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Using CRISPR/Cas9 for Pyruvate NIH/Manuscript
Dehydrogrenase Kinase pending

2022 Barbara Berrios Fibroblast cell isolation and expansion and | Poster presentations
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Abstract of proposed student project.
Cardiac diseases in veterinary medicine are often quite similar to cardiac diseases in human medicine. Yet
the ability to directly transfer diagnostic or therapeutic advances from human medicine to veterinary



medicine, or vice versa, is often a time intensive and expensive pathway. Our veterinary clinical faculty
encounter these diseases on a daily basis and may have questions as to the efficacy or value in using new
discoveries or ideas in an efficient manner. Our group of veterinary specialists and basic scientists have
been working together to create an in vitro model of cardiac disease by utilizing either skin biopsies or
peripheral blood samples to isolate and expand early progenitor cells and then reprogram these cells to
crease induced pluripotent stem cells (iPSCs) that can then be differentiated into cardiomyocytes. These
cardiomyocytes can then be used in vitro to test various diagnostic or therapeutic compounds for efficacy
bench-side before proceeding to clinical trials. This is important as different species and different breeds
have different clinical presentations, as well as different genetic mutations with variable penetrance. Thus,
what might be an effective strategy for one genetic disease, may not be as effective in another type of
genetic or non-genetic/spontaneous disease. Because of this, treatment or therapeutic strategies which are
proven to be clinically effective for humans, or for one canine or feline breed, may not work as well in
another breed even if the genetic mutation is similar. An in vitro cellular model allowing for more in-depth
bench top assessment of novel therapeutic strategies could prove beneficial in these types of assessments.

In vitro models of heart disease are not readily available and most pre-clinical work in this area have relied
on mouse models as an alternative. For this study, we seek to create a benchtop platform with which different
therapeutic modalities (nutritional, environmental, pharmacogenetic) can be tested for efficacy prior to initiating
such therapy in a patient enrolled in a clinical trial. The ability to reprogram early progenitor cells derived from
many different tissues has been previously described. The goal of the study presented in this report was to identify
a somatic cell source that can be collected quickly and easily in canine and feline patients with naturally occurring
heart disease. One such cell source is the fibroblast but this technique requires a skin biopsy which can be
stressful or not possible in some patients without sedation. The dermal papillae of vibrissae (whiskers) and
urine derived renal epithelial cells are potential sources of somatic cells that can be collected quickly and
non-invasively with minimal restraint for the patient. This investigation aims to develop the first protocol
for isolation and identification of somatic cells from dermal papillae and renal epithelial cells in canine and
feline patients. Additionally, it investigates cell expandability to determine the efficiency and practicality
of differentiating these cell cultures into beating cardiomyocytes for use of these cells in future studies.

The objectives of the study will include the following: (1) Collect vibrissae and urine derived renal epithelial
cells from canine and feline patients with underlying heart disease, (2) Modify published human protocols
to isolate and expand stem cell populations and identify populations with pluripotency and, (3) Modify
published human protocols to allow for cardiac differentiation of these iPSCs resulting in autologous
contracting cardiomyocytes

Approach: Our lab has been working with Doberman, Maine Coon, Ragdoll and Sphynx peripheral blood
mononuclear cells and fibroblasts to create iPSCs and this project will continue this work and protocol
modifications which have already proven effective in creating beating cardiomyocytes from these new cell
sources.

The significance for Veterinary Medicine and the student.

The student participating in this project will work alongside other veterinary students, graduate students
and post-doctoral students working on similar or inter-related projects in our laboratory centered several
funded projects investigating CRISPR/Cas9 gene editing. They will learn cell culture and reprogramming
techniques but most important will work in a Team Science atmosphere where all projects are somehow
related to each other and are small off-shoots of larger projects happening in the lab. We have weekly lab
meetings and work as a team on all projects. The student can expect to have their own



project/poster/manuscript but will likely also be learning about the other projects occurring around them as
well. We encourage trainees to present their research at the UF Genetics Institute symposium in the Fall,
participate in the Phi Zeta Day at our own college and travel to the research symposium to present their
own projects at the end of the summer. Students will develop their own posters and present to the wider UF
community, representing our College in research on campus which is very important.
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