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OUTLINE 

 What is a clone ?  

– Embryo splitting 

– Nuclear transfer  

 Embryo 

 Adult 

 What are the concerns ?  

– Food Safety 

– Animal Welfare and Ethical Issues 

 Public Opinion 
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Have I ever eaten a clone? 
YES 
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What is a clone ?  

 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. 

http://en.wikipedia.org/wiki/Cloning
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Have a ever eaten products 
from a cloned animal? YES  

 Holstein Association USA (Brattleboro, VT) 
first registered clones from embryo splitting 
(ETS) in 1982 and clones from embryo 
nuclear transfer (ETN) in 1989.  

 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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Cloning by “natural reproduction” 
(monyzgotic twins)  
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Mechanical embryo splitting 

The Holstein association of America has registered 2319 embryo 
split clones (ETS) through October 2002 – probably the most 
widely recognized were DUPLICATE and DIVIDE.  
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“empty” recipient egg. 
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http://images.google.com/imgres?imgurl=http://crfb.univ-mrs.fr/aniseed/picture-mini.php%3Fid%3D30496&imgrefurl=http://crfb.univ-mrs.fr/aniseed/insitu-result.php%3Ftarget%3Dci0100131814%26MOLtype%3D2%26Order%3DDEV_STAGE_ID&h=150&w=150&sz=4&hl=en&start=17&tbnid=vI6jtPLNV8e5EM:&tbnh=96&tbnw=96&prev=/images%3Fq%3D32%2Bcell%2Bembryo%26gbv%3D2%26svnum%3D10%26hl%3Den
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Cattle clones have been in US 
population since early 80s* 

*Norman et al. Performance of Holstein Clones in the United States    
J. Dairy Sci. 2004. 87:729-738 

1996 

Holstein Association USA first registered clones from nuclear transfer in 1989 
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Dolly (1996), the first 

adult somatic cell 

nuclear transfer 

(SCNT) clone 
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Cloning rapidly became entangled  
with the debate over human cloning 

 Ensuing discussion failed to elaborate on the 
reasons as to why cloning was developed 
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http://images.google.com/imgres?imgurl=http://crfb.univ-mrs.fr/aniseed/picture-mini.php%3Fid%3D30496&imgrefurl=http://crfb.univ-mrs.fr/aniseed/insitu-result.php%3Ftarget%3Dci0100131814%26MOLtype%3D2%26Order%3DDEV_STAGE_ID&h=150&w=150&sz=4&hl=en&start=17&tbnid=vI6jtPLNV8e5EM:&tbnh=96&tbnw=96&prev=/images%3Fq%3D32%2Bcell%2Bembryo%26gbv%3D2%26svnum%3D10%26hl%3Den
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 Cloning price 
1st  $15,000       
2nd   $12,500 
3rd  $10,000 
4th   $7,500 
5th  $7,000                    
6th+    $6,000 

Who’s Buying?   
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Who’s Buying?   
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Problems with Cloned Cows  
(aka Large Offspring Syndrome) 

 Placental abnormalities. 

 Fetal overgrowth, prolonged gestation. 

 Stillbirth, hypoxia, respiratory failure and circulatory 
problems, lack of post-natal vigour. 

 Increased body temperature at birth. 

 Malformations in the urogenital tract 
(hydronephrosis, testicular hypoplasia). 

 Malformations in liver and brain. 

 Immune dysfunction, lymphoid hypoplasia, anaemia, 
thymic atrophy. 

 Bacterial and viral infections. 
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• 10 years after Dolly, between 1 and 10% of cloned 
embryo transfers result in live births  

•  42% of cloned calves die between delivery and 150 days 
of life; the most common abnormalities were: enlarged 
umbilical cord (37%), respiratory problems (19%), calves 
depressed/ prolonged recumbency (20%) and contracted 
flexor tendons (21%).  

Data from Cyagra 
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Potential applications – 
“Game changing” 

 Production of superior clonal lines of dairy 
females or superior herd bulls 

 Genetically identical herds well suited to a 
particular ranch environment 

 Cloned animals at slaughter would be the 
ultimate in genetic consistency 

 Currently, pregnancy maintenance is too 
low and there is an unacceptably high 
percentage of abnormal calves born. 
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Likely applications – 
“Incremental”  

Until success rates improve significantly 
(to approximately equivalent to AI) 

– Genetic insurance policy  

– Very valuable breeding animals 

– Valuable “novelty” animals with high 
resale value  

– Rancher’s favorite cow 

– Pharmaceutical production ie clone 
genetically modified cells to make drugs 
in a mammalian system 
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The FDA continues to call for a 
voluntary prohibition of the 
marketing of milk or meat from adult 
SCNT clones and their offspring 
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1. All studies have shown that food products derived from 

clones fall within normal industry standards or previously 

reported values for milk and meat. 

2. Sample sizes are small in all studies – although there are 

an increasing number of studies published 

FDA ASSESSMENT OF ANIMAL CLONING (12/06) 

“food products derived from animal clones and 

their offspring are likely to be as safe to eat as 

food from their non-clone counterparts, based 

on all the evidence available.”  

Are the milk and meat from 
SCNT clones safe for human 

consumption? 

 



Animal Biotechnology and Genomics Education  

CCA  

6/28/07 

Animal Welfare Concerns 

 Large calf syndrome 

 Under-developed respiratory, cardiovascular, and renal 

systems  
 

FDA ASSESSMENT OF ANIMAL CLONING (12/06) 

“Cloning technology does not present any type of risk 

that is not present with other forms of reproduction. 

However, the adverse outcomes may occur at a 

higher frequency with cloning than with other 

assisted reproductive technologies now in common 

use, such as in vitro fertilization or embryo transfer.”  
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Public Attitudes Towards Specific 
“Animal Biotechnologies” (IFIC, 2005) 

http://ific.org/research/upload/2005BiotechSurvey.pdf 
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 The majority (56%) of                        
Americans oppose scientific                          
research into genetic                         
modifications of animals.   

http://pewagbiotech.org/research/2005update/2005summary.pdf 

 

 In a survey of New Jersey consumers, Hallman 
found that two-thirds of respondents disapproved 
of traditional animal crossbreeding techniques and 

half found them “morally wrong”.  
Schilling, B. J., Hallman, W. K., Adelaja, A. O., and Marxen, L. J.2002. Consumer Knowledge of Food 

Biotechnology: A Descriptive Study of U. S. Residents. Food Policy Institute, Cook College, 
Rutgers - The State University of New Jersey. 25p. http://www.foodpolicyinstitute.org/ 

“The public opposes 
animal 

biotechnology..” 

http://pewagbiotech.org/research/2005update/2005summary.pdf
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The public opposed the genetic 
modification of animals  
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Of the Americans who are uncomfortable 

or unsure about animal cloning; their 

primary concern is:  
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10/2005 



Animal Biotechnology and Genomics Education  

CCA  

6/28/07 

What clones will be labeled? 

 Several legislative bills calling for the mandatory 
labeling of products derived from clones and their 
offspring have been introduced at the state and 
national level.  

 What is not clear is whether the intent of such labels 
is to address food safety concerns or ethical 
misgivings.  

 If it is the latter, then it is unclear why clones 
produced using embryo splitting and embryonic cell 
nuclear transfer techniques should be exempt from 
these labeling requirements.  
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Question to processors who 
plan to ban clones..... 

 Do you plan to monitor and prevent the milk and 
meat from clones created by embryo splitting and 
embryonic cell nuclear transfer from entering 
your processing chain? 

 

 The term "clone" encompasses more than that specific 
subset, and it may in fact include animals that are 
currently being used in your supply chain. Estimates for 
the prevalence of these clones currently in the food 
supply are difficult to find as these animals are not 
specifically tracked in any way.  
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SUMMARY 

 Embryo split and embryo nuclear transfer clones 
have been in the food supply for over 20 years. 
 

 Unlikely that clones will be produced in large 
numbers for commercial agricultural purposes. 
 

 A voluntary moratorium on marketing products 
from adult SCNT clones and their progeny has 
been in effect for over 6 years despite the finding 
that clones and their progeny are as safe to eat as 
food from non-clones. 
 

 Ethical and animal welfare concerns dominate the 
public discussion about cloned animals. 
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