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Lay Language Abstract

The cells of an early embryo have the potential to give rise to any cell
type found in the adult body. When these cells are transferred to a
culture dish and kept under the right conditions, they become
Embryonic Stem Cells (ESCs), and they retain the same developmental
potential as the original embryonic cells they were derived from. In
2006, researchers in Japan found that it is possible to “reprogram” the
cells of an adult individual (for example, fibroblast skin cells taken from
a biopsy) to an embryonic state, by forcing the cells to express extra
copies of genes that are normally active in embryos. These
reprogrammed cells are called induced Pluripotent Stem Cells (iPSCs),
and similarly to ESCs, they also have the potential to produce any cell
type found in an adult organism. Lines of iPSCs from livestock species
have potential applications in agriculture, species conservancy,
biomedical industry, and veterinary and human health. Unfortunately,
for reasons that are to date not fully understood, the technology to
produce iPSCs has, so far, only worked in mice and humans.

We first attempted to produce bovine iPSCs by adapting methods and
conditions used to derive iPSCs in mice and humans. We observed
partial reprogramming of bovine cells, but were ultimately not able to
produce true bovine iPSCs. This suggests that the bovine requires
alternative/additional factors to induce reprogramming in adult cells.
However, not knowing exactly what conditions or reagents will induce
the reprogramming process in the cow, we decided to take a different
approach. We focused on trying to understand how nuclear
reprogramming works in the bovine. This would allow us to rationally
target the specific requirements of potential bovine pluripotent cells.

It is known that the fusion (“merging”) of an adult cell with a stem cell,
causes the adult cell to change its gene expression pattern to resemble
a stem cell. We therefore fused mouse ESCs with bovine fibroblasts,
and observed changes in bovine gene expression pattern as early as 24
hours after fusion. The gene expression changes observed resemble
those found during early reprogramming of human and mouse iPSCs,
and are accompanied by silencing of fibroblast specific genes. This
suggests that our cell fusion model recreates the changes that happen
during reprogramming, and can therefore be used as a tool to better
understand pluripotency in the cow. The cell fusion method that we
describe in this work can in theory also be adapted to other species, by



fusing somatic cells from other species to mouse ESCs, and finding
species specific relevant pluripotency genes.
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