
UC Davis
UC Davis Electronic Theses and Dissertations

Title
Elucidating the role of p73a1, a p73 C-terminal isoform, in oncogenesis and lipid metabolism

Permalink
https://escholarship.org/uc/item/4g18507s

Author
Laubach, Kyra Nicole

Publication Date
2022
 
Peer reviewed|Thesis/dissertation

eScholarship.org Powered by the California Digital Library
University of California

https://escholarship.org/uc/item/4g18507s
https://escholarship.org
http://www.cdlib.org/


i 
 

 

Elucidating the role of p73α1, a p73 C-terminal isoform, in oncogenesis and lipid 
metabolism  

 
By 

 
KYRA LAUBACH 
DISSERTATION 

 
Submitted in partial satisfaction of the requirements for the degree of 

 
DOCTOR OF PHILOSOPHY 

 
in 
 

Integrative Pathobiology 
 

in the 
 

OFFICE OF GRADUATE STUDIES 
 

of the 
 

UNIVERSITY OF CALIFORNIA 
 

DAVIS 
 

Approved: 
 

         
Xinbin Chen, Chair 

 
         

Robert Rebhun 
 

         
Hongwu Chen 

 
Committee in Charge 

 
2022 

 

 

  



ii 
 

Acknowledgements 

The completion of this dissertation would not be possible without the support of my PhD 
advisor and committee chair, Dr. Xinbin Chen. Additionally, I would like to extend my 
gratitude to the other members of my dissertation committee for their valuable feedback 
and guidance during my Qualifying Exam and dissertation.  

I would like to thank the UC Davis Lung Center Pre-doctoral T32 Training Program that 
has graciously supported me financially over the past year and a half.  

I would not have been able to successfully complete my PhD without the support, 
advice, and encouragement from the members of the Chen lab. Specifically, the moral 
and technical support from Drs. Chris Lucchesi and Shakur Mohibi.  

Infinite thanks to my friends who supported me throughout this entire process. Jenn and 
Zach, thanks for keeping me mildly sane and for all of the experimental and life advice.  

Finally, I want to thank my family for their unlimited support and always wanting the best 
for me.   



iii 
 

Abstract 

The p53 protein is an indispensable tumor suppressor that is involved in numerous 
cellular processes, such as regulation of the cell cycle and metabolism. About two 
decades ago, two proteins with significant homology to p53 were discovered, and 
termed p63 and p73. To date, these three proteins make up the p53 family of 
transcription factors. Each gene has the capacity to form multiple protein isoforms 
through the use of various promoters and alternative splicing, with p73 forming the most 
isoforms. At the 5` end of the p73 gene, transcription initiation from promoters 1 and 2 
form the TAp73 and ∆Np73 N-terminal isoforms, respectively. At the 3` end, alternative 
splicing in p73 exons 11 through 13 give rise to seven known C-terminal isoforms 
(α, β, γ, δ, ε, ζ, η). The function of a majority of the C-terminal isoforms is not well-
studied. As such, the work in this dissertation focuses on characterizing the function of 
the p73 C-terminal isoforms.  

Chapter one serves as an introduction to the p53 family of proteins, while 
comprehensively compiling the literature that describes how these three proteins are 
involved in regulating lipid and iron metabolism. This chapter highlights the numerous 
ways in which p53 regulates lipid and iron metabolism, while revealing the limited 
literature on the role of p63 and p73 in these processes. 

Chapter two lays the foundation for the rest of the dissertation, which focuses on 
characterizing the function of a novel p73 C-terminal isoform that we discovered. This 
novel isoform, termed p73α1, results from the exclusion of p73 exon 12 (E12). By using 
CRIPSR to remove E12 from multiple cancer cell lines, the role of p73α1 in 
oncogenesis was studied. To study the physiological function of p73α1, E12 
heterozygous (E12+/-) mice were generated and life-span, tumor burden, and 
histopathology were analyzed. It was found that p73α1 functions as a tumor suppressor, 
both in vitro and in vivo. Moreover, E12+/- mice exhibited widespread systemic 
inflammation. As a result, the findings from this study identified Notch1 as a direct target 
of p73α1-mediated tumor suppression and inflammation.  

Chapter three integrates the previous two chapters to investigate the role of p73α1 in 
regulating lipid metabolism. A multi-omic approach was taken and integrated with 
molecular biology techniques to identify lipid classes and lipid metabolism-associated 
genes that were altered by p73α1. Specifically, p73α1 was found to directly inhibit 
expression of Stearoyl-CoA Desaturase 1 (SCD1), leading to altered lipid profiles. 
Furthermore, the tumor suppressive function of p73α1 was found to be mediated in part 
through SCD1. Through these findings, a previously unidentified p73 target, SCD1, was 
established and a role for p73α1 in lipid metabolism was determined. 
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