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Pélloth, Anthony Hardy, Ada Knaap, Harry Kuiper, Pierre Le Neindre, Jan Schans, Josef

. Schlatter, Vittorio Silano, Staffan Skerfving and Philippe Vannier.

SUMMARY

In 2007 the European Food Safety Authority (EFSA) was asked by the European Commission
to provide a scientific opinion on the food safety, animal health, animal welfare and
environmental implications of animal clones, obtained through somatic cell nucleus transfer
(SCNT) technique, of their progeny and of the products obtained from those animals. In view
of the multidisciplinary nature of this subject this task was assigned to the EFSA Scientific
Committee. The ethical aspects of cloning are outside the remit of EFSA and the European
Commission has asked the European Group on Ethics in Science and New Technologies to

‘provide an opinion on the ethical aspects of cloning.

In SCNT the nucleus of a differentiated somatic cell (a non germ-line cell) is transferred by cell
fusion or direct injection into an oocyte that has had its nucleus removed. The reconstructed
embryo is artificially activated to start its development and is implanted into a surrogate dam
where it continues to develop and is delivered in successful cases as a healthy newborn,
Cloning differs from other modes of reproduction because it is asexual i.e., it does not require
the union of an egg and sperm to produce a new individual. SCNT allows the reproduction of
animals with a known phenotype from a single animal. Cloning has its use in animal breeding
programs where it allows the introduction of proven desirable characteristics (such as disease
resistance) and the propagation of animals regardless of their fertility.

Successful SCNT requires that the nuclear activities of a differentiated donor somatic cell are

reset to a totipotent embryonic state and that the new embryo is then able to complete
embryonic and foetal development. This process, called “reprogramming” changes the
biochemical signals that control gene expression. Unlike the case for sexual reproduction, in
which the fertilized egg is totipotent (capable of becoming all cells in the resulting organism),

! The animal species covered in this opinion are cattle and pigs

© European Food Safety Authority, 2007
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in SCNT, the activated embryo containing a differentiated somatic cell first must be “reset” to
totipotency, and then follow the same path as a fertilized embryo. Failure of the epigenetic .
reprogramming, which may occur to varying degrees, is the source of potential adverse health
effects which may affect clones and may result in developmental abnormalities. The normal
health status of clones is the main indicator of the functioning of epigenetic reprogramming.

Cloning by SCNT has been applied to several animal species but, given the available data, it
was only possible to make a scientific assessment for cattle and pigs.

This opinion considers health aspects in relation to the surrogate dams, to clones and clone
progeny. For surrogate dams, an increased proportion of pregnancy failure has been observed
in cattle and pigs and increased frequencies of hydrops and dystocia have been observed
especially in cattle. This and the increased size of the offspring (large offspring syndrome)
make Caesarean sections more frequent in cattle carrying a clone than with conventional
pregnancies. These effects have also been observed in surrogate dams carrying pregnancies
induced by assisted reproductive technologies not involving SCNT, albeit at a lower frequency
and often with less severity. Mortality and morbidity rates in clones are higher than in sexually
reproduced animals but most clones that survive the perinatal period are normal and healthy as
determined by physiological measurements as well as by behaviour and clinical examinations.
There is no evidence indicating adverse outcomes for the sexually reproduced progeny of cattle
or sheep clones. However, it should be noted that neither clones nor their progeny have yet
been studied for their full natural life.

The current welfare assessment is largely based on data related to the physical health of the
animals and is only qualitative in nature. The welfare of both the surrogate dam and the clone
can be affected due to the adverse health outcomes observed.

For the evaluation of the safety of bovine milk and meat from cattle and pigs derived from
clones or their progeny, the following aspects were considered: compositional and nutritional
data, probability of novel constituents to be present, health status of the animal, available data
on toxicity and allergenicity and microbiological aspects. Relevant studies have been
conducted on the composition of meat (cows and pigs) and milk (cows) from healthy clones
and from clone progeny. No difference exceeding the normal variability have been observed in
the composition and nutritional value of meat and milk between healthy clones or the progeny
of clones and their conventional counterpart. Provided that unhealthy clones would be detected
at veterinary inspections and quality controls and thus be prevented from entry into the food
chain, the currently available data indicate that food products from clones of cattle and pigs and
their progeny are as safe as food products of livestock derived by conventional breeding.

Based on current knowledge there is no expectation that clones or their progeny would pose
any new or additional environmental risks compared with conventionally bred animals. As with
other assisted reproduction technologies, cloning could, by extensive or inappropriate use,
unintentionally affect the genetic diversity by increasing the proportion of a specific genotype
within a given population.

Key words: Animal Cloning, Animal Health, Animal Welfare, ART, Assisted Reproduction
Technology, Bovine, Cattle, Clone, Clones, Environmental Impact, Epigenetic
Reprogramming, Food Product, Food Safety, Genetic Diversity, Livestock,
Offspring, Pig, Progeny, Risk Assessment, SCNT, Somatic Cell Nucleus
Transfer, Swine.
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