The Case of the Cloned Cats
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Genetic Savings and Clone, Inc., is a private company that describes
itself as "the world's leader in the cloning of exceptional pets."
Genetic Savings and Clone (GSC) funded research at Texas A&M
University that led to the 2002 birth of the world's first cloned cat, a
healthy kitten named CC, as in "CopyCat" or “Carbon Copy”. (At
left is a picture of CC when she was a kitten.) GSC is now offering
cat cloning services to the public on a limited basis. In May 2004,
GSC plans to begin cloning nine cats, with the resulting kittens
delivered to their clients by November 2004. (Three of the cats to
be cloned belong to GSC employees.)

Some people think this is a great service to offer to people who love their pets. Others
object to the commercial availability of cat cloning because of potential problems for the
cloned animals and other considerations.

This case study will help you understand the science of cloning, the reasons why some
people think this is a valuable and ethically defensible service, and the social and ethical
considerations that have led some people to oppose the commercial availability of pet
cloning services.

CC at 7 weeks old with scientists Mark Westhusin and Tae Young of the College of
Veterinary Medicine at Texas A&M University.




Worksheet for small groups
Keep track of any further information you would need to answer these questions.
How would you discover that information?

1. What do I need to do in order to get my cat cloned? How much does it cost?
Why is it so expensive?

2. Why do some people want to clone their cats? Are some reasons for cloning cats
better than others? Why or why not?

3. How does cloning work? Why doesn’t CC look like her genetic donor, Rainbow?

4. Can cloning cats help people or animals in any way? If so, how? Are benefits
expected from the commercial cloning of pets?



5. Would commerecial cloning of pets harm people or animals in any way? If so,
how?

6. Why do some people think that commercial cat cloning is unethical? What do
you think of their arguments?

7. What responses can you think of to claims that cat cloning is unethical? Are these
responses convincing? Why or why not?

8. In your own opinion, is it ethical to clone cats? Why or why not?
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= The First Nine Lives
» About Feline Cloning e

= Cloning Process

. n.llhl'll' Contral World’s First Cat Clones Now Avallable

= Mew Technology Genetic Savings & Clone is pleased to announce the start of our cat
iy aprong S0 bR e on o e e e
> Contact Informaticn o clone wour Feine, we Invibs you to cortact us at your =ariest

conwenience before our 2004 cat cloning capacity is flled.

Offer Detalls

GEC fundesd “Operation CopyCat™ which produced “CC," the world's
first cat clone in 2001, Today, CC is a healthy & adorable beo-year-old
cat. Qur current tschralogy is far more advanced than that used o
produce OC, and we're confident that the donies we produce for owr
cliznts will be consisteritly healthy and bear striking resemblance o
their genatic donors.

Despite cur many refinements, felne doning is sbll complex,
time-consuming and costly. The doning, pregnancy and weaning
processes take approxmately & months from start to finish - the final
stage being delivery of the clores to their new famiies. This P'Iﬂ'p' we'l
bbql'l dhoning 9 cats and expect to deliver the dones by MNovem)

This year owr doning capacity will ke very limited, with an estimated
maximum of nine 9 total febnes. This tofal includes 3 cats owrmed by
the cat-loving staff at GSC, and B cats owned by our clents, Mext
year, we expect to increase our feline doning capacty, and launch cur
canine cloning service,

Special Features & Benefits
Cat fanders who take advantage of “The First Nine Lives Experienm”
will rscefve numerous benefis induding:

# The GSC Guarantes - Each done will strongly resemiole the
genebc denor and be completsly healtty. If you are unsatisfed
with your clone(s), you'l recefve a full refund.

#* Anonymity or Publicity - ¥ou may slect o remain
comipletely ancnymous or be feabuned in the publicity
generated by this offer.

* G5C Extravaganza - You and a guest wil receive, an
all-exnpense-paid trip ko attend a feline done pressntation party
at cur headquarters in Sausabto, California on the San
Francisco Bay. At the party, owr CEQ Lou Hawthome and Chief
Schentist Dr. [nna Polejaeva wil perscrally present your clone
o you. You'l also hawe the priviege of witnessing the
presenkation of dones to the other petidpants in“The Frst
Mine Lives Extravaganza.” This party should prove bo be quite
an Interesting & ewotic event! After the party, you and the
other dients will attend a special dinner with the GSC staf.

Oloning Wideo - G5C will produce and provide yow with a
wigen of the doning process, birth of youwr cone, presentation
party ard dinresr 2= a personal keepzake and remembrance.
Wour persoral wideo will b= providsd in both WYHS and DWVD
formats.

Contact Us

“The First Nine Usves Extravaganza” is 3 unigue, once-in-a-lifetime
opportunity! We nave already recefved great INEEreEst and workdsice
publidty. To partidpate in this grourdbreaking svent, please montact
us Tor further details and pricng Infonrmation.

lofl G0 103 PM
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=>The First Nine Lives

= Abowut Feline Cloning
= Cloning Process.

= Quality Contral

= Mew Technology

= Availability & Pricing

= Contact Information

Availability & Pricing

& Clones Reserved - Only 1 Avallable

Genetic Savings & Cone's feline doning services will be avalaok: on
[February 1, 2004 through The First Bins Lives E

pramackion. &wvalability will be wery bmited in 2004 - well anly done 5
cats in the entire vear. 3 of these cats will b2 owned by GSC staff and
the remnaining & will be offered ko the public.

Pricing
The alHnclusive price for ssch feline dened s 350,000000 LSO, To
increase effidency, well likely clone & transfer mulbple emargos of
each b to & sumogate, which could pokentialy result in the birth of
more tham ane chane. Thers will be no addtional charge for mutbiple
clones that are bom and deltversd to cheris participating in this offer.

Partiopation in The First Mine Lives Extrawaganza is on a first-come,
first-serve basks. To be includsd, we maust receive a completed
Cloning Sersices Agreement along with payment for 50% of the
purchise price befors we resch our production capacty, The balanoe
of the purchase price must be pakd at the time your done is delvered
o you.

Future Avallabilty

Im 2005, our k=ine cloning capacity will inorease and we'll alzs begin
o offer dog cloning services. At this time, we are unable to
acourately forecast our future cloning capadty for next year - it wil
likely continwe to be fairty =mall.

After cur doning capacky Increasss to & point where sconcmies of
scale and efficiency are realized, the price of our services wil

decrease. At which point, our pet doning services will be sold
primarily through partnerships with certified veterinary resslers,

< Back MExt >

& D004 Ganstic Savings & Clona. Al rights ressrasd.
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Our Clients & Their
Cats

Mary Ann Danlel
Costa Mesa, Calfornia

“In Hovembesr 1984, Smokey apoearsd on my kitchen kedgs. We fell in
I with mim immisdiatety, and took fim in. MNow he's almost 19,
‘Wihat makes him specal ane eye conkact, communication, and
Irterpersonal skills that we hawe not fownd very often in cats, and
we've had many of them ower the years,

Wie hevd Smokey
meutered at & young
age. We wanbed
some of his
offsonng, 5o when
i heard about
cloning we thought &
was just the perfect
thing for us to da.
We want to have a

| «cat that has some of
Fils charsctenstics.
Mot necessanly all of
themn, but
something.

= Our vet gave
Reodand, Mary Ao, dand Smakay Smokey & local
anesthetic and took
& smmall piece of tissue from the inskde of his mouth. b didn® furt him.
1 picked him up in a couple of hours from the vet, and everything was
fing. Then the sample was s=nt in bo GSC,

‘Wie've spread the wond arouncl The people that we've spoiken about
this to are animal lovers and they see it as an opportunity to at lzast
have some of the characteristics of their cat perpetuated, We're proud
ot it

Over the course of our lives we have adopted many animals from
animal shelbers, and they've all been wonderful. The fact s, Smokey &
ane ina million,

He accompanies us when we go to cur nelghbors and waits outside for
us. He walks us home. &)l these things show that there's a bend there
beyond the normal cat relaticrships that we've had with our cther
cats.”

& DhOA Ganatic Savinge & Clons AN rights ressrasd.

herpedtvwow savingsandelone comdclients und _cats hieml

ETHICS & L VET
s ITS§ INFO

“Wie hesd Smokey neutered at a
woung age. We wanted some of
nis offspring, 5o when we heard
about donirg we thought it was
just the perfiect thing for us to
da.”

—Many Ann Dania)
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BENGAL
Richard Parker —= Mentor, Chio

Bengal was a beloved pet and was unique
among cats; His personality was more like that
of a dog. My friends were sad to leam that
cancer got the better of him and | miss him
every day. | am excited about the prospect
that a little piece of him still lives on and could
one day become a new living being. | find it
fascinating that science has progressed to
where this could be possible. | would be very
interested to see if the cloned kitten would
follow the same habits and behaviors that
Bengal exhibited. He lived fourteen and a half years and they were great fun
for me.

Contact Lazaron: (888) 882-8918 or (225) 334-6985

Saving Your Anmals Lifs Gompanian Pats Endariared Animals Service Animals
Livestock # Your Animal Just Died How To Submit & Sample Frice & Payment
The Science Explained Gryo in Picturss Gloring in Aclures Slent CommantsFhotos
Camman Questions ndo for Wets Cloning Mews & Links About Lazaron
Animal & Pt Links Medi Inquirias Sile Index Home
Capyright 2004 by Lazaron BiaTeck Text & 4 v may wod be reproduced withour
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Max

Pamela Joseph & Robert Brinker — Aspen,
Caolerado

Max was a human spirit, an old soul, one cool
cat, and our little man - a special being. He
was in the studio with us every day and slept
on the pillow between us, with his head against
gurs and his paws on our shoulders. He was
highly vocal and would talk all the time. He was
the star of our life. His best friend was Mell, our
Rotweiller, and they would often play and rest
together. Max was a great hunter and fierce
warrior, We felt in attempting to clone Max, we
were performing a posifive gesture that would
honor his memory. We realize that Max's
special spirit may not return, but we hope that
"Maxson”, his clone, will embody some
characteristics of this woenderful, one-of-a-kind cat.

Contact Lazaron: (888) 882-8018 or (225) 334-6955

Saving Your Anmals Lifs Gompanian Pats Endariared Animals Service Animals
Livestock # Your Animal Just Died How To Submit & Sample Frice & Payment
The Science Explained Gryo in Picturss Gloring in Aclures Slent CommantsFhotos
Cammen Questions néo for Vets Cloning Mews & Links About Lazaron
Animal & Pt Links Medi Ingquiries Sile Index Home
Capyright 2004 by Lazaron BioTe LLC - Text & images may nol be reproduced withous
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Jazz

A rare African Wildcat believed to be the ancestor of
the domestic cat
Audubon Institute - New Ordeans, Louisiana

Jazz is a very special African wildcat. Not only
was his birth a result of cross species embryo
transfer, he is now the donor parent of the
world's first cloned African wildecat, Ditto.

“We are very excited about the possibility of using the

cloning technology to propagate Jazz and other endangered species”, said
Dr. Betsy Dresser, Audubon Institute's Senior Vice-President for Research.
Jazz is an African wildcat (Felis silvestris libyca) that is found in sub-Saharan
Africa. It is generally recognized as the ancestor of the domestic cat (Felis
catus). Jazz is currently living at the Audubgon Institute in Mew Orleans,
Louisiana. Jazz is also special because he was born as the result of an
inter-species embryo transfer. A frozen-thawed embryo of an African wildcat
was transferred to a domestic cat. The domestic cat subsequently gave birth
to the wildcat, a male who weighed 128 grams at birth. This is the first time
such a procedure utilizing a frozen-thawed embryo has been successful. The
birth of this wildcat kitten is the latest in a series of projects pioneered by
Audubon Institute's Senior Vice-President for Research Dr. Betsy Dresser
and Senior Scientist Dr. C. Earle Pope, world-rencwned leaders in the field of
assisted reproduction technology for endangered species. To leam more
about Jazz, visit the Auvdubon Institute Center for Reproduction of Endangerad
Species site.

Contact Lazaron: (888) 882-8918 or (225) 334-6985

Saving Your Anmars Lifs Gompanian Pats Endarared Animals Service Animals
Livestock # Your Animal Just Died How To Submit & Sample Frice & Payment
The Science Explained Gryo in Picturss Gloring in Aclures Slent CommantsFhotos
Camman Questions ndo for Wets Cloning Mews & Links About Lazaron
Animal & Pt Links Medi Inquirias Sile Index Home
Coppright 2004 by Lazaron BiaTeck ger may wold he reproduced withour
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=Tha First Nine Lives

= About Feline Cloning

Clone. Inc.

EXCEPTICHAL PETS

Cloning Process

= Clonlng Procoss
Ty —————

= Quality Gt

> Mow Ty
= Avallabllity & Pric
Comact Infarmaticn

ara reguired 1o
L procisis to
perfect ko clone dogs, dog claning wil bc -welletﬂ witer cat doning
Mary of the processis wi wiid o cers CC, the world's first derad

1. The cloning process begins wikth gene banking, & weterinarian takes
& small lissus Mopsy from the <ol to Ba clened, alio know as the
derer.

2, The tiszue biopsy i ransported in & refrigersted container called a
BicBax bo our g Bank...

—e’ EME BAMY

lgrown}. The cells are then
equn, mhere tay can be sbored

crpaprasarsed in lguid
rulufinately.

4, A cat egg (pocyte] IS Enuckeated, which means the genebic
materisl i remaved. The egg Is then ready to recele the genes of

tha gersitic doner,
E&‘ %

5. Prier to transfar Lo Ui €90, the doner cell is pra-traatad with
erolaif (Ral reseve facters assecatad with dif
Dilferertiation b= the process by which cells gat *msigrad® b

Is. that hee spedaized functions, such as muscle

skin cals atc. By dedilfarertating the dener call,

criasa Chis Rkelifieed that & will lead 1 a healthy chone.

CC - Waorld's First
Claned Cat

CC's wes the result
of research funded
By GEC at Taxis K&M
Uiversity



6. The treated donor cell is combined with the enucleated egg by
electrofusion, resulting in a single-celled cloned embryo, ready for
transfer into a surrogate mother.
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7. To become a surrogate mother, a cat must be in heat, or estrus.
When a cat goes into estrus, we insert cloned embryos into her
oviduct, resulting in pregnancy.

00
A0

8. The surrogate carries the pregnancy to term and gives birth to
kittens who are clones of the original genetic donor.
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THE NUCLEAR TRANSFER (CLONING) PROCESS
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ABOUT CLONING
= Dverview

+ Histoiea Timaling X-linked Inactivation

= Gcientific Process

= Dag Cloning CC's genetic gonor, Rainbow, is a calko
damzstic sharthair, while OC k& & tiger-tabby

* Cat Cloning domestic shorthalr, What gives? Shouldn't 0O
be a calico too? The answer to this guestion

E

Hornlih b uses shes light on & fascinating and
= Physical & Behavioral less-than-fully-understoed issue called
Resemblance “H-linked inactrvaticn.”

First of all, calicos are almast always female,
which means they hawe two X-chromosomes
{wersus the male's Xv). One of these ¥
chromasomes contains a gene for crange cast
color and the other contains a gene for black
cnat calar (white patches ane specified by a
different set of genes which are not relevant
here).

For reazons which are not fully understood, as

the embryo develops, 2 phencmenon caled “X-inked inactivation” oocurs, Inwhich one or the other
¥-chromosome in every cell in the Calico embryo becomes randomly inactivated. If the specific
X¥-chromasome conkaining the gene for orange oat color becomes inactivated, that cell will go on o
produce black coat color [assuming & becomes a coat folicks cadl | The inverss is true # the
X-chromosome containing the gene for biack coat color becomes inactivated.

Given that the inactivation i random, one would expect a wery fine cistribution of orange and black hairs
wwithin the coat, but for reasons which are not germane hene, the inactivation ocours in larger patches of
orange and black.

“Mosalosm® is the term for distribution of different cell tyoes within a single arganism. Mosaidsm is
three-dimensional, mesning that the inactivation of arange or black-producing g=nes ocours within cells
throwghout the cakico's body regardless of whether the cells have anything to do with production of the:
animal's coat. Thus, even the spediic cumuius el used o clone OC would have been inactheated for
sither orange or hladk coat color.

If the rudiesr transfer process were to reset the inactivated X-chromasome the way it resets the rodesr

diferentiation, then one might spedt to see a calico done with a calico coat. On the other hand, i nudear
transfer coss riot reset X-activation then one would expect bo ss= a clane with a black coat # the donor cel
used had an orange coat gene on the inactiated X-cromosome, and conversely ore would expect a done
wiith an arange coat ¥ the conor cell used had an bladk coat gene on the inacttivated X-chromasome.

The fact that OC has no orange In her coat |s consistent both with the theory that nudear transfer doss not
reset X-actwation, and also that the cumulus cell used had an orange coat gene on the inachvated
X¥-chromosome.

& D004 Ganstic Savings & Clona. Al rights ressrasd.
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ABOUT CLONING

Physical & Behavioral

= Dverview

= Historical Timeline

= Scientific P
" Frows Resemblance
= Dag Cloning
= Gat Cloning
“In gereral, cats seem to hawe genstically determnined personality
= Health Issues fypes. It dossn't s=em to make a whole lob of difference what the
R emvironiment . Shyness, being hostile, being fiendly, being bold —
= Physical & Behavioral they seem to be Inheribed.” ’
Resemblance

--Or. Kathenne Houpt, diractor of the Animal Bahawior Cinic Comal!
Lnivarsity CoMepe of Welernary Madioine

Cloning: What's Possible?

Most dones stronaly ressmble their genetic donors, Bkee identical
twins. A& pet born through cloning will have the ssme genes, a similar
appeararce, and the same predispostion ko health, intelligence,
agiity, and temperament as the genetic donor. For the lucky person
who owns an excepbional pet, cloning & s close as you can get o
“ghtning striking bwice.”

[Buk doning cices nok bring & dead animal back to life, nor does it
produce an animal that has the memaories of ancther animal. Such
feats — excRing to some people, hormifying to others — are the stulf of
science ficion.

On this page, we discuss the similaribes and differences between
clones and their genstic donors.

Fhysical Resemblance

There is no question that dones bear a clase physical ressmblance to
their genetic donors, as demonstrated by the hundreds of clones
produced to date in various species. One notable exception:

OC, the world's first cat done, has coat calanings that ciffer from
those of Rainbow, her genebc donor, CC left some chservers
wondenng whether cat dones in particular wowld always look so
different fram their donors. But CC, a calion, represents an unususl
case. Due to an effect known as X-linked inactivabion, descrbed here,
the: dores of calico cats will always look different from their donoes,

However, in any other breed of cat, and all breeds of dog, a done
shiowld look like the idemtical tain of ks genetic donor,

Behavioral Resemblance

The guestion of behavicral resemblance, popularty termed
“perscriaiity,” between dores and their donors & much more hotly
conkested than physical ressmblancs.

There are ramenous theories of animal behavior, The most widely
acknowledged view |5 that animal behavior is determined by a mix of
genetic and environmental factors. Twao behavioral traits with strong
genetic bases are inkeligence and temperament, s is dearly
demonstrated by differences in thess traits betaeen dog breeds such
&% Border Collie, Golden Retriever, and PR Bull. Athough
arvirenimental factors can shape the behavior of indiaduals ko a
certain degree, anyons who has worked with thess breeds knows that
their befavioral responsss, induding hierding in Colies, retrisving in
Retrizvers, and aggression in Fit Bulls, are hardwired to a large
degree. [t & naot ilogical to sssume that spacific behasiors in

hepeffsavingsandelone comdcloningresemblance hrml

Cloning is and isn't
resurrection

Cloning & not the resumection of
the indwidual animal baing
cloned, whose consdousness
and memories will die with the
Iindivigual. Cloning cannot rake
an andrnal Lazanes-like from the
dead, nor @n doning perpetuate
an indivicusl 2= though
mmortal.

and yet, doning IS a form of
resurrection on a genetic level:
the indivicual dies, yet a new
irdrvidual ks bom possesoing the
eact genome of the deceased
irdreidual. Iri this serse, doning
does resurredt a spedfic
genome, though not & specific
CONSCICUSNESS.

It's important for anyone
conskdenrg doning 2 pet to
understand what Is and is not
passioke through donirg. For
more informabon, see our FAG
section.

SN0 110 PM
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SOCIAL BENEFITS

Animal Health Research

= Endangered Species

Caring physalogy in geraral and canis
ruproductivie physioksgy in partcuar an black
hales in soence. Biokgical research on other
species has been be underwriien by
corporations with v rusts in e afficent
rupraduction of those spadaes. Fer instanca,
agribusiness undenatites resesch on Ivestock
reproduction. ard the humen Fartility industry
wrdirywriles msaan on humas repreducti
therapine:

Unfomunatidy, welil GO can on the scane,
Grants 1o Sy any asgsct of caning physiokegy
were few and Far batwaen (ats are batter
wdersinod because they've been used
axtansivaly s lab animals). In fact, the orginal
1 3M Missyplicty grant mak the argest that any
of the Tesas ABM scentists working on the project hed even heprd of in the feld of canine
physiclogy.

Ona of ha prics Banefis of GSC5 dog doning reseanch & Uat it wil increase understanding of
the dog. These monderful srimals are ostersbly our "best friends,” vt we knom less about their
physislogy, espacially ther reprodudtive prysiokegy, than just aboul ary other commen mammal.
URimately, our Mseand i liaely 1o CoftAkule Lo Curds or CoMmon canife dseises, regardkss of
whather the dissases are curent research tamets of G50

Ao, tha preciss of developing caning and fdine donisg technobgy generatis infonmatien weefd
in the davaopment of effetive prarmacslogesl cortraceptive ard sterdization methods e reduce
cat and dog overpopulstion. We cumenthy undermrite 3 mejor pet contreceptivesstedlization
resesrch effort at the University of Virginis, and in the fubure will be supgarting their effort with
eur amn research data im addition te our funds.

Finally, there are anough similarities bebwesn mammeds trat frash, innowative ressarch ints one
species tends bo advance understending of cbher species as well, Mthough scientfic progress
g from car rasaarch wil grimarily berafit tha dog, its alio tres that by
imprevifeg our understanding of mammakan ova maturation, ucesr reprogasming, Etrus
cyding: and ather key aspacts of canine doning we may oise someday imprave human medicel
knowkdge.
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SOCIAL BENEFITS

Endangered Species

Evary day, approxivabaly 100 ivieg specks
disappear due te hunling, poaching, competitien
bebwaen humens ond other animals for scarce
rusourcas, and, meest of al, loss of kabitat With
thi svent of clering, wildife comservationists
have B new boal In their efforts ko protect
andangered species Irom extingtion, Chning Is
Ehir v b2t line of diferce for hise animals;
afer habital prasersation, geaching contra, and
caphive breeding

ARhegh those otber eatheds are mon afficent
thars chening, iy g’ dways sucoisd [for mora
Iinformakicn about this, see “What Impact will
clgning howe on genetic diversity™ In owr Ethicel FAGs ), In these instances; cloning may be the
enly way b prévent the lees of & specis feriar.

Tha caring ared lakng clening rissarch boirg dors of Genete Savings & Clora may imarove the
technologies mwallable for the doning of endangerad spedes. We are developing ran-prafit
partnerships ko provide bachnical knaw-how on canine reproduction {especially kv wiro
fertilization, IUF, and chaning] 1o organdateens that werk be repopulate erdangered canids,
Induding varieties of wolees, foxes, and wild dogs

The first threstered animal to be Cloned was the coattle-Tke Azlan gaur {Bos frontaNs ) Advanced
Cadl Tachnobegy (ACT), a Missa:huserts-baged compaey, used it axperience in cattle desing to
produsi o gaur Clors using @ <ow ai & Surmagate mothar (mbes dosing a threatened specis,
resesrchers perform an “intarspeckes embryg transfer,” which mezans the cloned embrm s
transferred to 3 surogake mother of o different, though related, speces), Koah, the gaur, maes
Barn in Jareary 2001, and died of dysentery tmo days latr.

For mora inforsaton about &CT, wiit ther wab site.

The Cenker for the Reproduction of Endangered Specees (CRES) at the 5an Diegs Zoo has bt-ﬂ
deweloping a "Frozen Zoo” of wable cel semples since 1570 that now includes mare than 3
spacies and sub-spades. In Apdl 2003, cells stered ab this Frozan Zoo wens usad 1o o ududx a
pair of cloned lavan bantengs [Bos favanicus, a rane coetie-like spedes), Standend beel cows
served as the sarogate mothers, ACT perfommed the nuckear tromster procedure and Jowe-based
Trars Ova Senatics perfommsed the ey trarsfer.

Find oul e abeul CRES at ther wab ste.

The &udubon Center for Ressarch of Engangered Speces in Mew Oriesns also maintains a gene
bank of endangerad species {less than a dozen such colections exist woddwide], The Center's
rusaarch & showing how crycpriserved Bokgical matedaks can be rafmepertad arowrd the modd
for ume in tha regroduction of erdangered specis. 1In Novamber 1999, the Center preduced thi
warkds first interspaces transfer using an ambryo that had been frozen and thewed, “Cayenne.” »
domEtic freuss cal, gave birth 1o “Jazz,” an African wildeat (Feis slvesris]

For mora inforsation abeut the Camar, vieil Deair web st

The Thal gowernment hes funded resesrch sk the Suranares University of Technology for the
claning of tmo wulnerable spades, the marbled cat [Pardofeds marmerada) and the serow
{aprioariis sortalrantak). Cals for this research come from members of those spades Nesaed
in stati peak. Tha project mil fun for Te yaa and, f seecessful, mil B extanded te othar
species,

These various research projects demonstrate thet the use of cloning In wikiife preservation s
Bacaming a realty. Fustfirmons, varisus Deak are srgaged i reseanch in embrys fraazing, in
wilra fartilizaten, and other cinokegies with donisg-rdated applications,

Meanwhile, G5C has begun to subsidize the gene banking of endangersd relabives of the cat and
ding. We gers Bank ors male and ane famak mersiar of these spacies at no change, and me
gane bark additenal merBars al reduced rabes. PRase contact us for mere information.

c Sawings & Clone
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Working Dogs

Gantically excaption
Bighly trained dogs perfaims
waksable sarvices for
humans, such as assisting
paogla with disabilties,
Fekcuing diEatar vating,
and detacting srson and
muplosives. Only cartain

i dual dags mithi
speadific bresds haw
right mix of sere
intalkgence, tamg
and ctfer gualtis b
successfully perform thess
Jebs. Furthermaore, less than
Falf the degs
assistance or gther working
dag kraining programs end
e o plised with dicsts;
thi othirs gactid for
Faakh andior behswiral
FRESTS

Onoe 3 sulasle dog is

piaced, it mey be able bo provide assistance for eight or nine
¥eerE. Or it may become d1, lime or diz kng efore that, in some
casis due b geratc disorders inchuding progrissive ratinal
atrophy, hip dy=plasis, thyreid problems, etc. When an assisterce
dog becomes unabie to perform due to 2ary llness or desth, &

f copng mith that e as wal ac
o be @ niw dog. By previding <
with cones of the health best-performing sssistance and obher
warking dogs, we will reduce the frequency and duration of the
transitional pards.

Geneti Savings B Clore Is colpborating with seversl programs
angeged in the raining andfor breeding of working dogs, and s
wrdirwriling on a case-by-case basks o
exceptional indviduals, 'We howe completed gene banking several
such dogs, srd sre looking forward to doning them in the future,
and te i pirfa o ralative o ganetic denos,

IF wou hawe one or more worid-cass working dogs, pleess contact
s b discuss gene benking Bnd possitle doning. We use a =idng
scala for o ng cost, from 2ars o full price, based beth on

OUF MENUTSES a6 well a5 3 qualilalive Assessment ef the dog.

€ P804 Gueeslic Bavirgs B Clone A1 righl

“Sinee many working dog
programs drop cwer 50%
af their dogs due to pooe
temperament, healtn
problems o lack of
working aptitude, wiy
not store the DA of
sacepbonsl warkss?
This will rex dowit lead to
a higher success rate,
because the dones’ DNA
will have "the right
atulf.™
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Cloning Noah's Ark

By Robert F. Lanza, Betsy L. Dresser and Fhilip Cramiani
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In late Movember @ humble lowa cow is slated to give birth 1o the world's first cloned
endangered species, a baby bull 1o be named Noah. Moah is a gaur: @ member of a species
of large oxlike animals that are now rare in their homelands of India, Indochina and southeast
Asla. Thesa one-ton bovines heve been hunted for sport for generations. More recently the
gaur's habdats of forasts. bamboo jungles and grasslands have dwindled to the point that
only roughly 36,000 ara thought to remasn i the wid. The Warld Conservaton Union—1UCN
Red Data Book lists the gaur as endangered, and trade in kve gaur or gaur products--whether
noms, hides or hooves--is bannad by the Canvention an International Trade in Endangered
Species (CITES).

But if Bl goes as predicted. in & few weeks a spindly-legged litte Noah will trot in & new day
n the conservation of his kind as well as in the preservation of many other endangered
species. Perhaps mast impertant, he will be living, maaing proof that one anmal can carry
and give birth to the exact genetic duplcate, or clone. of an animal of & different species.
And Noah will b2 just the first creature up the ramp of the ark of endangered species that we
and other scientists are cumently attempting to clone: plans are under way to clone the
African bango antelope, the Sumatran tiger and that favarite of zoo lovers, the
reluctant-to-reproduce giant panda. Cloning could also reincarmate some species that are
already extinct--most immadiately, perhaps, the bucarda mountain goat of Spain. The last
pucardo--a female--died of a smashad skull when & tree fell on it early this year, bul Spanish
scientists have preserved some of its cells.

Advances in cloning offer & way to preserve and
propapgate endangered species that reproduce paarly in
zoos until their habstats can be restared and they can be
reinfroduced to the wild. Cloning's main pawer, however,
is that it allows researchers to introduce new genes back
into the gens pood of a species that has few remaining
animals. Most zaas are not equipped to collect and
cryopreserve semen; similarly, aggs are difficult o
oitain and are dameged by freezing. But by cloning
animals whose body cells hawve been preserved,
scientists can keep the genes of that individual alive,
WHAT ABOUT ROVER? maintaining (and m some instances increasing) the
overall genetc dvarsity of endangered populations of

that species.

Mevertheless, saome conservation biologists have been slow to recognize the benafits of
basic assisted reproduction sirategies, such &s in vitro fertiization, and have been hesitant
1o conskder cloning. Although we agree that every effort should be made to preserve wild
spaces for the incredible diversity of life that inhabits this planet, i some cases either the
pattle has already been lost or ils oulcome looks dire. Cloning technology is not a panacea,
bart it offers the opportunity 1o save some of the species that contnbute to that diversity. A
clone still raquires a mother, however, and very few conservationists would advocats
rounding up wild fermale endangered animals for that purpose or subjecting a pracious zoo
resident of the same species to the rigors of assisted reproduction and sumogate
motherhood. That means that to clone an endangered species, researchers such as
ocarsalves must solve the problem of how 1o get cells from two different species to yield tha
clone of one.

A Gaur Is Born

It is & deceptively simple-laoking process. A needla jabs through the profective layer, or
zona pelucida, surrounding an egg that hours ago resided in a living ovary. In one deft
movemant, @ research Bssistant uses it 10 suck out the egg's nucleus--which contans the
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majonty of 3 calls genatic materal—eaving behind only 2 sac of gel called cytoplasm. Mext
he uses a second needle o ingect another, whole call under the egg's outer layer. \With the
flip of an electric switch, the cloning is complete: the elecinical pulse fuses the infroduced
cell to the egg, and the eary embryo begins 1o divide. In & few days, it will become a mass
of cells large enough to implant intz the uterus of & surrogate-mather animal previoushy
treated with hormaones. In & matter of manths, that surcgate mother will give birth to & cone.

In practice, though, thes techniqua—which scientsts call nuclear transfer-- | not 5o easy. To
create Moah, we at Advancad Cell Technology (ACT) in Worcester, Mass., had to fuse skin
cells taken from a male gaur with 692 enucleated cow egps. As wa reporl i the current issue
of the journal Cloning. of those 692 cloned eary embryos. only B1 grew in the laboratory inta
mdastocysts, balls of 100 or so cells that are sufficiently developed 1o implant for gestation.
‘We ended up Insertng 42 blastocysts inta 32 cows, but only eight became pregnant. Wea
removed the fetuses from two of the pregnant cows for sclentific analysis; faur other animals
experenced spontanecus abortions i the second or third month of the wsual ning-maonth
pregnancy; and the sewenth cow had a wery unexpacted late-term sponteneous abortion in
August.

The stabistics of the efficiency of cloning reflect the fact that the technology is still &5 much
an art &s it 5 a science--particularty when it involves fransplanting an embryo o another
species. Sclentists, including these of us at ACT, nave had the highest success rates
cloning domestic catte implanted into cows of the same species. But even in this instanca
we hawve had to work hard to produce just a few anemals. For every 100 cow epggs we fuse
with adult catlle cells, we can expect only between 15 and 20 to produce blastocysts. And
anly roughly 10 percent of thase--one o two--yield live births.

The numbers reflect difficulties with the neclear fransfer process itself, which we are now
working to understand. They are slso a function of the vaganes of assisted reproduction
technatogy.

Accordingly, we expact that the first few endangerad spacies to be clonad will be those
whose repraduction has slready been well studed. Several zoos and conservation
socelies--including the Audubon Institute Center for Research of Endangerad Species
{AICRES) in Mew Crieans, which s led by one of us {Dressarj—have probed the reproductive
oeodogy of & range of endangered species, with some notable successes. Last Mavember, for
example, Dresser and her colleagues reponed the first transplantation of a previously frozen
embryo of &n endangersd animal into another species thet resulted in a live birth. In this
cass, an ordinary house cat gave birth to an African wildeat, a species that has dedlined in
SOME BMeas.

So far, beyond the African wildcat and the gaur, we and others heve accomplished
mterspecies embryo fransfers in four addiional cases: an Indian desert cat into a domestic
cat; @ bango antelope nta @ more common African antelope called an eland; a moufion shaep
into a domestic sheep; and a rare red deer into & common white-talled deer. All yislded live
parths. We hope that the studies of falines will pave the way for cloning the cheetah, of which
only roughly 12,000 remain in southemn Africa. The prolonged courtship behevior of cheetahs
requires substantial tarmtory, & possible explanation for why the animals have bred so paory
n zoos and yet another reason to fear their extinction as their habitat shanks.

Panda-maonium

Ome of the most exciting candidates for endangerad-species cloning--the giant panda--nas
maot yet bean the subject of interspecies transfer expenments, but it has benafited from
asmsted reproduction technology. Following the well-publicized erotic fumblings of the
MWabonal Zoo's di-fated panda pair. the late Ling-Ling and Heing-Hsing, the San Diego oo
turned to artificial iInsermination to make proud parents of s Bal Yun and Shi Shi. Baby Hua
Mai was bam in Auwgust 1988,

Giant pandas are such emblems of endangered spacies that the World Wikdife Fund [WAWF)
usEs one in its loge. According to 8 census that is now almost 20 years old, fewer than
1,000 pandas remain im their mounteinous habitats of bemboo forest in southwest China. But
some biologists thenk that the population might have reboundsd & bit in some areas. The
WWF expects to complete 8 census of China's pandas in med-2002 to produce & better
estimate.

In the meantime, we at ACT are discussing plans with the gavernment of Ching to clone a
geant panda. Chinese scientists have already made strdes toward the goal of panda cloning.
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In August 1999 Dayuan Chen of the institute and his co-workers published & paper in the
Enghish-language journal Science in China announcing that they had fused panda skeletal
muscle, uterus and mammary gland cells with the eggs of & rabbit and then coaxed the
cloned cells to develop inte blastocysts in the labaratory.
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THE FIRST STEPS OF A NUCILEAR TRANSFER
PROCESS

CLICK HERE FOR ALL 8 STEPS

A rabbit, of course, is oo small to serve 85 & surrogate mother far & giant panda. Instead
ALCT and the Chiness plan to turn to American black bears. As this issus of Sclantific
Amercan goas to press, ACT is finakzing plans 1o obiain eggs from female black bears killed
during this autuma’s hunting s2ason in the northeastern US, Together with the Chinese, ACT
scaenlists hope to use these eqgs and frozen cells from the kate Heing-Hsing or Ling-Ling to
generate cloned giant panda embryos that can be mmplanted into & female black bear now
wing i & 2oo. A research group that includes veterinanans at Bear Country US4, in Rapid
City, 5.0., has already demanstrated that biack bears can gove birth to transplantad
ambryos. They reported the successful birth of a black bear cub from &n embrys transferred
from one pregnant black bear to another kast year in the journal Therogenolagy.

AICRES scientists hope o fake advantage of the success with bongo antelope that ane of
us (Dresser) had while at the Cincinnati Zoo. In 1984 Dresser and Charles Earle Pope of the
University of Alabama &t Birmingham {now with AICRES and Lousiana State University} and
their colleagues announced the birth of & bonga after moving very early embryos from a
pregnant femals bongo to &n eland surrogate mother.

Most of the mountain subspecies of bongo--a medium-size antelape with vertical whita
stnpes--lve i captivity. According to the World Consarvation Union-IUCH, the mountain
pongo is endangered, with only 50 ar 50 remaining in & small region of Kenya. In contrast,
the 1994 Bongo Inemational Studbook lists neary 550 mountain bongo living in zoos
throughout the world. The lowland bonge subspecies (s slightly better off: it is ksted as “near
threatened” and has a population of perhaps several thousand scattared throughout central
and wastern Africa.

A coaltion of conservation organizations in the LS. and Kenya s now planning 1o sand
mountain bonga that have been bred m captivity to two sites in Kenya. And in & new
approach 1o reintroducing a species, AICRES s working in Kenya to transfer frozen bongo
embryos inta eland surrogates. Cloning could suppont these efforts and possibly yield more
pongo for reintroduction.

But what about animals that are already extinct? Chances are slim to nil that scientists will
soon be able to clone dnosaurs, & la Jurassic Park, or woolly mammaths. The primary
probdem s the dearth of preserved tissus--and hence OMA. A group of researchers unearthed
what they had hoped would be a well-preseryed mammath last year, but repeated freezing
and thawing over the eons had poked holes in the creature’'s DMA, and maolecular biclogists
nave not yet found a feasible way of filling in such genstic gaps.

A eimilar difficulty has hobbled efforis by Australian scienlists to clane a thylacing, or
Tasmanian figer. a wolfike marsupial that died out in the 19305, Ressarchers at the
Australian Musewm in Sydney are attempting to clone cells from & thylacine pup that was
presarved In alcohal in 1866, but the DMA is in such poor condibon that they say they will
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hawve to recanstruct all of the animal’s chromosomes.

The recently extnct bucardo may prove a more promising terget for resurrection. ACT s
amranging a collaboration with Alberto Fernandeaz-Arias and José Folch of the Agriculiural
Ressarch Service in Zaragoza, Spain. Fernandez-Arias froze tissue from the last bucardo. He
and Folch had tried for several years to preserve the mountain goat, which in the end was
wiped oul by poaching, habitat destruction and |endslides. Last year they transfermad
embryos from a subspecies related to the bucardo to 8 domestic goat, welding live kids.

But even if imerspacies nuclear transfer succeeds for the bucardao, it will yield only & sorority
of clones, because we have tissue fram just one Bnimal, a female. ACT plans to try to make
a male by removing one copy of the X chromosome from one of the female bucardo's cells
and using a tiny artificial cell called & microsome to add a ¥ chromasome from a closely
related gogt species. The technology has been used by other researchers to manspulate
numan chromosomes, but it has never before been used for cloning. A nonprofit organization
called the Soma Foundation has been established to help fund such efforts.

Why Clone?

Cloning endangered species Is controversial, but we assert that it
has an impartant place in plans 3 manage species that are in
aanger of extinction. Some researchers nave argued against it
maintaining that it would restrict an aready dwindling amount of
genelic diversity for those species. Not 5o, We advocate the
establishment of a wondwide network of repositories to hold frozen
tissue from all the individuals of an endangerad spacies fram which
it I3 possible to collect samples. Those cells-lke the sperm and
2098 now being collected in Cfrozen zoos” by a vanety of zoakegical
parks--could serve as & genetic frust for reconstituting entire
populations of a given species. Such an enterprise would be
relatively inexpensive: a typlcal three-foot freezer can hold mare
than 2,000 samples and wses just a few dollars of electricity per
year. Currently only AICRES and the San Diego Zoo's Center for
Reproducton of Endangered Species maintam banks of frozen body
cells that could be usad for cloning.

Other crtics clasm that the practice could overshadow efforts to
preserve habitat. We counter that while habitat preservation is the
keystone of species conservation, some countnes are too poor o
o0 unstable to support sustainable conservation efforts. What is
maore, the continued growth of the human species will probably
make it impossible to save enough habitat for some olher species.
Cloning by interspecies nuclear transfer offers the possinility of
keeping e genstic stock of these spacies on hand without
mainteining populations in captivty, which is a particulary costhy
enterprise in the case of large animals.

Ancther argument against cloning endangered species is that it
might siphon donor money away from habitat maintenance. But not
all patential donors are willing 1o support efforts 1o stem the tide of
nabstat destrucbon. We should recognize that some who would
otherwise not donate to preserve endangersd species &t all might
want to support choning or other assisted reproduction technologies.

The tima 1o act & now.

Further Infermation:

PRESERVATION OF ENDAMNGERED SPECIES AND POPULATIONS:
A ROLE FOR GENOME BANKING, SOMATIC CELL CLONING, AND
ANDROGEMNESIS? Graham E. Carley-Smith and Bruce P.
Brandnorst in Molscular Reproduction and Developmsent, Wol, 53,
Mo, 3, peges 363-367; July 1968,
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BIODIVERSITY HOTSPOTS FOR CONSERNVATION FRIORITIES. Narman Myers, Russell A
Mitermeler, Crisbna G. Mittermeler, Gustavo A B. da Fonseca and Jennifer Kent i Nature,
Wol. 403, Mo. 6772, pages 853-858; February 24, 2000.

WAMISHING BEFORE OQUR EYES. E. ©. Wilson in Time (special report on Earth Day 2000),
pages 29-34; April-May 2000
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prodection crganization. expressed sirong disapprowal with the praciios of dioning
cals, in the wake of reporis from sclendsts al Texas ASM University wha claim o
have succoesded In compleling s Bxperiment I P bor Lite

WASHIMGTOMN - The Humane Society of the Uniled Siaies. the nation’s largest animal '1/

The HSUS atiempis 1o fosier close bonds between people and ther pets since
research demonsirates thai a break in this bond i the leading cause of pet
overpopulation, which lsads 1o e unnecessary deaths of millons of anmals sach
year.

“We recognize thal a persan may have an exiraordinary bond with an animal. and we
encourage he development of thess Donds. Bul, he Tact 1, here 1§ o way 10 creale
a pet identical Io the one who i gone. They are distinctive. and cloning cannot
eliminaie ther unigueness.” sald Wayne Pacelle, HSUS senior vice president

“The Humane Soclety of the Unied Siales opposes pet doning because It is
dangerous tor the animals nvoked, it serves no compslling soclal purpose, and it
threaters to add 1o the pet owerpopulation problem. & doesn’ sit well with us io create
animais through such exireme and experimental means when there ane so many
animaks desperate for homes.” adds Pacelk.

Cats ounumber dogs In animal shefters and most shelters have kiens as well as
Juvenile and aduli avalable for adopiion

“The sad realiy Is that we cufilve cur pels In most cases and pecple who deckde o
have a pel should recognize this tact belore ey accepl that responsibiity.” said
Brian Sodergren of The MEUS' Companikon Animals section

“Keeping a pel is enrdching fior the peopie invoived and it i IBe-saving Tor the
animals,” adds Facele. "Cloning animals srips asay the afrulstic component behind
pet-seeping and reduces the experience o one of seffishress. Thers is something
wonderiul about providing hope and homes Tfor animals in neesd.”

{ aoneact Information

‘Wagma Pacala: (302} T78-2112 Fachal Cusrmy: | 301] 2538255
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Clened Animals Suffer Death, Deformities According to Leading Journal
Articles

‘Washingtan. DS - The latest adition of the joumnal Cloning and Stem Cells
documents deaths and deformities suffered by clonad pige at the University of
Missour and Texas A&M. The Universdy of Missourl study, entitled
“Fhenotyping of Transgenic Cloned Pigs,” cites "a high mortakty rate amang
cloned peglets.” Out of 10 bom, five died or were destroyed by researchers
aue 10 aefacts such as heart faillure, lameness, and anamia. The Taxas A&M
study, entitlad “A Highly Efficsent Method for Porcine Cloning by Muclear
Transfer Using In Witro - Matured Cocytes.” documents a $4% falure rate. Out
of the 511 manipulated cocytes transfered, only 24 pigs came to term, one of
which was stil born. Additonally, “ancther of the 28 piglets was bomn lacking
an anus and tail,* a fatal condition called anal atresia. The study suggests
that the deformity may hawve been introduced through the cloning process:
“Was the genatic (or epigenetic) defect that led to the anal atresia mtraduced
during the culture of the donor cell, or was it due to inappropriate nuclear
reprogramming ¥

“Deaths and defermities in doned animals are the norm, not the excepbion,
and these studies make plain once agam that these creatures are sulfering
terribly in the process,” said Wayne Pacella, Senior Wice Presdent of the
Humane Society of the Unitad States.”

According to Dr. lan Wimut, co-creator of Dolly the sheep “the widespraad
problems associated with clones hae [sic] led to quesbons as to whather amy
clone was entirely normal® (*Why no-ane should be attempting to clone a
child,” Raslin Instibute, wew roslinec.ukpuslications/2001annregdchild_hmi |
Even Daolly, the product of 277 faked attempts now suffers from arthritis and
other symptoms of premature aging posesibly caused by cloning.

Al a time whan political debate (& heatng up on the topic of whether or not to
permit human chaning in the United States and many scientists are quick 1o
proclaim thelr experments a success, Dr. Wilmut also offers words of cauton:
“Thera ks abundant evidence that cloning can and does ga wrong and no
pustificatan for believing that this will not happen with humans.”

The first cloned human pregnancies were ragoned in Apeil and July of this
year. "It should concern us all thal scientists are trying 1o clone humans,”
sald Larmy Bohlen, Dwector of Health and Environment Pragrams &t Friends of
the Earth. *Given the evidence of almost cartain harm heman cloning should
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Friends of the Eanth - News Relense herpeiwoww foe ong'new/releases 80 2e loning .hrml

b= banned.”

FoE is & national environmental organization dedicated to presemving the
nealth and diversity of the planset and empowering citizens to have an
mflugntial voice in decisions affecting their environmeant. HEUS is & national
onganization with a miesion of promoting the protection of all animals. HSUS is
dedicated 1o creating a world whare humans' relationship with animals is

by compassion. @ truly humane society i which animals are respectad
for their intringic walue, and where the human-animal bond is strong.

-and-
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ETHICS & DISCUSSION

Code of Bioethics

1) G5C shall be run in the marner meast likely to masimize public
nowledge. Ondy those aspects of G5C's business involving
propristary iechnology and pheotal business strategies shall be kept
conficeriial. GSC shal prowice onbre forums for free and apen debate
of all ssues related to G5C's activities.

2] Transgenic {gene-changing) work shall be corducted only after a
thorough analysis of the respective benefRs of the proposed transgenic
work versus potential nsk(s). We intend to make this analysis pubbc.

3) G5C shall not produces doned animails for amyone who seeks fo use
themn for any purpose that's bkely to result in physical or psychological
marm to the clones, such as in product testing, competities Agibing,
atc.

4) No propristary data, personnel or other resources shall be
bnowingly shared with people or programs ss=king bo dores humnan
beings.

5) G5C shall guarant== that its actwities reducs the national
population of urwanted dogs and cats by 2 greater degree than ibs
cloning activites add to the problem. Methods for accomalshing this
may include develooment of canine/fedine pharmscological
contraceptives andfor sterilants, drect or indirect purchase of ovaries
from spay dinics, andyor direct or indirect donation of funds to shelter
SYStEmS.

5] Bas=ine animal care at GEC shall at all bmes mest or excsed
guidelines set forth oy the Associabion For Assesement and
Accredtation of Lasoratory Animal Care [A8ALAC), whose standands
are avallable for review ak wwe asalac.org.

7) GSC Is commiktsd to use of the most advanced embryo production
and assessment technologies available, in order to minimize the risk
of dedormiti=s or other problems in doned offsp) . GSC shall strive
0 recuce the risk of such problemns in doned offspring ek the
mackground risk of such problems in nature.

8] [n the unliosly =vent that an animal s bom with deformities or other
profik=ms, It shall only be euthanized IFit 5 suffering or fadng high
probabikty of near-tsm ;uﬁ‘amg, and shall othenwise be placed in a
living home at GSC expense,

& D004 Ganstic Savings & Clona. Al rights ressrssd.

heepefsuving sundclone com/ethics/code heml

A Powerful
Technology

Cloning is a powerful
technodcgy, with the pot=nbal
for abuse. At the same times,
cloning is simiply the latest form
of aszsted reproduction, not al
that diferent from artificial
Insemination and # o
ferblization, which were akso
controversial when first
introduced. To guide oursebves
In the approprizte use of doning
technology, GSC has developed
& Code of Bloethics. all GEC
employess ane contractually
ound to follow this Code, which
gumeems the treatment of ail
animals whether clones or
surrogates, Invelved in the
devsiopment of our technology
a5 well as future applications of
this technology.

Wihile we don't bedisve in
magifyineg this Code to sult owr
comwenience, we also don't
befieve our Code should ke
immutable. s both owr
understanding and the nature of
our work evoless, we wil
occasionally modity cur Code in
response. [n the interest of
transparency (Poink L of owr
Code], prior versors of the
Code are availsble for review:

- Missyplicity Progect Coge of
Bigethilcs

- G5C Code of Bioethics, Pet

Dision {2000

- GSC Code of Biosthics
Livestnck Division (3000

SN0 15T PM



The Case (f the Cloned Cats

Notes for Teachers

There are many more issues that can be covered using this case
study. Here are some ideas:

1. Why is it more difficult to clone dogs than to clone cats?

2. Do the problems faced by scientists in cloning cats and dogs
give us reasons to be concerned about cloning human
beings? Why or why not?

: o | 3. Ask students to analyze a cartoon about cat cloning. One is
E , i reproduced below; more can be found at

ol 5

http://cagle.slate.msn.com/news/ClonineCATS/main.asp




