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Abstract 
With roughly half of all tumors with mutations in the TP53 gene, TP53 undoubtedly is a 
tumor suppressor gene that plays a critical role in the prevention of cancer.  TP53 
responds to cellular stress in cells, either metabolic disorder or genetic damage for 
example, and becomes transcriptionally activated to produce the p53 protein.  Several 
genes that are directly targeted by p53 have been studied extensively and their role in 
cellular apoptosis and senescence are well documented.  However, whether p53 can also 
regulate expression of repetitive elements that comprise a significant part of the genome, 
and their possible consequence, is not known.  The mouse genome, in addition to known 
genes, also has several endogenous retroviruses, short DNA sequences derived from 
ancient viral infections that are now part of the genome. In my thesis work, I characterize 
one specific endogenous retrovirus, MMERGLN, and explore MMERGLN’s relationship 
with the p53 protein.  Not only does MMERGLN show p53 regulation according to RNA 
Sequence data, MMERGLN also possesses p53-binding sites.  Here we have identified 
MMERGLN transcripts that are present in a p53-dependent manner and MMERGLN is 
expressed body-wide in mouse.  Furthermore, we demonstrate that multiple copies of 
MMERGLN contain all the components necessary for retrotranspostion or infection 
suggesting this genomic element may still be active.  In order to determine a potential 
function for this genomic element, we investigated the ability of MMERGLN to act as an 
enhancer by identifying genes with differential transcription near MMERGLN insertion 
sites in p53 wild type and p53 null mice.  Finally, with the purpose of understanding how 
MMERGLN is prevented from spreading throughout the genome, we investigated the 
mechanism by which MMERGLN is restricted, and see evidence for cytosine deamination 
mediated by the Apobec proteins.  Our results demonstrate a paradigm shift in how 
transposable elements are regulated by p53 and suggest a new role for MMERGLN in 
tumor suppression. We anticipate these studies to shed light on the potential role of 
transposable elements in preventing disease.  
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RNA Seq Data Led to MMERGLN Discovery 
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Conclusions & Future Aims 

 MMERGLN shows p53-dependence expression 

 MMERGLN contains all of the components necessary for retrotransposition, 

suggesting this element may still be active 

 MMERGLN SNPs are overwhelmingly A-G/C-T, suggesting restriction by Apobec 

proteins 

 To determine enhancer characteristics of MMERGLN, further genes must be 

studied 

MMERGLN insertions with >99% identity were compared and SNPs were 
recorded. If mutations happen randomly, roughly equal occasions of each 

mutation expected. Observed SNPs were overwhelmingly A-G/C-T   
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MMERGLN LTRs Possess a p53 Binding Site 

Taken from Wang, B., Xiao, Z., and Ren, E. C. (2009). Redefining the p53 

response element. Proceedings of the National Academy of Sciences 106, 

14373–14378.  
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MMERGLN was expressed 

at high levels in brain, fetal 

brain, and placenta 

samples. 

 

MMERGLN was expressed 

at low levels in spleen, lung 

and heart. 

MMERGLN May Function As An Enhancer 
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4 candidate genes with 

nearby MMERGLN 

insertions were studied to 

determine if MMERGLN 

acted as an enhancer. The 

gene expression profile for 

Asns is shown to the right.  


