








 

 

 

 

I dedicate my thesis to the children of Gaza who are no longer with us. A lot of 

them would have a PhD, a lot of them would have become great scientists. I 

am just lucky to be born into a different geographical location. May you rest in 

peace in heaven, a far better place.  

 

 

 

 























































































Multiomics Gene Panel
EREG, RIBC2, TCAM1P, SMC1B, 

ZSCAN23, SP9, MEI1, TMED11P, LY75

QC Retained
EREG, RIBC2, TCAM1P, 
SMC1B, ZSCAN23, LY75

Literature Genes
CCND1, STAG3, SYCP2

Genes for GTEx Analysis
EREG, RIBC2, TCAM1P, SMC1B, ZSCAN23, 

LY75, CCND1, STAG3, SYCP2

Final CT Gene Panel
RIBC2, TCAM1P, SMC1B, STAG3, SYCP2
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Atypical Basal Heterogenous Mesenchymal
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Mean MP Score by Tissue Type & Hypoxia Status
(z scored per MP)
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