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 Description: 
Mammalian cell phenotypes must be enhanced in order to be broadly applicable for cellular 
agriculture processes. In this endeavour, it is essential to first create genetically stable, immortalized 
cells lines. In unmodified primary mammalian cells, continued proliferation eventually leads to 
senescence (Figure 1). This senescence is induced by the expression of cell cycle inhibitory factors 
such as p16, that arrest cell growth [1], [2]. One approach to achieve immortalization is thus the 
removal of the p16 stress response [1], [2] (Figure 1). Although ‘spontaneous adaption’ has in the 
past been used to immortalize cell lines, possibilities here seem limiting, especially with regards to 
control of the process and the range of phenotypes it can produce. Genetic engineering, on the other 
hand, offers a lot of potential, as it allows for precise genomic changes. Various systems, including 
CRISPR/Cas, can be used for this engineering [3].  
 
The goal of this project is the immortalization of bovine skeletal muscle satellite cells through the 
knockout of p16 using CRISPR/Cas9-mediated genome editing. I will design and vectors for the 
editing of p16. I will also optimize DNA/mRNA delivery into cells by electroporation, which will be 
followed by single cell cloning to create p16KO cell line(s). Finally, I will characterize these cell lines 
with respect to long term proliferation, differentiation performance, transcriptomics, etc. (Figure 2). 
 

Immortalization of mammalian cells by genetic engineering for cellular 
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Figure 1: Suggested population doublings 
against time of primary and p16 KO muscle 
satellite cells. 

Figure 2: Overview of proposed project steps. 
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