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INTRODUCTION

Genetic engineering and other biomedical technology
are starting to change the world in ways we can only begin
to guess at.

Can we resist the temptation to tinker with our genes
when the potential rewards include immortality? Will exot-
ic wonder drugs soon be produced in cows and goats?
Could natural or artificial plagues wipe us out, or will
biotech conquer disease or transform us into posthuman
superbeings? And just how do genetic engineering and
cloning work, anyhow?

GURPS Bio-Tech explores these and other questions,
examining the promise and perils of medical and biotech-
nologies real and imagined, and their effects on characters
and societies. The answers may surprise you . . .

Using This Book

Biotechnology breeds its own jargon.
While most technical terms are explained
as they are introduced, if you run into an
obscure term, check the Glossary (p. 231).

Fictional quotes introduce many sec-
tions of this book. Capsule biographies of
our “commentators” appear in Chapter 8
(p. 216).

Bio-Tech Designer Notes in Pyramid. The medical care flow-
chart and some advanced medicine rules are adapted from
a Pyramid article by Eric Funk.

ABOUT THE AUTHORS

David L. Pulver is a freelance writer and game designer
who lives in Victoria, Canada. He has written or co-
authored numerous GURPS books, including GURPS
Basic Set Fourth Edition, Transhuman Space, and the
original Bio-Tech.

David Morgan-Mar is a research engineer who lives in
Sydney, Australia. He is the author of GURPS Update and
co-author of Transhuman Space: Under Pressure, and has
contributed to several GURPS books including Monsters
and Steam-Tech.

About GURPS

Steve Jackson Games is committed to full support of GURPS play-
ers. We can be reached by email: info@sjgames.com. Our address is ST
Games, P.O. Box 18957, Austin, TX 78760. Resources include:

New supplements and adventures. GURPS continues to grow — see

what's new at gurps.sjgames.com.

PUBLICATION
HISTORY

This is the second edition of GURPS
Bio-Tech; it has been revised to the
GURPS Fourth Edition rules and
expanded to cover medicine, drugs,
magic, and new technologies. Some vari-
ant races and wonder drugs were intro-
duced in GURPS Space (by William
Barton and Steve Jackson). The biological
android (bioroid) and proteus virus rules
originated in GURPS Robots (David
Pulver). The first edition of GURPS Bio-
Tech (by David Pulver) was 144 pages long
and focused on modern and future tech-
nology. Some of its fictional vignettes
established ideas that would later be
expanded in the Transhuman Space
series. In turn, a few biotech and variant
races in this edition are derived from
material introduced in Transhuman
Space (David Pulver) and its supplements
Deep Beyond (David Pulver), Fifth Wave
(Jon F. Zeigler), and Under Pressure
(David Morgan-Mar, Kenneth Peters, and
Constantine Thomas). The biotech spells
are based on those in David Pulver’s

game.

Warehouse 23. Our online store offers GURPS print items, plus
PDFs of our books, supplements, adventures, play aids, and support

. including exclusive material available only on Warehouse 23!
Just head over to warehouse23.com.

Pyramid (pyramid.sjgames.com). For 10 years, our PDF maga-
zine Pyramid included new rules and articles for GURPS, plus sys-
temless locations, adventures, and much more. The entire 122-issue
library is available at Warehouse 23!

Internet. To discuss GURPS with our staff and your fellow
gamers, visit our forums at forums.sjgames.com. You can also join
us at facebook.com/sjgames or twitter.com/sjgames. Share your
brief campaign teasers with #GURPShook on Twitter. Or explore
that hashtag for ideas to add to your own game!
Bio-Tech web page is gurps.sjgames.com/bio-tech.

Store Finder (storefinder.sjgames.com): Discover nearby places
to buy GURPS items and other Steve Jackson Games products. Local
shops are great places to play our games and meet fellow gamers!

Bibliographies. Bibliographies are a great resource for finding
more of what you love! We've added them to many GURPS book web
pages, with links to help you find the next perfect element for your

The GURPS

Errata. Everyone makes mistakes, including us — but we do our best
to fix our errors. Errata pages for GURPS releases are at
sjgames.com/errata/gurps.

Rules and statistics in this book are specifically for the GURPS
Basic Set, Fourth Edition. Page references that begin with B refer to
that book, not this one.
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ARTIFICIAL LIFE

The ultimate expression of biotechnology is to create
life from non-living matter. At a reductionist level, there
seems to be no barrier to this; if we can line up all the mol-
ecules in the right configurations, it would be impossible
to distinguish a natural organism from a created one. This
would take superscience technology, as the number of
molecules to be arranged will defeat anything less. There
are shortcuts, though.

TIiSSUE ENGINEERING

Tissue engineering is the first step in producing artificial
organisms. It uses stem cell cultures (p. 22) grown on
biodegradable scaffolds in a suitable biochemical environ-
ment to produce organs without having to grow an entire
clone body.

Transplant Organs (TL8)

Tissue engineering can be used to grow organs suited for
transplantation (p. 141). The patient donates a sample of
DNA, which is then used to grow the required organ. At TLS,
organs must be grown attached to a living animal so they
are supplied with the required nutrients, but smaller ver-
sions of cloning tanks may ultimately replace them at TL9.
Cosmetic tissue such as ears and noses is the simplest to
grow (TL8), followed by simple organs such as kidneys and
livers (TL9). These would take four weeks to grow. Entire
limbs and complex organs like hearts, lungs, and eyes would
become available later, and take up to eight months to grow.

Fauxflesh (TL9)

NAPANEE (AP) — Acting on an anonymous tip, Ontario
Provincial Police raided a factory building on the outskirts of
Napanee. They found what one officer called a “disgusting
scene, right out of the 20th century”: live pigs and chickens
being slaughtered and packed by modified agribots for the
black-market meat trade. “I thought I'd seen everything in nty
10 years on the force,” said OPP officer Bill Mackenzie, “but
this really turns your stomach, eh?” Police made six arrests.

Gengineered cells from livestock are cultured in growth
tanks and supplied with nutrients. This creates a continu-
ously growing biomass of lean meat tissue, which is har-
vested whenever food is required or it gets too big for its
vat. Fauxflesh meat comes in oddly regular shapes, but is
otherwise indistinguishable from natural meat.

Initially there is likely to be consumer resistance to
fauxflesh as “unnatural,” but this may be overcome by rel-
ative cheapness, concerns for animal welfare, or a popula-
tion outpacing its food supply. Once established, fauxflesh
may ultimately make raising animals for meat socially
unacceptable or illegal.

MIMICKING BI10LOGY

For most of our scientific history, we've thought of life
as plants and animals and, more recently, microbes. These
provide plenty of patterns on which we could base artificial
living organisms.

Biogenesis (TL10)

Biogenesis is tissue engineering (above) taken to the
point where biological molecules can be assembled into a
viable organism. Nanomachines lay down a polymer or car-
bon composite scaffolding and assemble bone, muscle,
nerves, and other tissues on this framework. The cells are
controlled by artificial chromosomes, designed to produce
the proteins and enzymes needed by the resulting organ-
ism. Often the designers will take shortcuts, using clusters
of nanofactories to produce required proteins that couldn’t
be coded into the genes, either because of lack of under-
standing or development time. The result is that the
organism is a mixture of biological parts and artificial
components.

Biogenetic organisms come in all sizes, from insect-
sized up to building-sized or larger. Since construction
throughout the organism is simultaneous, they all take
around the same time to build: four to six weeks. Larger
organisms require more nano and raw materials, however,
and thus are proportionately more expensive. Biogenesis
can be used to create a wide variety of organisms, including
copies of animals, designer lifeforms such as the skullcat
(p. 96), and biogadgets (p. 95).

Any biogenetic organism will
Biochemistry (p. B160).

have Unusual

Bioroids (TL10)

Bioroids (short for biological androids) are humanoid
beings created using biogenesis. Although they can be made
to resemble humans, deep differences will be apparent if the
cells are examined. Baseline bioroids are designed to accept
artificial chromosomes, with “slots” into which genetic engi-
neers can easily plug specific modules of genes. Much
redundant material, such as introns, is left out of bioroids.

A basic bioroid design is similar to a genetically upgrad-
ed human. Initially they will be sterile, though some female
models will be able to act as surrogate mothers. This limi-
tation can be overcome with implanted or in situ tissue-
engineered reproductive organs grown from human DNA.

Early bioroids will have limited intelligence, restricted
to instinctive actions, but as the technology matures
designers will be able to produce learning and reasoning
capability. Since bioroids are produced in a fully grown
form without passing through childhood, they will require
intensive learning programs to achieve human levels of intel-
ligence in a reasonable time; they would be ideal candidates
for deep learning technology (p. 143).

BIOTECHNOLOGY




Polymers

Not traditionally associated with biological materials,
polymers can nevertheless be produced from proteins,
forming horny materials like keratin and chitin.
Gengineers may design proteins that polymerize into plas-
tics with desirable properties, then put genes to produce
them into various plants and animals. An advantage of pro-
tein-plastics is that they are biodegradable, allowing easy
recycling rather than polluting the environment.

Ceramics

Bone, silica, and calcium carbonate are some of the
ceramic materials produced by organisms. Others could be
crystallized out of raw chemicals by biological processes.
Gengineered organisms could be designed to grow every-
thing from ultra-pure crystals for use in precision electron-
ics up to bulk construction material. They could also be
used to synthesize artificial gemstones, both crystalline
such as diamond and amorphous such as opal. Other
ceramics with properties based on precise microscopic
structure, such as light refraction, could also be grown
organically.

Bi1oLogGicAL CONTROL

Humans have been fighting pest species since prehis-
toric times. We pull up weeds in our gardens, spray insec-
ticides on our crops, lay traps for mice, and scrape floating
plants off our waterways. These labor-intensive and some-
times unsafe methods are never effective for long.

Biological control uses organisms to do the work of
fighting pests for us. (Another method of controlling pests
is to modify the pests themselves; see Genetically Defective
Vermin, p. 87.)

The cost of species used for biological control is highly
variable. They may be released en masse by government
programs, or purchased by individual farmers or residents.
A box of common insect agents such as ladybugs or
lacewings costs $20-$100. Each contains a few thousand
eggs or a few hundred adults, suitable for treating up to an
acre of land. Engineered species would cost more.

CoNTROL USING EXTANT
SPECIES

The ancient Egyptians practiced biological control
when they realized that keeping cats could hold mouse
populations down. Some early Asian farmers encouraged
ants to live amongst their crops, to protect them from other
insects. Modern biological control began in 1762 when
colonists successfully transported a species to a foreign
location specifically to reduce vermin: mynah birds to con-
trol locusts on Mauritius. Scientists of 19th-century Europe
controlled several crop-eating insects using parasitic wasps
and predatory mites, and developed the principle of trans-
ferring native predators to control pests introduced into
new areas. This technique has since been used many times
to control both plant and animal pests, using agents as var-
ied as insects, internal parasites like nematode worms, and
fungi.

Using existing species as biological controls is attractive
for a number of reasons. It is relatively cheap, as the ani-
mals breed themselves in the wild and spread to cover
nearby infested areas. It also avoids the use of chemicals,
which avoids any problems of toxicity in the environment
or final product, and makes the products more attractive
to consumers.

Discovering a suitable biological control agent takes
more than just finding a naturally occurring predator on

the pest organism. If released into a new ecosystem, such a
creature could wreak havoc on the local native species as
well - or instead of! — the desired target. Several attempts
over the years have backfired in exactly this way: mon-
gooses introduced to Hawaii to control rats have extermi-
nated many bird species. Ideally, a control species will not
prey on any species other than its intended target, and die
off as the pest is brought under control. Nowadays,
exhaustive testing is undertaken before releasing a control
species to ensure this. The problem is, most candidates
don’t measure up.

GENGINEERED CONTROL
SPECIES

Gengineering is an obvious way to produce species
more satisfactory as biological control agents. Usually the
trait needing modification will be the tendency to attack
species other than the one to be controlled. This might be
achievable with purely behavioral modifications, but a
more reliable approach is to engineer a reliance on the tar-
get species or an aversion to other potential targets. The
first method relies on finding some protein or nutrient sup-
plied only by the target organism, and engineering the con-
trol species to die without it. The second method is more
difficult as it requires finding substances in all other pos-
sible targets and engineering them to be poisonous or dis-
tasteful to the control organism.

ConNTROL USING
MICROORGANISMS

All of the principles discussed above can also be applied
to biological control using microbes. There are additional
considerations, however. The naturally occurring disease
myxomatosis was used to control rabbits in Australia, until
the remaining rabbits spread myxomatosis-resistant genes
throughout the population. The next stage was to be a con-
trolled release of rabbit calicivirus, but the virus escaped a
highly secure experimental quarantine area on an offshore
island in 1995 and spread to every state on the mainland
within a few months, before anyone knew if the virus could
affect native mammals.
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SAMPLE INSECT AGENTS

These are just some of the possibilities for gengineered
insects.

Smart Mosquito (TL10)

Among the most common insects to be modified are
female (bloodsucking) mosquitoes. A mosquito’s ability to
fly, its small size, its excellent sense of smell, and, most of
all, its ability to be modified to deliver chemicals into the
blood make it a highly useful organic platform for covert
operations.

A smart mosquito has the usual mental and physical
modifications common to insect agents. It also has a
pheromone gland that allows it to mark objects with a dis-
tinctive scent so that it can find them later. It will always
mark its owner.

The insect can fly at about 2 mph (Move 1). It has an
effective Tracking skill 10, which can be used to 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 sealed barrier or more
than a mile or so distant, this gives the mosquito +3 on any
Tracking rolls to find it later on.

The mosquito can be programmed to perform one of
several tasks if it finds its target:

Payload: The mosquito cannot carry anything heavier
than a few grains of sand, but sometimes that can be
enough! Useful payloads include pinhead-sized listening
devices and messages that are coded as microdots ($1
each). These can also be deposited somewhere — or on
someone — and scent-marked for later retrieval.

Sampler: The mosquito can draw blood from a subject
and retain it without consuming it for up to six hours. This
can provide a blood sample for analysis.

Target Marking: Mark the object with a pheromone
marker. This can be combined with any other task.

Vector Attack: The insect can carry and transmit a dose
of a germ-warfare agent or proteus virus (designed not to
affect the mosquito). It may also 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 penetrate armor, but many
people won't even notice a mosquito bite (make a
Perception roll at -2 to do so).

A target being stalked by a smart mosquito should get a
Hearing roll to notice it. A mosquito-sized insect has
SM-16, but any hit will kill it.

A smart mosquito costs $8,000; it can be carried in a
matchbox-sized carrying case. They live only two months.
Drugs that extend the mosquito’s life span by one month
per dose cost $100 per dose. They are effective on a roll of
15 or less; roll each month. Mosquitoes can also be bought
as dried eggs, which remain viable for 20 years and hatch
after a day in water. Smart mosquitoes are LC3.

Smart Bug (TL10)

A smart ant or small spider uses the same rules as a
smart mosquito, except that it is limited to moving on the
ground at Move 1, cannot act as a blood sampler, has
Tracking-7, and can carry a little more (gives only +2 to
resist any drug or poison). While it can't fly, it can walk up
walls, and is silent so it’s hard to notice; a Per-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 mosquitoes, and cost $5,000. They can be equipped
with two additional biological modifications:

Hardened Mandibles (TL10): These bioceramic jaws
allow the bug to perform sabotage, chewing tiny holes in
ducts, slicing wires, or biting for 1 point of damage per
minute. A swarm of at least 100 is needed to do 1 HP of
injury per second and will be dispersed after losing 6 HP;
see p. B461. 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 environments. Add
$10,000.

GENGINEERED ANIMALS

Larger 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 with germline gengi-
neering or a biomod operation. The former has the poten-
tial to create a race of modified animals (if a breeding pair
is modified). The latter only modifies a single individual, but
can usually be performed at an earlier TL.

So why would someone want to gengineer animals?
Some possible objectives are described below.

Companions and Working Beasts

Pet owners already enjoy exotic breeds. If laws don’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 soci-
ety may frown on giving rabbit ears and a semi-intelligent
brain to a cat, genemods designed to enhance the intelli-
gence of working beasts like sheep dogs, police dogs, or
horses may be acceptable. At high TLs or in cyberpunk
worlds, customized “super pets” could be created by find-
ing a freelance genehacker and having him make a pet to
order.

Some societies may even 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 LC2-3; those that
can breed rapidly might be LC1.
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ANTI-MATERIAL BACTERIA

Halfway between killer germs and exotic industrial bac-
teria, these are microorganisms designed to attack nonliv-
ing things rather than animals or plants. Some types that
are already under development (making them TLS8)
include:

Explosive-Eating Bacteria: Usually targeted at a specific
chemical explosive; e.g., TNT, RDX, Plastex-B, etc. These
will knock out explosive warheads and chemical
propellants.

Petroleum-Eating Bacteria: Based on bacteria used to
clean up oil spills, these are designed to eat hydrocarbon-
based lubricants and fuels such as gasoline, diesel and jet
fuel.

Rubber-Eating Bacteria: These could destroy tires, fuel
lines, valves, boots, etc., disabling vulnerable equipment.

Other Types: At TL9+, more exotic types of bacteria (or
nanomachines that work like bacteria) may become avail-
able 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 partic-
ular anti-material bacteria are in an area that is contami-
nated, or come into contact with infected material, check
for infection. Use the Contagion rules (p. B443) as guide-
lines 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 directly into a mecha-
nism. If the HT of the material (or its container) is
unknown, use HT 10 for machines, 12 for solid objects.

Anti-material bacteria work slowly. Generally, infected
material will show initial signs of rot or contamination
after 24 hours and become useless (eaten away, turned to
goo, etc.) within 48 hours. During this time, the bacteria
can infect other material it contacts. A roll against
Hazardous Materials skill (with appropriate equipment)
can detect contamination early enough to treat it (using
disinfectant bleaches, etc.). A fully airtight container or seal
will protect against anti-material bacteria. In the case of
sealed vehicles or bases, GMs can require occasional rolls
vs. Hazardous Materials skill, with a failure or indicating
that some sort of mistake was made (e.g., a seal left open),
which will allow a chance of contamination. Of course,
saboteurs can always open up machinery and spray the
bacteria into it!

In general, anti-material bacteria are devastating
against unprepared targets (especially at TL7 or less) but
will be of limited use against targets equipped with coun-
termeasures, such as ultra-tech military forces. See also
Cleanup (p. 114).

Anti-Nano Bacteria (TL10)

One of the primary applications of nanomachines is to
seek and destroy cells of various types. Turning this
around, it is possible to gengineer microbes to seek and
destroy nanobots. This is a trickier task for the developers,
as they need to equip the bacteria with the ability to detect
nanomachines — which can come in a wide variety of
physical shapes — and the ability to damage them.

At TL11 it becomes possible to engineer bacteria to
reprogram nanobots. Reprogramming bacteria would cost
at least as much as the purchase price of the reprogrammed
nanobots, but the advantage is that the original nanobot
controller may be unaware of the reprogramming, and
might even be fed false information.

MICROORGANISMS




Accelerate Pregnancy spell, 30.
Accessibility limitation, 215.
Acetaminophen, 149.

Activated charcoal, 131.

Activist template, 202-203.

Adders, 155.

Adenine, 6.

Advantages, 210-211.

Adventure seeds, 224, 229.

Aerosols, 167.

Aging, 50; anti-agathic drugs, 159;
ethics of immortality, 200-201;
genetics of, 183; methuselah
program nanovirus, 186;
simulations, 25; and telomeres,
24, 183.

Airships, 99-100.

Algae, 78, 102.

Aliens, hybrids, 38; and xenodrugs,
156.

Alleles, 7.

Allergies, 150; as a quirk, 212.

Alexander Athanatos setting, 217-
224; characters, 223; geography
of, 220-221; Great Medical
School, 218, 222; history of,
218; organizations of, 222-223;
technology of, 221-222.

Alpha template, 66.

Alter Nanovirus spell, 30.

Ambulances, 193-194.

Amino acids, 35.

Analgesics, 149.

Analyze Heredity spell, 30.

Anesthesia, 135-136.

Animals, 84-94; modifications to,
87-88; sample animals, 88-94.

Anthrax, 113.

Anthropithekos template, 219,
223.

Anti-agathics, see Aging.

Antibiotics, 150.

Antibodies, 129.

Antiproton imaging, 128.

Antirad medication, 152.

Antisepsis, 132.

Antitox nanodrug, 161.

Aphrozine, 158.

Appearance, see
Cosmetic Modifications.

Arachnofiber, 82.

Archaea, 102, 104.

Archaeobiology, 14.

Arm blade biomod, 177.

Arsenic, 153.

Artemis lens, 68.

Artificial life, 26-27.

Ascepaline, 152.

Aspirin, 148, 149.

Atavism, 34.

Athena lens, 69.

Atlas lens, 70.

Atman nanodrug, 161.

Automed, 139.

Autopsies, 139-140.

Avatar template, 69.

Avery, Oswald, 11.

Aware drug, 157.

Bacteria, 6, 103; and antibiotics,
150; anti-material, 118;
domestic, 107; Escherichia coli
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(E. coli), 120; nano-
bacteriophages, 165; Oedipus-5
bacterium, 116; as protein
factories, 120; symbiotic, 120-
121, 165; thiobacillus
ferrooxidus, 106.

Bag mask, 124.

Bandages, 124.

Basic combat drug, 156.

Battle jaw biomod, 177.

Behavioral modifications, 43;
neuromods, 179-181.

Bertillonage, 24-25.

Biobarriers, 111.

Bioblimps, 99-100.

Bio-Bombs, 94.

Bio-Booster biomod, 174.

Biobuildings, 101.

Biochemistry, alternative, 35.

Bioelectric organ, 45.

Bioelectronics, 108-109.

Bioengineer, in Draconis setting,
230; template, 203.

Bioengineering skill, 214.

Bioethics, 194-202.

Biofabricator, 27.

Biofilms, 110, 111.

Biofilter canteen, 96, 111.

Biogadgets, 95-96.

Biogenesis, 26.

Bioglue, 28.

Biohazards, and lab precautions,
16-17.

Biological control, 76.

Bioluminescent fungi, 81.

Biomaterials, 28-29;
economic impact of, 108.

Biometrics, 24-25.

Biomimetics, 28.

Biomodifications, 168-191.

Bioroids, 26-27; and bioethics,
199-200; genetic modifications,
61; meta-trait, 214.

Biosensors, 28.

Bioships, 98-99; in Draconis
setting, 226.

Bioshuttle template, 226.

Biosubs, 100.

Biotechnology, 5-35; basic
principles, 6; development
pathways, 33; and horror, 35;
magical, 30-33; and
steampunk, 33.

Biotronics, 28.

Biovehicles, 96-101.

Bioweapons, ecological warfare,
112, explosive milk, 94; fungi,
81; germ warfare, 112-118;
insects, 82-83; parasites, 95;
plants as detectors, 80;
webgun, 227, 228.

Birth control, 19, 157, 158, 185;
abortifacients, 149.

Black clinics, 194.

Blastocysts, 38.

Blood, 44; blood cop
nanosymbionts, 165; bone
marrow upgrades, 182; doping,
131; perflubron blood, 61, 131;
transfusion, 130; typing, 25,
130.

Blood roses, 80.

BodyHeat nanodrug, 161.

Bodysculpting, 169-173; clinics,
194.

Bones, setting, 131; stimulation,
155.

Botanogenesis, 88.

Botulinum toxin, 113.

Brachytherapy, 132.

Brain modifications, 42-43; of
animals, 86; with
nanosymbionts, 166;
neuromods, 179-180.

Brain pod, portable, 147.

Brain scanning, 143.

Brownie template, 68.

Bubonic plague, 113.

Burn treatment, 131.

Calomel, 153.

Camazotz template, 71.

Cardiac Stress limitation, 215.

Cardiovascular modifications, 44;
altered bulk, 170; altered
height, 171; angiogenesis, 183;
artery cleaner nanosymbionts;
165; auxiliary heart biomod,
175; boosted heart biomod,
174; smart cardiovascular net,
189; see also Blood.

Cancer treatment, 132; with
genetic surgery, 182; with
nanosymbionts, 165.

Cells, 6; cell communion, 166-167,;
cellular batteries, 109; and
genetic surgery, 181, 182-183;
regeneration, 133, 166;
replication, 7.

Chameleon skin, 45.

Chargaff, Erwin, 11.

Chelating drugs, 131.

Chimeras, 15, 31, 38, 52; in
Alexander Athanatos setting,
219; chimeric retrovirus, 121;
meta-trait, 214; plants, 79; in
steampunk, 34.

Chirality, 35.

Chloral hydrate, 152.

Chloroform, 135, 149.

Chromosomes, 6; artificial, 12.

Chronic Pain disadvantage, 212.

Chronos template, 72.

Chronowombs, 21.

Chrysalis machine, 133.

Cleaning eels, 93.

Cloning, 22-24; in Alexander
Athanatos setting, 222, 223; of
genes, 12-13; of plants, 77,
religion and ethics of, 196-197;
and transplants, 141.

Clothing, posthuman, 207.

Computed tomography (CT)
scanning, 128.

Computers, 28-29;
biotronic virus, 186.

Conjugation, 13.

Construction, using bacteria, 108;
using coral, 93.

Contact drugs, 167.

Containment tubes, 16.

Contamination, 116.

Contraceptives, see Birth Control.

Corporations, 192-193; biotech
executive template, 204.

Corrosion control, 106, 111.

Cosmetic modifications, 44-46;
altering appearance with
biomods, 169, 170; cold-
adaptive fur biomod, 174,
facial reconstruction, 25; high-
biotech fur, 185; with
nanosymbionts, 165-166; with
proteus nanovirus, 185, 186;
polykeratin disguise, 177;
sensa-skin biomod, 177.

Crash kit, 124.

Create Chimera spell, 31.

Crediline, 157.

Creutzfield-Jacob disease, 104,
154.

Crick, Francis, 11.

CRISPR/Cas, 12.

Cryonics, 144-147;
bioethics of 199-200.

Cultural Familiarity advantage,
210-211.

Cyanoacrylate, 25.

Cytosine, 6.

Dark Angel Bioroid lens, 72.

De Vries, Hugo, 33.

Decomposition, 140.

Decontamination, 114.

Deep learning, 143.

Defibrillator, 124.

Delphis lens, 89.

Demoral, 149.

Deoxyribonucleic acid, see DNA.

Designer plagues, 116.

Devolutionary modifications,
52-53.

Diagnosis, 125-129; diagnosis bed,
128; diagnostic camera, 127;
skill, 214.

Dialysis, 132-133.

Diana template, 68.

Digestive modifications, 46-47;
chloromorphosis nanovirus,
188; liver upgrade biomod,
174-175.

Digitigrade posture feature, 51.

Dimethyl sulfoxide (DMSO), 157.

Directional osmotic film, 111.

Disadvantages, 212-213;
unintended, 61-62.

Divination, 31.

DNA, 6, 11; alternative DNA
mixing, 19; base pairs, 6, 8;
DNA eraser retrovirus, 121;
ethics of profiling, 198;
fingerprinting, 9; recombinant,
11; repair with nanosymbionts,
166; sequencing, T, testing
procedures, 8-10.

Dominance advantage, 211;
using pheromones, 48.

Doolittle Dolphin template, 89.

Draconis setting, 224-230;
characters, 229-230;
organizations of, 229;
technology of, 225-228,;
variants, 230.

Drones, 100.

Drugs, 148-161; cheap, 153;

delivery systems, 167;



designing, 160; healing, 151-
152; names of, 159; nootropic,
154; pharmacogenomic, 160;
produced by fungi, 81;
produced by parasites, 94;
storage and handling, 153.

Drylander template, 70.

Early Maturation feature, 212.

Ease Labor spell, 31.

Easy Childbirth feature, 58.

Ebola, 113.

Ecological engineer or ecoteur
template, 204-205.

Ecstasy glands, 49.

FElan vital, 34.

Electrocardiograph, 127.

Emergency support unit, 136.

Encapsulated cell implants, 120.

Endoscopy, 127.

Energy, production by
microorganisms, 105.

Enhanced Muscles
meta-trait, 213.

Enhanced Reflexes
meta-trait, 213.

Environment, effects and ethics of
biotechnology, 201-202.

Enzymes, 6.

Epidemiologist template, 205-206.

Equipment, costs and quality
modifiers, 15.

Eros template, 72.

Erythropoietin, 154.

Estrus, 59.

Ether, 135, 149.

Eugenics, 10, 36-37, 42; ethics of,
197-198; eugeneering, 37.

Eukaryotes, 7, 103.

Experimental procedures, 41.

Extended Fertility feature, 59.

Fauxflesh, 25.

Februus template, 73.

Felicia template, 73.

Fenris lens, 74.

Fertility treatments, 19-20, 59.

Fetal development, external, 58.

Filtration modifications, see
Digestive Modifications.

Fingerprints, 25; genetic, 9;
removal, 171.

First aid, 123-125;
first aid kit, 124.

Fleshbed, 96.

Flunitrazipam, 152.

Focus nanodrug, 162.

Forensics, equipment, 25; forensic
pathologist template, 206-207;
using bacteria, 107.

Franklin, Rosalind, 11.

Fugu lens, 73.

Fungi, 81-82, 103.

Funk, Casimir, 157.

Fur, see Cosmetic Modifications.

Furry lens, 73.

Gaia Hypothesis, 101.

Ganesh template, 92.

Garbage disposal biogadget, 96.

Gastric lavage, 131.

Gene therapy,
see Genetic Surgery.

Geneaology determination, 8.

Genericillin, 150.

Genes, 6; genefixing, 64; genetic

castes, 40; genetic copyright,

198-199; genetic counseling,

199; genetic defects, 18, genetic

identification, 8; genetic

mixing, 68; genetic profiling, 9;

genetic reconstruction, 14;

genetic scanner, 8; genetic

simulation, 10; genetic surgery,
14, 181-184, 185; genetic
tattoos, 45; genetic testing, 199;
genetics labs, 16; genetikones,
218; genomancy, 31; genome
libraries, 27; genotype, 6; see
also Gengineering.
Gengineering, 5, 12-15, 17-18; of
animals, 84-94; character
template, 203; cost of, 65-66,
89; of fungi, 81-82; germline,
13, 36-38; human, 36-74; of
insects, 82-84; gengineered
traits, 42-65; of plants, 78-81.

Germ warfare, see Bioweapons.

Gestalt brain matrix, 29.

Giant Attributes table, 64.

Gilgamesh template, 69.

Gills, 56.

Glandular modifications, 47-49.

Gothic lens, 73.

Grafting, 78.

Gravanol, 157

Growth tanks, 20-21.

Guanine, 6.

Guardian template, 69.

Guardians nanosymbionts, 165.

GURPS Fantasy, 217.

GURPS Greece, 217.

GURPS Magic, 30, 134.

GURPS Mysteries, 140.

GURPS Powers, 65, 134.

GURPS Space, 35.

GURPS Ultra-Tech, 9, 27, 221.

Haeckel, Ernst, 34.

Halothane, 135.

Hardened Mandibles
modification, 84.

Heart modifications, see
Cardiovascular Modifications.

Heart-lung machine, 136.

Heat stroke treatment, 131.

Heavy Worlder template, 66.

Hellkitchen, 16.

Hellspawn spell, 32.

Helot template, 67.

Hepaclean nanodrug, 162.

Herakles template, 70.

Heredity, 6.

Hermaphroditism feature, 59.

Hermaphromorphs, 59;
surgery, 173.

Hibernation chamber, 147.

Hippocrates, 218.

High-Pressure Lungs feature, 212.

Hoffman, Felix, 148.

Homo superior, 38, templates,
67-70.

Horizontal gene transfer, 13.

Hormones, 43, 47; anabolic
steroids, 154; growth
hormones, 154; and hormone-
reliant species, 87-88.

Hospitals, 193.

Human Genome Project, 8.

Hydroponics, 78.

Hypercoagulin, 151.

Hypoxyline, 156.

Immortality, see Aging.

Immune system modifications,
49; genetic vaccination, 183;
immunity nanodrugs, 162;
immunosuppression, 141;
panimmunity nanosymbionts,
164; panimmunity
nanoviruses, 162; spleen
augmentation biomod, 175.

Immunity to a Specific Disease
perk, 211.

Implants, 167; in biovehicles,
100; cosmetic, 120.

Imprinting, 30.

In vitro fertilization, 19.

Increased Fecundity feature, 59.

Industrial plants, 80.

Infection, 132; increased
infectivity, 114.

Infinite Worlds, 222.

Influenza, 114.

Injections, 167.

Insects, 82-84;
as disease vectors, 117.

Insulin, 12.

Insurance, 134.

Interferon, 151.

Intolerance disadvantage, 212.

Intravenous fluids, 131-132.

Introns, 7; intron messages, 45.

Intubation kit, 124.

Iron lung, 136.

Ishtar template, 66.

Jagrilla Hound template, 89.

Jointwork, 171.

K-10 template, 90.

Kidney modifications, 47; high-
efficiency kidney biomod, 174.

Laboratories, 15-17, 25; lab
assistant job description, 210;
laboratory tests, 127.

Ladon lens, 69.

Lamarckism, 33.

Laser therapy, 132.

Law, 201.

Lepus template, 74.

Lethe drug, 157.

Lidocaine, 135.

s

Life support, 136. ’)T("
Lifebanks, 27. ‘_‘f:.,

Lifespan modifications, 50. &~
Light Menses feature, 58.
Light Worlder template, 67.
Limb modifications, see
Morphological Changes.

Linked traits, 62.

Lithotripsy, 133.

Liver modifications, see
Digestive Modifications.

Living chips, 109.

Longevity drugs, 158-159.

Lovelock, James, 101.

Low-Pressure Lungs feature, 212.

Low Rejection Threshold perk,
211.

Luminol, 25.

Lungs, see Respiratory
Modifications.

Magic, 30-33; and Alexander
Athanatos setting, 223; and
drugs, 161.

Magnetic resonance imaging
(MRI), 128; hypersensitive
magnetic resonance imaging
(HyMRI), 129.

Manipulate DNA spell, 32.

Medicine, 122-147; basic
examination, 126; character
templates, 207-209; medical
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treatment chart, 125; and
microorganisms, 119-121.

Medicine! skill, 214.

Melatan, 158.

Melee Attack limitation, 215.

Mendel, Gregor, 6.

Meperidine hydrochloride, 149.

Merging nanovirus, 188.

Messenger RNA, 6.

Metabolic modifications, with
genetic surgery, 182; with
nanosymbionts, 166.

Meta-traits, 213-214.

Microbe, see Microorganisms.

Microgravity nanosymbionts, 165.

Microinjection, 12.

Microorganisms, 102-121; and
biological control, 76-717.

Miniature Attributes table, 63.

Mining, 106.

Mistaken Identity
disadvantage, 212.

Mitigator limitation, 215

Mitochondria, 24, 103.

Mnemosin, 155.

Modafinil, 152.

Modified Genetic Inheritance
feature, 59.

Modifiers, 214-215.

Monkey Plus template, 90.

Morlock nanodrug, 162.

Morphine, 149.

Morphological changes, 51-53;
and animals, 86, 87; limb
replacement transplants, 175,
178; xenotransplants, 178.

Mosquitos, smart, 84.

Musculo-skeletal modifications,
53-54; bone marrow upgrades,
182; muscle grafts, 172; muscle
reinforcement biomod, 176;
polykeratin grafts, 177; skeletal
strengthening nanovirus, 189;
unsupported strength
limitation, 215.

Musk drugs, 158.

Mycoprotein, 78.

Nano-Fever quirk, 212.

Nanotechnology, 161-167; delivery
systems, 167; nanodrugs, 161-
163; nano-imaging, 129;
nanostasis, 147,
nanosymbionts, 164-167,
nanoviruses, 12, 104, 115, 163,
184-191; nanowarfare, 191;
storage and handling of
nanomachines, 153.

Narcotics, 149.

Nature versus nurture, 40.

Necromorphosis nanovirus, 188.

Neo-Coon template, 90.

Neogenesis, 27.

Neo-Gorilla template, 92.

Neo-Horse template, 91.

Neo-Pinniped template, 92.

Neo-vampire bat, 93.

NERV, 156.

Nervous system modifications, 54-
55; neural augmentation
biomod, 176; neuromods, 179;
with proteus nanovirus, 186-
187.

Neural inhibitor, 136.

Neurological Disorder
disadvantage, 212.

Neuropreservation, 145.

Neuropsychology, 143.

Neurotransmitters, 3.

Neurovine, 157.

Nif plants, 79.




Ninhydrin, 25.

Nitrous oxide, 135.

No Degeneration in Zero-G perk,
211.

Nurse template, 207.

Nutricrops, 78.

Octosap template, 91.

Olympiads, 218.

Omega lens, 66.

Operating theater, 138.

Organelles, 103.

Organleggers, 194-195; character
template, 207-208.

Orion template, 67.

Oviparous, 59.

Oxygen, absorption
and storage of, 45.

Painaway, 149.

Pandora template, 69.

Pantropy, 38.

Parahumans, 14, 39; and
bioethics, 199-200; and
cultural familiarity, 211; in
Draconis setting, 230;
templates, 67-74.

Parthenogenesis, 59.

Paternity testing, 8.

PCR machine, 7, 12.

Penicillin, 150.

Peracetamol, 149.

Perflubron blood, 61, 131.

Perfume glands, 175.

Perks, 211.

Pest-resistant plants, 79.

Peter Pan process, 155.

Phage therapy, 119; phage-
impregnated bandages, 124.
Pharm animals, 85, 88, 94; pharm
goat, 93; pharm plants, 80; as

protein factories, 120.

Phenotype, 6.

Pheromones, genetically targeted,
158; modifications, 48;
pheromone gland biomod, 176;
sex pheromones, 47, 158.

Photosynthesis, 105;
photosynthetic film, 111.

Photozyme solar film, 106.

Physician, in Alexander Athanatos
setting, 223; in Draconis
setting, 230; skill, 214;
template, 208-209.

Pills, 167.

Plants, 77-81.

Plasmids, 12.

Plasmodium, 110.

Poison treatment, 131.

Pollution control, 106.

Polymerase chain reaction
machine, see PCR Machine.

Polysaccharides, 35.

Portable clinical analyzer, 127.

Positron emission tomography
(PET), 128.

Prehensile, toes, 51; tongue, 45;
trunk, 51.

Preservation, 144-147.

Pressure-Tolerant Lungs
perk, 211.

Prions, 104.

Procaine, 135.

Prokaryotes, 7.

Prometheus lens, 70.

Propofol, 135.

Proteins, 6, 11; prions, 104; and
protein-coding genes, 8; and
protein factories, 120.

Protozoa, 102.

Psionic drugs, 160.

Quinine, 153.

Quirks, 212.

Rabbit fever, 114.

Radiotherapy, 132.

Ranger template, 74.

Reanimation nanovirus, 163, 188.

Reattachers, 133.

Recapitulation theory, 34.

Recovery, 139.

Regeneration, 50; with genetic
surgery, 184; with
nanosymbionts, 166.

Remove Fetus spell, 32.

Reproductive Control perk, 59.

Reproductive modifications, 58;
androwomb biomod, 175; of
animals, 86; Eros Plus biomod,
171; exotic genitalia, 59;
gamete alterations, 183, 184;
sex change biomod, 170;
testicle tuck biomod, 172.

Reproductive technology, 19-21.

Reputation advantage, 211.

Requires Low Gravity
limitation, 215.

Residential trees, 80.

Resistant advantage, 211.

Respiratory modifications, 55-56;
high-pressure lungs feature,
212; hyper-lungs biomod, 174;
low-pressure lungs feature,
212; lung cleaners
nanosymbiont, 165; pressure-
tolerant lungs perk, 211;
respirocytes nanosymbiont,
166; thin atmosphere biomod,
176.

Restricted Diet disadvantage, 212.

Restriction enzymes, 11.

Retroviruses, 12, 104, 121.

Revive capsules, 152.

Ribonucleic acid, see RNA.

Ribosomes, 6.

RNA, sample dating, 10; see also
Messenger RNA.

Rootstock, 78.

Sapience, 85, 86; sapient buildings,
101.

Scion, 78.

Scopolamine, 157.

Secret disadvantage, 212.

Sedatives, 152, 158; anti-sed, 157.

Seeds, 77.

Selective breeding, 5, 10-11.

Self-repair modifications, 49.

Self-replicating modification, 61.

Selkie template, 71.

Senior citizen template, 210.

Sense Disease spell, 32.

Sense Nano spell, 32.

Sensory modifications, 56-57; cat’s
eye transplant, 178; eye
upgrades, 173; eyesight
correction, 169; with
nanosymbionts, 166; ocular
treatments, 120.

Sequence DNA spell, 32.

Sevoflurane, 135.

Sex cell production, artificial, 19.

Sex selection, 64; more than two
sexes, 59; and sex ratios, 64.

Sex-linked traits, 6.

Sexual modifications, see
Reproductive Modifications.

Sexual Orientation feature, 59.

Sheep, 5, 23, 24; self-shearing, 94.

Shock, 125.

Shorter Gestation feature, 59.

Siduri lens, 67.

Size modifications, 62-64.

Skeletal modifications, See
Musculo-Skeletal
Modifications.

Skills, 214.

Skin modifications, aquaskin
nanovirus, 188; solarskin
nanovirus, 189; see also
Cosmetic Modifications.

Skullcat, 96.

Slave species, 39.

Sleep-state modifications, 44.

Slime molds, 110.

Sludges, 110.

Smelling salts, 152.

Sobriety pill, 158.

Social Regard advantage, 211.

Social Stigma disadvantage, 213.

Sodium pentothal (sodium
thiopental), 135, 157.

Space Cat template, 91.

Spacecratft, 98.

Spacer template, 71.

Spartan template, 74.

Specialization, 40.

Species, creating new
species, 87; species
modification, 37-38, 39,
42; species-jumping, 114.

Speech modifications, and
animals, 87.

Spellgraft spell, 32.

Sphygmomanometer, 126.

Spleen modifications, see Inmmune
System Modifications.

Sponge computers, 29.

Squidpack, 96.

Stasine, 159.

Stasis, temporal, 147.

Stem cells, 22, 197.

Steroids, 154; super-steroids, 156.

Stethoscope, 126.

Stimulants, 152.

Stress Atavism disadvantage, 212.

Sucrochemicals, 109.

Sulfanilamide, 150.

Superstim, 152.

Surgery, 135-143, 168-184;
cinematic, 138; exploratory,
127; robotic, 137; skill, 214;
and telemedicine, 142.

Surgical instruments, 138.

Surrogate motherhood, 20; in
Alexander Athanatos setting,
223; cross-species surrogacy
perk, 58; job description, 210.

Surveillance infection, 107.

Suspended animation, 146-147.

Switchable enhancement, 214;
and body parts, 215.

Symbiotic parasites, 94-95;
symbiotic plants, 79.

Synthetic skin, 111.

Taboo traits, 64, 65.

Tails, see Morphological Changes.

Tartar emetic, 153.

Tek-Rat template, 74.

Telemedicine, 142.

Telomeres, 24, in Alexander
Athanatos setting, 223.

Templates, character, 202-210;
racial, 41, 66-74, 89-93; and
racial point cost, 65.

Tempo drug, 156.

Temporary Disadvantage
limitation, 215.

Terminally Ill disadvantage, 212.

Terraforming, 109; in Draconis
setting, 228.

Terrorism, 117; bioterrorist lens,
203.

Test subject job description, 210.

Thymine, 6.

Tiresia template, 70.

Tissue Engineering, 26; and
transplants, 141.

Torpine, 157.

Toxic compounds, 152.

Trach kit, 124.

Transduction, 13.

Transfer Pregnancy spell, 32.

Transformation, as gene transfer,
13; by genetic modification, 60-
61.

Transgenic, 13; minor
modifications, 44-46; natural
weapons, 45-46.

Transplants, 26, 141-143; hair,

169, 171; limb replacement,
175, 178; low rejection
threshold perk, 211;
xenotransplants, 178.

Treatment-resistant, 114.

Trigger limitation, 215.

Triton template, 71.

Trust hormones, 48.

Tularemia, 114.

Tylenol, 149

“Typhoid Mary,” 117.

Ubermenschen, 39.

Ultrasound imaging, 128.

Unnatural Features
disadvantage, 212.

Unsupported Strength
limitation, 215.

Unusual Biochemistry
disadvantage, 212.

Uplifts, 86; and bioethics, 199-200;
cinematic, 92; and cultural
familiarity, 211; in Draconis
setting, 227, 230.

Ursaline, 151.

Ursamorph template, 93.

Vaccines, 119.

Vacuum Adaptation modification,
insect, 84.

Vector modifications, 115.

Vehicles, 96-103.

Venom, 49.

Ventilator, 136.

Verazene nanodrug, 162.

Viruses, 104, proteus virus, 184-
191; as target-seeking
pathogens, 115; virus-hunting
nanosymbionts, 166; see also
Nanotechnology.

Vital signs, 126.

Vitamins, 157.

Vitrification, 145-146.

Voice modifications, 173; skeleton
tongue biomod, 175.

Void Dancer template, 72.

Voidshark bioship, 99.

Warp Fetus spell, 33.

Watson, James, 11.

Webgun, 227, 228.

Wideawake, 152.

Wilmut, Ian, 23.

Wings, see Morphological Changes.

Woese, Carl, 103.

World trees, 80.

Xeno-pheromones, 48.

Xenosculpting, 172-173.

X-rays, 127.

Zoogenetic plants, 81.

Zoogloeal organisms, 110.

Zygotes, 36.
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