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ABSTRACT A MASSIVELY PARALLEL REPORTER ASSAY OF PROSTATE CANCER

Metastatic, castration-resistant prostate cancer (nCRPC) is an advanced form of prostate 3 : UTR M UTATI O N S

cancer with a high mortality rate due to a current lack of treatment options. While much is al-
ready known about how mutations in protein-coding sequences across the genome affect

prostate cancer, somatic mutations occurring in the 3'untranslated regions (3'UTRs) of genes Plasmid Libra ry g>}

are largely unstudied. The 3'UTR controls post-transcriptional gene expression through re- S Y Monosome (805S)
cruitment of trans-acting factors such as RNA-binding proteins (RBPs) and microRNAs (miR- @ U % o

NAs), which themselves are known to be oncogenes and tumor suppressors in many cases. = -

To better understand the role of 3’'UTR mutations across prostate cancer, we have created a ‘ Transfectlon UCJ 8

database of 3'UTR somatic mutations in 185 patients with mCRPC, discovering 14,497 sin- o QO

gle-nucleotide mutations throughout the 3’'UTRome. In order to functionally assay these E g Polvsomes
variants, we have developed a massively parallel reporter assay (MPRA) able to determine & m Y

the effect of thousands of patient somatic mutations on post-transcriptional gene expres- (S

sion. In this approach using polysome profiling, we are able to measure whether each of @ — 10% Sucrose 50%

6,892 patient mutations found in recurrently mutated 3’UTRs affect steady-state transcript
level and translation efficiency. This deep functional assessment of thousands of 3’'UTR mu-
tations allows us to uncover patterns in mutation functionality, including their association
with known and unknown RNA motifs. Investigation into how the resultant gene expression
changes from 3’'UTR mutations affect prostate cancer pathogenesis, such as cancer growth

13,851 plasmids
6,892 mutations

A massively parallel reporter assay to test the effects of 6,892 mutations on translation efficiency and transcipt levels using polysome profiling. A

Or: response to tr?t?edr?t, is also Iundervx;:int)j._r'l;zhls Worlf repre?fents an qurecedgﬁnt.ed view 001Ic plasmid library is transfected into PC3 prostate cancer cells and polysome profiling used to separate total mMRNA from monosome and poly-
the extent to which disease-relevant R mutations affect transiation efficiency, an some-bound mRNA to determine changes in post-transcriptional gene expression.
cancer phenotypes, expanding the boundaries of functional cancer genomics and potential- \ /

ly uncovering novel therapeutic targets in previously unexplored regulatory regions.

‘ : 3'UTR MUTATIONS CAUSE CHANGES IN TRANSCRIPT LEVELS AND

REGULATORY ROLES OF THE 3'UTR

TRANSLATION EFFICIENCY ACROSS PROSTATE CANCER
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