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About the Study

The majorities of disorders that are now considered candidates
for gene therapy are caused by mutations that results in the
absence of a specific protein (enzyme shortages) or are the result of
cell growth dysregulation/failure (cancer). To provide tissues with a
therapeutic protein, the most common contemporary gene transfer
strategy is to administer normal cDNA to express the missing
protein, or in the case of cancer, to provide 'suicide genes' or
antitumor factors. These methods usually include transferring the
cDNA with a viral vector, which can either integrate into the
patient's chromosomal DNA or stay episomal, or both. To create
innovative gene transfer methods, a large number of experiments in
mice and other animals have been carried out. However, as recent
human clinical trials, have shown, there are significant safety
concerns that must be addressed.

As a consequence, gene transfer research that produces
statistically and logically significant results must be examined in
models that closely reflect human disorders. Mice have shown to be
important in the research of gene transfer technologies and
inherited illness gene therapy. They are inexpensive to keep, have a
quick generation time, and huge litters. Today's transgenic methods
enable the creation of nearly any monogenetic illness model in the
mouse, and the many mice strains are highly inbred, resulting in
uniform circumstances that allow tests to be easily replicated and
statistical significance to be reached. However, mice models may
not accurately reflect human disease. Because of their short
lifespan and longitudinal research are not possible.

Large animal models of human genetic illnesses complement
murine studies since they have a longer lifespan, are smaller than a
newborn or child, have similar background genetic heterogeneity to
humans, and are genetically more closely linked to people than
mice. There is a 1000-fold size difference between a mouse and a
newborn child's brain, but only 10-fold between a small dog and a
neonatal human, therefore scaling up difficulties can be handled in
large animals. Furthermore, because of their lifespan and size, more
samples from a single person can be collected throughout time to
establish the long-term efficacy and safety of a specific medication.
Large animal models are definitely a key step in assessing human-
directed gene transfer techniques in the preclinical stage. The most

regularly used species are dogs and cats. Some larger species have
been utilized in the past to better understand genetic illnesses, but
their use in treatment procedures has been limited due to concerns
about size, housing, and reproduction. Sheep and non-human
primates are frequently employed in the development of gene
transfer techniques, gene marking investigations, and safety
evaluations, but despite the presence of genetic illnesses in these
species, they have yet to be used in treatment trials. Pigs and
horses, for example, are almost exclusively used to study the
therapy of caused diseases like cardiovascular disease and
arthritis. The list of major animal models of human diseases has
grown to be rather long and is still growing. The below are examples
of large animal models used in gene therapy.

Models for canines

For therapeutic gene transfer research of naturally occurring
genetic illnesses, the dog is the most often utilized experimental big
animal. Over 350 genetic disorders in dogs have been identified to
date, many of which are similar to human genetic diseases. Dogs
have proven to be important in the study of disease causation as
well as a number of remedies. Over 58 percent of genetic illnesses
in dogs are real orthologous of human diseases caused by the
same gene abnormalities.

Aside from the obvious longevity and size resemblance to a little
child, several aspects of the canine immune system are far more
human-like than those of the mouse immune system. A huge
number of different and isolated genetic groups have resulted from
the wide range of dog breeds and breeding procedures. This, paired
with recent exponential developments in canine genetics, has
resulted in the detection and classification of a slew of genetic
abnormalities in dogs, which are found in research colonies.
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