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modification of animals?
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56% of Americans oppose scientific research

into the genetic modification of animals
http://pewagbiotech.org/research/2005update/2005summary.pdf
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Unnatural genetic modification

AN of animals..... like biotech beef

CALIFORNIA

Animal Blotechnology and Genomics tEducation



Biotechnology
Technology based on
biology. The application of
science and engineering to
living organisms.
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What isn’t biotech beef?

Artificial Insemination
Embryo transfer
Genome-enabled or genomic selection
Genetic engineering
Cloning
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Genomic Selection (50,000 DNA
marker-assisted selection !!)

Would you say your
overall impression of
genomic selection

THE &
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1. Favorable
2. Unfavorable
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| Genetic engineering allows for
traits to be moved precisely from

“=llone organism/animal to another
66%

Would you say your NI

overall impression of

genetic engineering

1. Favorable
2. Unfavorable % 5
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Cloning retains desirable genetics
by producing an animal that is a
“““H_geneticalIy-identical copy.

Would you say your 54%
overall impression |
of cloning is.....

1. Favorable
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Public Attitudes Towards Specific
“Animal Biotechnologies” (IFIC, 2005)

B FAVORABLE
B UNFAVORABLE

39

53

GENOMIC GENETIC CLONING
SELECTION ENGINEERING

http://ific.org/research/upload/2005BiotechSurvey.pdf Animal Biotechnology and Genomics Education
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Cloning, in horticulture and biology, any

organism whose genetic information is
identical to that of a "mother organism"
from which it was created.

Food from clones has been a part of our
diet for years. Many common fruits (e.g.,
pears, apples, oranges and lemons) and
several vegetables (e.g., potatoes and
truffles) are clones.
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http://en.wikipedia.org/wiki/Cloning

The public opposes the cloning
of animals
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Mechanical embryo splitting

Embryo is split to form @ Cloning by Embryo Splitting
two half-embryos

H
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Embryos are transferred to an 5 %
unrelated surrogate mother regnancy is
monitored by

ultrasound

The Holstein association of America has registered 2319
embryo split clones (ETS) through October 2002 — probably
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Sheep glves blrth to
identical twins

the most widely recognized were DUPLICATE and DIVIDE.
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4 Have | ever eaten products
from a cloned animal? YES!!
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Therefore most of us have probably
Ingested meat and dairy products from
livestock cloned by natural reproduction
(monozygotic siblings), mechanical
embryo-splitting, or even nuclear transfer
from an embryonic donor cell into an
enucleated oocyte.
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Nuclear transfer from an adult donor
Into an enucleated oocyte.
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Dolly rapidly became entangled
with the debate over human cloning

UNIVERSITY
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Ensuing discussion failed to elaborate on the
reasons as to why cloning was developed

Wolly the cloned sheep kills = -
0 omb — and EATS i1 g~

lwo months age. "4 ke
: otland — A {1 : . BIVING her a bat
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Who’s Buying?
\
$20,000

Regancrest Emory Derry died unexpectedly.
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Are the milk and meat from
SCNT clones safe for human
consumption?

On January 15th, 2008 the FDA
published its final 968-page
risk assessment on animal
cloning. This report, which
summarizes all available data
on clones and their progeny
are as safe to eat as food from
conventionally bred animals

Animal Genomics an d Biotechnology E ducation




U.S. has a science-based
regulatory system
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197 Bossler Rd, Elizabethtown, PA 17022
Ph: 866.783.6226

Livestock Cloning and Genetic Preservation
Beef Cattle Dairy Cattle Rodeo Stock Swine Breeds HOME

“Paradise” Ciloning gives you the ability to realize the value of a truly
great cow both from the breeding and merchandizing

A Supreme Champion standpoint

Vandyk-K Integrity Paradise, the two time Supreme Champion atthe
World Dairy Expo, was an easy choice for her cwners to clone. When you
have an individual this good you need to have more copies of herto
realize her true value. Cashing in on hervalue is just what they did when
they sold a Paradise clone for $50,000. The merchandising options you
get from cloning are just fantastic, because you still have the genetic
material to work with.

Paradise's Clone Wins!!!

Paradise 2 Selected
All-American Sr. 2 Year Old
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nol milk?
A S

TELL THE FDA: N * |
KEEP ANIMAL A‘.&
‘ » :

R

CLONES OUT
OF OUR FOOD

LAB CLONED
WHOLE MILK

TR L —

Cloned Food is Coming. But YOU Can Stop It!

URGENT ACTION: FDA is poised to approve milk and meat
from animal clones. Send vour comments to FDA today.

@l-(u)li\\"l Iy

www.centerforfoodsafety.org
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Of the Americans who are uncomfortable
MR orunsure about animal cloning; their

S | primary concern is:

Religious or ethical

Safety

Personally uncomfortable with it

The effect on animal species

Fear of risks

Distrust producers of clones

Other

10/2005

http://pewagbiotech.org/research/2005update/2005summary.pdf Animal Biotechnology and Genomics Education



1. Government regulators should include ethical and moral

considerations, in addition to scientific evaluation of risks and
benefits, when making regulatory decisions about cloning or
genetically modifying animals.
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2. Though ethical and moral considerations are important,
government regulators should consider only scientific

evaluation of risks and benefits when making regulatory
decisions about cloning and genetically modifying animals.

1. Morals / Ethics
and Science

63%

2. Science only

27%

Not Sure - 1

10% Feel that way strongly

http://pewagbiotech.org/research/2005update/2005summary.pdf
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Animal cloning regulations in Denmark and Norway
prohibit cloning for food and agricultural purposes.

An International Star
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8 Winner atthe prestigious International Dairy Show in Madison, Wl and
atthe Royal Winter Fair in Canada, Shoremar S Alicia was cloned in
2001. The clone calf, born in winter of 2002, was one of the favorites
when she was at Cyagra. Using the merchandising options that

8 cloning creates, Alicia’s owners sold Alicia's Clone before it was born
for $100,000 in October of 2002.

Shoremar S Alicia 3E-97

6-10 2x 365d 35,760 4.3 1541 3.2 1147
All-American Age Cow 2003

All-American & All-Canadian 5-Year Old 2000
All-American People’s Choice Winner 2000
Holstien International Cow of the Year 2000
All-Canadian 4-Year Old 1999

All-Canadian Jr. 2 Year Old 1997

Nominated for Qll - Queen of the Breed 2004

January 2007: The European Food Standards
Agency is seeking urgent legal advice after farmers

announced the birth of a calf whose genetic mother
is the clone of an American prizewinning dairy cow.

AlLal DIVLCULTIVIVYY dliu JClhivlinws Luucauvlnl



4 \Which clones will be labeled?

* Legislative bills calling for the
mandatory labeling of products derived
from clones and their offspring have
been introduceoc

* |s the intent of such labels food safety
or ethical misgivings?

 Ifitis ethical, then unclear why all

clones are not subject to these labeling
requirements?
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Should we genetically
engineer animals improved
health and welfare? If we
can genetically enhance
disease resistance — are we
obligated to do so — and if
not why not?

Animal Biotechnology and Genomics Education



UNIVERSITY
of

CALIFORMNIA

Transgenic cows expressing an antibacterial

endopeptidase in their mammary glands
show enhanced resistance to mastitis.
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By Jan Suszkiw

o January 10, 2001

BELTSVILLE, Md., Jan. 10--U.S. Department of
Agriculture and University of Vermont (UV)
researchers have produced a clone of a pure-bred

] Jersey cow whose cells may offer a

biotechnological defense against mastitis disease.

Geneticist Kevin Wells of USDA's_Agricultural
Research Service (ARS) =aid it will be at least
another year before the cow, named "Annie” and
born in March 2000, begins producing milk and

Wall,R.]J. et al. 2005. Genetically enhanced cows resist intramammary Staphylococcus
aureus infection. Nature Biotechnology 23, 445-451.
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JrDog evolved from a
common wolf like
ancestor. Breeds have
been developed for
work and
“companionship”

|II

or more
acceptable than genetic engineering?

Is this more “natura
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Is animal biotechnology risky?

Excessive caution does not necessarily
remove the risk of future catastrophes. It Is
possible that “playing it safe” by
abandoning research and development In
all forms of animal biotechnology might
deny us a technique or products which
could prevent an environmental disaster in
fifty years time, or could prove invaluable
In the treatment of some disease.

Animal Biotechnology and Genomics Education



«f‘

Would! ther_e e_gener.al.acequtaﬁeeg ry;p
couldf.t;’ ea

CAE IO

=7 v

j @d to engmeerlng‘( oSiStAfCE o __Hfﬁg’sij‘j/:]“jf o tf-g(
» p;'}fﬁ'fysrrﬁa‘ms» IC; sdﬁh as N

~ “the one.in 1918—tﬁatd<4lied ';-} rrun 3( ﬂ]@_lj:p_é_@ple’ji

Clark,J. &Whltelaw B*‘? t\ fUitirs for ifiel égenlc liVeStocks
4." Nat. Rev 3)!@? 4. 3 5 833“'

i “il» "-.&.'
‘\1‘:}”1' b ¥
4 »

“-

-~
’1
-

q .‘” -




Cloned transchromosomic calves producing
human immunoglobulin

Yoshimi Kuroiwa', Poothappillai Kasinathan?, Yoon J. Chot®, Rizwan Naeem*, Kazuma Tomizuka
Eddie J. Sullivan‘, Jason G. Knott’, Anae Duteau’, Richard A. Goldsby’, Barbara A. Osborne®, Isao Ishida'"
and James M. Robi="
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Plasmapheresis to extract polyclonal antibodies
from the blood of cloned, transchromosomic,
knockout cattle carrylng human |mmunoglobulln
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“Biotechnology must be used within ethical
constraints. It is the task of bioethics to help
soclety develop those constraints ”

American consumers (75%) and scientists (70%)

agree that cloning and genetic engineering of animals
raise some moral and ethical issues

However public is much less likely to approve (21-
25%) of these technologies than scientists (60-68%)

Keystone Research Center (2004) — Biotechnology and ethics: a national survey of consumers and scientists.
Report to the Biotechnology Industry Organization. KRC Research, Washington DC, 29pp.
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“Biotechnology must be used within ethical
constraints. It is the task of bioethics to help
soclety develop those constraints ”

| American consumers (75%) and scientists (70%)
agree that cloning and genetic engineering of animals
raise some moral and ethical issues

However public is much less likely to approve (21-
25%) of these technologies than scientists (60-68%)

Animal scientists must become conversant and willing
participants in the consideration of ethical issues and
concerns surrounding the implementation of their work if
they wish to be involved in reaching the societal
consensus as to which ethical constraints will
ultimately be applied in determining acceptable uses
of animal biotechnology
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CASE STUDY: MASTITIS

Inflammation of the mammary gland
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2. Natural: alternative therapy

“An infected cow should
be given an extra
tablespoon of dolomite
night and morning until
the infection clears.
Hydrogen peroxide; 10 ml
squirted straight into the
affected quarter has cured
black mastitis in hours.”
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3. Genomic Selection (DNA-informed
selective breeding on a grand scale)

-l The use of 50,000 SNP

i markers across the entire
genome enables an
estimation of genetic merit

Can be used to predict genetic
merit for mastitis resistance

Animal Biotechnology and Genomics Education



4. Genetic Engineering: Transgenic

cows show resistance to mastitis.

USDA Unitad States Department Agrnculture

i Agricultural Research Service

By Rosalie Marion Bliss
April 4, 2005

WASHINGTON, April 4--U.S. Department of Agriculture researchers have used gene-transfer tg
called mastitis.

"This research is an important first step in understanding how genes can be used to protect anim
Research Service (ARS).

This scientific discovery, published in the current edition of Nature Biotechnology, demonstrates t
Currently, vaccines, antibiotics and a cow's cwn immune system cannot effectively fight the bacts

A scientific team led by Robert 1. Wall, an animal physiclogist with the ARS Biotechnology and Gsg
produced using recombinant DNA technology--that includes the genetic code for producing a nat

h||e alI m|Ik ccntams se»eral naturall,' cccurrmg ant|m|crob|al proteins, cuch as Iysozyme and I3

WaII R. J et aI Genetlcally enhanced cows reS|st
intramammary Staphylococcus aureus infection.
Nature Biotechnology 23, 445-451 (2005).

Animal Biotechnology and Genomics Education




] 5. Clone a bull whose daughters are
NE very mastitis resistant and use these
z:z:.'fm"i)l]”S to breed for mastitis resistance.
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Which Animal Biotechnology
would you use?

UNIVERSITY
I 35%

Conventional Treatment
Natural Therapy
Genomic Selection
Genetic Engineering
Clone a Resistant Bull

o & w0 DN B
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genetics to the point where we can manipulate
life in a way never intended by nature. We must
proceed with the utmost caution in the
application of this new found knowledge.”

LUTHER BURBANK, 1906

Creator of over 800 new
plant varieties through
plant breeding.
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