages, 108-
V09 dollar cost, Li0: drones, H)9-
1R, implunis, 1H): wateriors, 109,
inrernal advaniages. 108-109: life sip-
port, HB 8T and srze, 107 trans-
Jererns, VHE weapeney, HNL

Biosubs, 111

Basech, 3-23, [39: advanrages. |36 busi-
nesses. 133-134; corporations, 133-
L34 evberpunk and, 125 enhunce-
menrs, 1360 erecutive characrer bope,
Y26 fucilittes, 260-23; jobs, |34 frni-
fattens. 1 87-138

Bioterronst. 126,

Biotoxins, RE.

Biotronivs. 12

Black ctinies, 135-136.

Black Dweath, 89

Black market, 131.

Blastocyst, 6. 26, 139,

Blindness disadvantape. 54, 67,

Blood cops, 83-85.

Blowd roses, 94,

Bloodlust disadvantage. 52-53,

Bowdysculpting, 81-64: clinies, 136.

Bone, decaleificarion, 32, 74. marrow
upgrades. T srimulation, 74,

Boosted heart, 67-68,

Botulinum, B8,

Brachiator advantage, 42, 1%

Brate. cwssom, V17 editor. 121, Hurking,
121 madificarions, 32-33%; pad, 23
tivewe graft, 1) transplant, 23, 66,

Bratneonder, 12t

Brampeetmg. 117,

Braintape machine, portable, 2§,

Brairtaper, portable, 117-118, 120

Braimaping, (16-123. 139; alternaiive
technedogies, 1170 campaign effecrs,
18-t 26) death and, 117 equipment,
119-123: fees, LS pame effecrs. 118-
1189: derw-res, TE7-1ERL reaflism and,
VLA rechnigues, TIA-T1R: very fow-
rex, 117-118,

LA L R R R e I

Breath Holding advuntage, 44. 68,

Breeding programs, see Eneenioy.

Bully disadvantage. 53,

Callous disadvantage, 53,72,

Camaroiz-series parahuman, 47,

Canaot Learn disadvantape. 53, 72,76,

Cardiac Sress lmitation, 137,

Cardiovascular modifications, 33-34.

Cast Imin Stomach sdvantage, 35

Catfall advantage. 42, 63, 100

Cell, 5. 139 communion, 83 differenriu-
tion, 14, 15 stem, 13; surpeons. 83
rransplanis, 75,

Centauroid feature. 42, HH,

Chameleon advantage, 50

Churuacters, 125-134: gdvanrages, 130-
131, disadvaniages. 1313 okifly. 132:
tupes, 125-130.

Charisma advantage. 69, 71.72,

Chemival. enhancements, 7375 rigger,
137: see alser Dirgs.

Chemsniffer, 16,

Chimeras, 26-27. 40 plant, 94,

Chioramorphosis. 81.

Chromosome. 5-6, HY), 139 artificial, 4
prearripmelation, 23,

Chronic Depression disadvantage, 32-53,
72,76

Chronotocation advantage, 33,71

Chrones-series hioroid. 48,

Chronowaemb. 260, 22,

Chrysatis machine, 23, 82-83. 114,

Chummy disadvantage. BN

Claws and talons, 50, 89, 100,

Cleanup, 127,

Chnging advantape. 30-5t.

Clinteal, braintape machine, HH7, 119,
metanorphosis, B1-43

Clone, 14 141719, 116-119, 121-12%:
cross-sex, O identiffeation, 16 mem-
oy uplowd 1o, 121 spare parts from,
V75 rank, 200 139 wnigueness. 15-16;
see alsa Cloning,

Cloning, 21, 139: cosrs and times, 10
embrvonic cell 14, 16, gene, 8-9. #7,
92, mucrobiological, 1417 plant. 93,
pest-embreanic cell, T5-16 see alio
Cleme.

Clathing, post-hman, 127.

Clueless disadvantage. 72,

Collected advantage, 36, 72,

Color Blindness disadvantage. 54, 67. 76

Cronbat Paralysis disadvantage, 52-53, 72,

Combat Rellexes advantage, 36, 43, 71,
3053

Commentalons, ahour, 132-134,

Common Sease advamage, 33, 71-72,

Compartmentatized Ming advantage, 13.
Eiia

Composed advantage. 36, 72,

Computer programs, braintape, 121:
genetic replicarion, 12, genginecring,
58, OT: genome database. 220 insect
translation, 96 reaching, 21

Computer Programming skitt. 77, 96,

Computers. 97, 122123 biocompurers.
E3 DN HS

Contused disadvantage, 47, 33, 72, 74,

Constricuon Attack advanage. $1.

LR L R e L L L I I T, I, M M T TMTMmTT T MmN TN T T T T T T e,

Containment tube, 22.

Coot advantage, 36, 72.

Copy-protection nano, 121-122,

Corpsicle, 113-114, 139,

Cosmetic, modifications, 34-35: surgery.
61 virus, T8

Cowardice disadvantage, 33,

Crick, Francis. 6.

Craps. drowght-resisiunt, B3-540 market-
Friendly, 93,

Cryocase, 22-23,

Cryonics, 113-105. 139 revival, 114,

Cryopreservation unit, 14

Cuttural Adaptability advantage. 72

Curiows disadvantage, 53

Damage Resistance advantage. 108

Darwin. Charles. 5.

Deadheading. 71-72.

Deafness disadvamage, 53,

Decreased L.ife Support advantage, 3%, 44,
68, 81

Dieep bearmng. 20-21,

Deep Sleeper advantage. 33, 71 81,

Delects. intended. 51-33; unintended, 51-
54. 59,

Delicate Metabolism disadvantage, 27, 33-
54. 59,

Delusions disadvantage, 52,

Deoxyribonucleic acid (DNA), 6-9, (L,
13-15. £39; compuzers, 13, forensics.
tHY, funk, 10-11: mitachondrial 9
recosnbinant, 7-8, 25, 130,

Dependency dissdvaniage, 51,

Devolutionary medifications, 41-42.

Dexterity (13X, 30-31; fuctors modifving,
75,

Dipingrade Posture, 3941

Prrect bearn programemer. H9.

Brect programming, HH-117.

Disadvantages, aafmals, 99-T000 vengi-
reered, 31-5d; hereditary, 1320 men-
tal, 52-53: phvsieal, S3-330 see alsa
disadvantage name.

Discrinninatary. Smefl advanrage, 45-46,
1KY, Tuste advantage, 46,

[Hseuse, fighring, 91-92,

Disease-Resistant advantage, 37, 69,

Disposable test kit, 19,

Diistractible disadvantage. 53, 72,74,

Dristurbing Voice disadvantage, 54, 64

DNAL see Deokyribonucleic Acid,

Drwesn't Breathe advantage. 49,

Droesn’t Bat or Drink advantage, 49, 81,

Doesn't Steep advantape, 33,

BDouhle-Jointed advantage. 42, 63, 1)

Direamer disadvartage, 53,

Dreanming skill, 33,

Mrug Factory advantage, St 101-102.

Drugs. 73-74. tOL-102.

Dull disadvantage, 72, 74, 1(K-101.

Prwarfism disadvantage, 53-55, 63, 76,

Drystexia disadvamtage, 52-33, 72, 76,

Early Maturation advantage, 36

Easy Childbirth advantage, 45-49.

Ebnta, §9.

Ecologicat engincer, 127,

Footeur, 127,

Edpy disadvantage, 52, 106-101,

Eidetic Memory advanage, 33,71



Ezistic Skin advintage. 49, 70,

Electronivs Operation skilll SAfedicad,
TIB-121. 123 fSecwritv,, 96,

Embrvo, 6 division, (4.

Ermononal repciutor, 76

Lampatiy advantage. 71,

Endocrine system, 36,

Eohsnved Move wdvantape, 39, 41, 70,
fOU-t0L E1LL

Enhunced Time Sense advantuge, 43, 7L,
T8,

Enhancemtents, 3, 136, see olso enfance-
PERT Ratte.

Enzyme. 6,5, 92, 138 blockers, 92

Epitepsy disadvantage, 54, 76

Eros atus, 64,

Eros-series bioroid, 37,

Ervthrocytes, 34, 760,

Estrus fuiture, 48-49,

Lugencenng. see Eugenivs: germling engi-
Heering.

Eupenics, 5, 2530, 139 germline gengi-
peering, 25-27, 139 society and, 27,
v species modiffearion, 32,

Eukuryotes. 7-1), 1349,

Funuch disadvantape, 53-54,

Eve, 8.9,

Evnlution, 28-249.

Exocrine plands, 31,

Exterded Feditity feature, 48-359,

Exterded Lifespan advantage, 38

Extru Army advantage. 39-41, 99, 136,

Extra Encumbrance sdvuntage, 42, 81

Extra Fotigue advantage. 34, 43, 68, 76,

Extra Flexibility advantage. 42, 07, 94

Extra Hit Puints advantape, 34, 42,67, 73-
74,81, 108,

Extra Leps advuntage, 70, 94, L.

Extra Sleep disadvantage, 54, 113,

BExtreme seanal dimorphisaw 62,

Eye vpgrade. 67.

Fat disadvantape, 53-54, 62, 77,

Fauxflesh. 95,

Faz Sense advantage, 46,

Fearlessness advantage, 36, 72,

Features. 35-56: see also feature name,

Felicia-serics bioraid. 38,

Fermentution. 47,

Ferud tissue, 132,

Field Sense advantage. 45-46,

Filter Lungs advantage, 44, 6%,

Fii advuntage, 34.

Hashiracks disadvantage. t15,

Fleming, Alexander, 92,

Flesh Pockets advantage, 30, 108, 136

Fleshiwds. 106,

Flexibility advantage. 41, 4%, b0

Fhgh: advantage. 41, 82, 99, tO8.

Flowers znd Lrwns, evetfe, 94,

Fau. 89,

Foodstutts, hiotech, 94-95,

Forced-prowth, see Grenwth Tank.

Frapile disadvantuge, 54, 111,

Franklin. Rosadind, 6.

Freeze tube, L5,

Fuel prodtuceon, 87,

Fungi. 87.

Fur, 50. 79, 100, 136, ¢
Galton, Francis, 5. !
Cramete, 57, 139, B

Garcia, Dr., HEHL

Gastromtestingl modifieations, 35,

Creme, &, 10, £2, 25-26, 139 cioning, 8-9,

7,92, 138, cop, 127, expression, 7,
250 guen, 7, therapy, 79,7576, 139

Gernefixing, 55-56, 139,

Genemod, 39, human, 128,

Genericillin, 92,

Genelic, castes. I8 code, 00 defects, 56,
differences, 15: diversivy, 22, 29;
recematraction, 11-12, 21, scanner,
portafte. Hb surgery, 73845 sirpery
tranovines, TR fatioos, 35,

L L R N L L R R L L L e T T T e I I NI mmm M, T T T T T I I T YT YT

Genetic engineering, 5-7. 9-11 14, 21,
26, 28, 138 aliens. 381wt coneeption,
25300 bloships, VUL fuonans, 24-54;
i plav, 385 pevects. 95-97; mor robio-
fowiead wnimals, 949-1050 micrabes,
87-92; ohjectnies of. 27-2%; plants,
02-95; sex and, 26: tuble, 39 tevh-
nignes, 5-11.

Genetic testing, Y11, 21: privacy issues,
-V procedures, 1)

Genetivs, 3% shill, 58-59. 77, 97.98,
t3z.

Ciengineer, 125,

Gengineening, see Genelic Enginesring.

Genome, 14, 22, 139; fuenan, 25-26, 32;
fibrary. 22, mupping, 132.

Genotype. t2.

Germline penetic enpineering, 8-9, 25-27,
57,77, B0L 98, 139,

Genngs, see Microbes.

Ghosteomps, 122, 135,

Gigantism disadvintage, 53-54, 63, 76,

Gitgamesh-series parabuman, 56

Ciitts advantage, 44, 81, 111

Glandular modifications, 35-37,

Cilogsary, 139-140.

Glutiony disadvantage. 32-54. 76.

Gregarious disadvantage, 10X

Growth tunk, 18-1Y, 22, 139; fees, 204
Forced, 1920, 21, 138, portable, 15
portabie forced, 20

Guurdbeasts, 9%,

Gullibiliny disodvuntage, 72,

GLURPS Cyherwuorld. 126,

Hair gratt, 62,

Hart of Heariny disadvarntgee, 54, 113,

Hard i Kilb advantope, 34, 67068

Huytlick limit, 3%

Hazmat specialist, 128-125,

Heatth (HT 1 30-31; fueters modifving: 27.
53,68, 73

Huis v Worlder. 40

Heiikitchen. 32,

Heiot-sgries upgrade. 41

Hemephitiz disadvantage, 54-55, 76.

Heredity, 12-13.28.

Hermaphroditism. 48,

Henmuphromorph advantage, 49, 81

Hibemation, 20, 36, 100

Hide and armor plates, 30, 100,

Hidehound disadvantage, 33, 72, 74, HX-
HM. b1

High-bieech fur, 79,

High-eiticiency kidrey, 68,

High Pain Threshold advaniage, 7.

High-Pressure Lungs femure, 44,

HIV.7.

Heme superiar, 27,29, 36, 50-51t see alsn
Musrer Race und Ubennenschen.

Horzoneal disadvantage, 41, 100- 101,

Hoens. 50

Hospitals, 134,

Hawsbotting, 71.

Hurmun, definition,

Human Genome Project. 14-15,

Hyhrides, 17.

Hyper-lunps, 68

Hyper-Reflexes advantage, 36, 67,

Hyper-Strength advantage, 36, 67,

Hyperactive advantage, 36

Hliteracy disadvantuape, 72.

Imimortatity, advantage, 38, technology.
TE2-§23.

Immune system maodifications, 37,

Imununity, to Disease advantage, 37. §4-
85, tor Poisom advamiage, 37, 39, 83,

Immunosuppression, 5.

Imtperturbable advantuge, 36, 72,

Tmproved G-Toleranee advantage, 34, 36

Impulsiveness disadvanage, 53,

fr vitra fertilization (1VE), 19, 139,

Inbreeding, 28-29.

Incompetence disadvantage, 72,
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Inconvenivnt Siae disods sidape, D00 TOR
Increased Fecuadity fepture. J8-49.
Increased Speed advantape. 36, 43,73,
Incurious disadvantage, 33,72 100-101
Indecisive disadvantage, 53,7274
Influrnza, 89,

Infravision advantupe. 45-36,

Injury Tolerance advantage, 63.

Innumerste disadvantage, 100,

Inoculation, 91,

Insect. agenrs, 96-97. designing, Y7-U%,
director. 96, examples, 97, gengl-
neered. 95-97.

Insulin, 8,

Intelligence {(IQ). 30-31. anemal 100-101;
Jactors modifving, 32, 53, TU-11, 74,
79

Interface Jack advantage. 77.

Intolerance disadvantupe. 131,

[ntroduction, 3.

bntron, 7, 10-11, 139; messages, 35,

Intuition advantage, 33, 71,

Intuitive Mathemativian advantage. 33

Invertehrate disadvantape, 111

Ishtar-senes upprade, 42,

Jagrilla hound, 102,

Jenner, Edward, %].

Job Tuble, 133

Jummtwork, 63,

K-16, 103,

Killjoy disadvantage, 70, 72,

Lab mice, 102,

Labs, 21, 537-58; bivhazard precautions,
21

Lanpuape Tulent advantage, 33, 7.

Lacsiness disadvantage, 53,

Lecherousness disadvantage, 48, 32-533,
7h.

Legs 1o arms, 39-30; to flippers. 3940,

Lepus-series parshuman, 43,

Less Steep advantage. 33, L0,

Leukocytes, 37,

Lifebank, 22,

Lifespan and self-repair moditications, 38

Ligase, 7. 134

Ligiu Hanpover advantage, 39,

Light Menses advaniage, 48-49,

Light Sleeper disadvantape, 47, 53-54.

Lighe Worlder. -4,

Lighming advantage, 50.

Lightning Calculator advantage, 33,71

Limitations. 3, 137-138; see alve fimira-
Hon name.,

Literacy advariage, 71

Liver and kidney modifications, 38-39.

Liver upgrade. 68,

Living structures. [1L Bio-Badldings, 106,
sentient buildimes, 1HL

Longevity advantage, 34, 37-38, 69, §5.

Low Empathy disadvumage, 53, 72,

Low Paw Threshold disadvantage. 47. 53-
54,

Low-Pressure Lungs feature, 43-44.

Low Rejection Threshold advantape, 136,

Luctd Dreaming skill, 33,

Lunacy disadvuntage, 7.

Mapic, 43, 50,71

Magnetc Sense advantage. 45-46.

Manic-Depressive disadvaniage. 52,76,

Manipulatory ability, erfanced, 101.

Manna, 94,

Moantal Dexterity advantage, 42,63

Master race. 28; see afse Home Superior
and Ubermenschen.

Mathemnatical Ability advantage, 33, 71,

Megalomania disadvantage, 533,

Memory integration, t22-123: device, 1200

Memory storage, 115

Memory tissue, 6%, see afse Polvkerarin,

Mendel, Gregor, 5,12,

Mental instability, 32, 56

Metabolic processes, 60 rever, TH-T7.

Metabolism Controd advantage, 36

L N R L I N L e e I mMm Im MMM,y ™M T

Metumorphosis, 23, Bl ofinieal, 83-83;
excmples, BE-82 nunovirey, 77, 79-
B3, 139 rransformation. 8O,

Methuselah program. 78,

Mivrobes, 139 desiyning. Y7-9E;
enhanced, B9, gengineered, 87-92;
aew. YU purchasing, 915 vee wlso
Beacteric and Views

Microinjection, 7.

Mivrosurgery, portanie, 23.

Migraines disadvantage. 47, 54, 76,

Mimery advantage, 44,

Mindshare advantage, 85.

Minlutre humans, 33-35,

Mining, 87.

Mitgator imitation. 137

Mitochondria, 8-9, 10, 30

MMED, 115, 117, 119

Mudified limbs, 39-40,

Muold. 87,

Monocional antibodies, 17, 32, applica-
Homrs, 17-19.

Morph advantipe, 49,

Morphological changes, 3942,

Muliiple people. 118-119.

Muscle. grafts, 61, 683 reinforcement, 72,

Musculo-skeletal modificutions, 42,

Musical Ability advamiage, 33,71

Mutation, 14

Mute disudvantape. 53-54, 64, 100-101,

Myuvoprodein, 94-95,

Mano-symbiotes, B4-83,

Nunofever, ¥,

Nanomachines, 9-10, 13, 19, 77, 83, 90-
91, 96, 115, 117, 121, 139; see also
MNeunotechralogy.

Narotechnelopy, 113-114, 116, 139 see
ulso Nanomachines,

Nanovirus. 8, 11. 26, 77, 80, [ 39: acceler
ated. 82, growing, 77. see also
Metamorphosis and Pretens Virs,

Naowarfare, 84,

Nature vy, nuriure, 32-33.

NBC Warfare skill, 91, 127, 134,

Neo-, coon, 103; porilla. 105 horse. 103:
vampire bat, HI2.

Neo-Luddite, 128,

NERV. 75,

Nervous systerm modifications, 43,

Neural augmentation, 73.

Neuropreservation, 114,

Newrosurgery, 23, 70-72.

Newrovins, 749,

Nictating Membrane advantage, 50

Night Bhindness disadvantage. 67.

Night Vision advantage, 45-46, 66, 100.

No Appendix feature, 35.

o Depth Perception disadvaniage, 67.

No Fine Manipulators disadvantage. 41,
100- 101,

No Hangover advantage, 39.

o Muanipubtors disadvantape. 41, 100

Mo Sense of Humor disadvantage, 72

No Sense of SmebfTaste disadvantage, 76,

Non-leonographic disadvantape, 72, 76,

Nootropic drugs. 74,

Nusance Effect: Temporary Disadvantage
limitation, [37-134.

Mulricrops, 94

Obdurate disadvantage, 72, 100-101. 113

Oblivious disadvantags, 72,

Grelosap. Hd

Oedipus-5, 90

Off-the-Shelf Looks Limutation, 138,

On the Edge disadvaniage, 52, 72.

(Ine Arm disadvantage, 54.

Only vs. Pheromones hmitation, 134,

Only with Duplicate limitaton, 138,

Cptical biochips, 13,

Organ vade, 139-130; organlegger char-
acter rvpe, 120-130,

Crganettes, 7-%. 139

Orion-series apgrade, 435,
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Owverconfidence disadvantape, 533

Overspeciatization, 28-29.

Chverweight disadvantage, 53-54. 62,77,

Onygen Storage advantage. 39, 44,

Page references. 3.

Pandora-series parahuman, St

Panimmunity advantage. 84,

Pantropy, 27,

Paraholic Hearing advamage. 45-36.

Parahuman, see Variant Hurmuan,

Furanoia disadvantage. 52-533, 76,
Purunormal abilities. 43: see alio Magic
Erinaic Powers and Super Pouwers,

Paravirus, 77.

Parthenopenests, $8-49,

Passive Dhefense advantage. HIE,

Pasteur, Louis, 91

Penicillin, 87, 92

Perfect Balance advantape. 45-46, FX0.

Perlume plands, 68,

Peripheral Vision advantage, 46,

Personu mapping, 72,

Fersone-napping. 118,

Persanality, fmplants, 121,
ruching, 121-122,

Peter Pan process, 74,

Pharm, animal modificationys, [01-102;
animaly, 26, 99 ot W20 planiy,
93.

Phenotvpe, 12.

Pheromone, 138, Control advantage, 37,
69 duminance. 37, modifications, 17;
sex, 37.

Pious advantupe, Tt

Pitiable advantage. 35.

Pilague, 93 bubonic, B9 designer. 9
prewmanic, 89: see also Biologival
Warfure und Bivlogical Weapons.

Plants, clonig, Y3. designing. Y7-98; diy-
ease-resisiant, 930 genpineered, Y2-
5, growth rimes, 93 fndustriad, 93,
molificarions, Y nif, 94 pesi-resis-
rame. 93: pharm, 93,

Plusmid, 5, 7, 139,

Plastic, 8.

Bolarized Eves advantage, 45-46.

Pollution coterol. 87,

Polykeratin, 69-70. 139 s puive, 70,

Polymerase chain reaction (PCRy. 7. 11,
13-14. 1392 machine, 13-14,

Foar Grip disadvantage, 106101

Post-Combat Shakes disadvantage. 52,

Fost-Emergencies Onby hmitation. 138,

Fosture, madified. 101

Prefrantal Lobotomy disadvantage, 70

Pregnancy. 18

Prehensile il 40, toes, 39-40),

Presentient disadvaneage, 99-HH.

Pressure Support advantage, 34, 111

Programimer. portable, 118, 120,

Prokaryotes, 7-8, 11, 139,

Protein, 6. 139: furming, 87

Proteus napovicus, 77-79, 84, 139 apriemy,
R2-B: ree alse Metamorphosis,

Psionic, powers, 43, 530, TL 0T wechinafo-
gy, 122,

Psychology skill, 121,

Puychosurgery, 7t-72.

Cuadraform. 41,

overwrife

L]
-
L}
.
-
3
.
»
.
.
»
.
»
»
.
.
.
.
.
.
.
.
.
.
.
.
»
3
»
»
.
-
3
»
»
3
»
»
.
.
3
13
»
»
3
.
.
.
.
3
.
.
1
.
[
.
-
.
.
.
.
.
-
.
»
.
.
=
.
.
-
.
.
.
.
.
.
.
»
.
.
»
.
.
»
.
.
.
.
.
-
.
.
-
-
.
-
.
.
-
.
.
-
4
.
.
4
.
.
.
.
-
.
.
-
.
-
.
»
-
.
»
.
.
.
.
»
.
3
3
.
.
»
.
.
s
3
.
-
.
.
-
.
.
-
.
.

Quadragraft, 71).

Hahbit fover, 9.

Ravial, generation. 29-34, point cost, Sty
templates, 57, 99-1030; yee also
Variant Fluman.

Rapid Healing advartayge, 34, 38,

Rapier Wit advantage. 71

Recovery advantage, 34, 82,

Reduced Fatigue disadvantage, 63.

Raduced Hit Puints disadvantage, 54

Redvved Move disadvantage, 39, 54, H0-
101

Reduced Sleep advantage, 33,

Hefining, §7.

Reflex oosting. 43,

Regeneration advantage. 38, 42, 43,

Regrowth advantage, 38, 85,

Rejection, 17,03, 131, 136,

Ruproduction, 6.

Reproductive, Control advantage, 48-49,
B modificerions, 9% techaofogy. 17-
20,

Repuation disadvantage, 131

Requires Biochip imitation, 138,

Reyguires Low Gruvity limitation. 138.

Residential trees, 94,

Resistant w Poison advantage, 37, 39, 68,

Respiratory, alternatives, 44, madifica-
trons, 43-44,

Restriction enZymes, 7.

Retrovirus, 7-9. 11, 26 ree also Vims,

Revised pain thresholds, 47

Ribonuclers acul. b-8, 1349 messenger, O
wirgy, T8,

Ribosome, 6, 11139,

RNA, see Ribonmucleie Acid,

Sunitized Metabolism advantage, 35,

Scales. S0 XL

Scent-Baved limitation. 138,

Seorpion tatl, 46,

Sevset disadvantage, 131

Secret Commumication sdvantage, ¥5.

Selective breeding. see Fugenics,

Self-Destruct disadvantage, 33-54, T8,

Selfless disadvamage, 53,

Semi-Upnght deadvantage, 1060- 101,

Seator citiven, 1300

Sensa-skin, [39: grafts, 700 poinr oo
131,

Sensie Talent advantage, 33, 71

Sensitive advantage, 71,

Sensitive Touwh advamape. 46

Sensory modifications, 45-47.

Sentiznce. 99,

Kesstle, disadvansage. 1010 fimiarion, 138

Sex Appeat skill. 35,62,

Sex change, 61-63: sefection. 15

Sexud] and reproductive modifications,
4749,

Sexual Onentation feature. 48-49,

Sheek advantage, 49-50.

Short Artention Span disadvaniage, 72, 74,
76, L13,

Short Lifespas disadvantage, 53-54, 100,

Shorter Gestation feature, 48-49,

Shyness disadvantape, 53

Single-Minded sdvancge, 33, 7172, 1K)

Skeletat strengthening. Kt

Skinny disadvantage, 53-54, 62,77,
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Slave Mentality disadvantage, 53, 76,

Slave species, 28,

Steep-state modifications, 33,

Steepy disadvantage, 34, 106

Stow Earer disadvantage, 10, 11,

Stow Healing disadvantuge, 54,

Shkow Metabolism disadvantage, 111

Senart, bug. 97 mosquiio, 97,

Smart cardiovascular net, 81-82,

Smart drugs, 74,

Smoke advantage. 31, 111,

Social Stigma disadvantage, 20, 131,

Saolarskin, 82,

Sonar Vision advantage, 45-46, 111,

Souf culieetors, 122-123.

Space Aveeleration enhancement, 136,

Space cat, 104,

Spacer modification, 36,

Spartan-series bioroid, 32

Species modlification, 26, 3t.

Spines, 5.

Spleen sugmentation, £9.

Splicer, 128-130.

Split Personality disadvantape, 53, 1R,

Staid disadvantape. 72, 74, 1101,

Sterile disadvantage. 27, 53-54, 59, 62-63,
78

Steroids. 73, 73.

Strength (ST}, 30-31. facrors medifying,
42, 83, 72750 nom-human, 3L wnsup-
ported. 138

Stress Atavism disadvantage, 52-53, 54,
tfit.

Strikers, 4. 50, 66. X)L

Strong Will advamtage, 71-72,

Swbbomnesy disadvantape, 53,

Stuttering disadvantage, 32-33, 101

Sub-races. 29.

Subjugation disudvantage, 108,

Subsonic Hearing advantage, 45-36.

Super Climbing advantage, 104,

Super Jump advantage, 42, 10

Super-pheromone glands, 69,

Super pawers, 43, 5, 59,

Super-sterotds, 75,

Surge advantage, 49-54,

Surgery, 61, B cosmetic, 61, efective, 61-
T3 hermaphromorphic, 810 vkill, B,
134

Surrogate matherhood. 17-19, 57,

Suspended animation, 115

T-vetts. 37,

Tabon traits. 55-56,

Tails, M, grafts, 667

Target-seeking, erugs, 18 puthogens. 89-
90,

Tech level, 5-60 roships, tHE experimen-
tal procedures. 127, gongineered
advantages, 320 metamorpiosis virs,
RO; provews vivds options, 8% varia-
tiews, B

Technical terms, 3, 139-140.

Teeth and fangs. 50, 649, 13,

Tek Rat parabuman, 35,

Telescopic Vision advantage, 46.

Temperature Tolerance advantage. 50-51.

Terminalty Il disadvantage, 59, 76, 113,

Terraforming. 87.

Testicle tuck, H3-H4.
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Thromboeyies, 76,

Tissue engincerning, 72-73, 139,

Tutal Khutz disadvantage, 73,

Touphness advantupe, 42

Tourette's Syndrome disudvantipze, 76,

Traih, anclvsiy, 9, dominant, 12: linked. 26,
parancrmal. 29; recessive, 12-13 sex-
linked, 13,

Trunsformations, 49.

Transgenic, 139 features, 34330 penyi-
neering. 200 fife forms, 7.

Transplant, 17, 23, 63-70; brain. 23, 66;
cat's eve, 06 cell, 75, limb-repluce-
ment, 649-70: medical. 65-66, 129,
rules, 63, tentacle, 67 xena-, G,

Tularemia, 89,

Ubermenschen, 30-3§: see alyo Homo
Superiar and Master Race,

Ulraheanng sdvamtage, $5-db, 100,

Unaging advantage, 38,

Unatractiveness, 56.

Undubipodiz, 8.

Undying advantage, 348

Uinfazeable advantage, 36, 72

Univerial Dipestion advantage, 35.

Universal donurs, 132,

Unnatura! Feature disadvaniuge. 54, 62,
64, 65-67. 71,78, 81,

Unsupported Soemeth limitation, 138

Unuwsual Background wdvantage, 1310

Unusuul Biochemistry dissdvantage, 27,
53-34. 59

Lplitt, 48, 134

Uploading, 139, see wlso Ghosteomps.,

Prsamorph, 135,

Used body parts, 65,

Vaccines, 91-92; genpineered, Y2,

Vacuum. Adaptation advantage. 49,
Suppart aedveintuge, 49 82, 108,

Variant human, 31-33. 13%: custom, 57:
designing, 29-39 dollor cost 5T
established, 57, cxamples, 30-36;
peiin cose 360 remplates, 36, 38,

Variant racial temptate, see Variant
Hurmat.

Vat-prown organs. 17,

Venom advantage. 40, 31,100,

Vermiform, 41

Wersatile advantage. 33,70

Very Fat disadvantage. 632, 77

Yery Fit advantage, 34

Very Rapid Healing advantage, 34, 38, 76,

Wirus, L B7-90, 92, 139; hingrowic, 77-
T8 hirth-vantrod, TR cosmetic, T8;
skin weansformation, T8-19: see alse
Metenvirus,

Vuice advantage, 44, 6d.

Voree box, erthanced, O,

Void-Dancer-series patdhuman, 56,

Voidshark. 110,

Vomeronasat organ, 37,

War-dop, 104

Warbeasts, 98,

Watson, James., 6.

Weak Immune System disadvantage, 83-
54,5976, 113,

Weak Will disadvantage. 37, 53,72

Webbing advantuge, 3t

Wetwarc sub-personatity, 72,

Whiskers, 4.

Wilkins, Maunice, 6,

Wilmat, Tan. 15,

Winged humans. 40-41,

Workaholic disadvantage. 53,

Xeno-anatomy, 49-50.

Keno-viiee bo £,

Nenoglands, 50-51,

Xenoseulpting, td.

Xenostriker grafts. H.

Yeast, 87,

Youth disads antuge, 74

Lownry womb, [

Zygote, 6. 25, 75,





