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Race Disparities point to Molecular Diversity

Statistics continue to show that based on self-identified race, and
despite efforts to equalize access to care, black Americans or African
Americans bear a disproportionate prostate cancer burden.

60% greater risk of diagnosis
2 to 3 times greater risk of dying from the disease



Understanding molecular diversity will
contribute to overcoming cancer disparities

The causes for cancer incidence and outcomes disparities are likely
multi-factorial —reflecting an indeterminate contribution of ancestry
genetics, socioeconomic and lifestyle factors—for which race is an
imprecise surrogate.

A growing body of evidence supports that there are race-associated
differences in the molecular biology of cancer, with the likely
consequence of expanding the diversity of molecular subtypes and
molecular drivers contributing to disparities.

Knowledge of the full spectrum of cancer drivers and continued
development of tailored treatments will benefit all patients.



What does the Prostate Cancer (PCa)
Genome tell us?

Prostate Cancer shows an overall, relative low mutation frequency. So
far, genomic studies found little or no evidence for significant DNA
aberration differences comparing European American (EA) and African
American (AA) men —based on a report from Lindquist KJ et al. and
personal correspondence Huang and Garraway. Save 2 major exceptions:
TMPRSS2:ERG and TP53.

Hypothesis: Differential mRNA expression programs are a contributing factor.

Stage I Study Design: Roughly 600 specimens
from a diverse population; gene expression
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Results:
Differential Expression and Functional Enrichment

Signaling networks enriched in EA or AA-specific overexpressed gene sets:
lipid metabolism and ERG (EA) and inflammatory cytokines (AA).

Powell IJ, Dyson G, ...Everson R, Giroux CN, Schwartz AG, Bollig-Fischer A. Genes associated
with prostate cancer are differentially expressed in African American and European American
men. Cancer Epidemiology Biomarkers & Prevention, 1,22(5):891-7, 2013.



Results:
ERG was more highly expressed in PCa from EA men

Normalized log2 ERG expression

Low ERG Expression associated with a more aggressive PCa

Powell 1J, Dyson G, Chinni S and Bollig-Fischer A. Considering race and the potential for ERG
expression as a biomarker for prostate cancer. Personalized Medicine, 11(4):409-12, 2014.



Inflammatory signaling factors upregulated &
over-represented in African American PCa.

Symbol
IL6
IL8

CXCR4

ALOX15B
IL1B
FASN
BMP2
TGFB1
AKT
NFKB1




Next Main Objective:
Better understanding the importance of inflammatory
cytokines in promoting aggressive PCa in AA men.

We conducted a small-scale RNA-sequencing study to analyze
aggressive PCa specimens and matched non-cancer adjacent
prostate tissue for insights as to the role of the microenvironment
and potential PCa-stroma crosstalk.

matched normal adjacent prostate and PCa samples among the most aggressive
[GS=7(4+3)] from 16 patients: 8 AAM and 8 EAM.

We used established cell lines derived from PCa from AAM and
EAM to study if cancer cells produce IL6 and how IL6 impacts
cancer cell phenotypes in vitro.



Results:
Over-representation of canonical pathways
among differentially expressed genes

Role of CHK Proteins in Cell Cycle
Checkpoint Control

Hepatic Fibrosis / Hepatic Stellate Cell
Activation

Role of Cytokines in Mediating
Communication between Immune Cells

Regulation of Epithelial-Mesenchymal
Transition Pathway

Renal Cell Carcinoma Signaling
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Pathway analysis of the gene-set showing tumor and normal tissue RNA-
sequencing read count differences as a function of race (interaction effect).



Results:
Graph of read count data for select genes identified by
iInteraction effect and pathway enrichment analyses
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Results:
Genes known to be TP53-regulated were enriched
in GS=7(4+3) tumors from AA men

PDGFRA RNASE4

BCAS3

ERCC3 DSN1

From Upstream Regulator
Analysis (Ingenuity Systems
Software) of RNA-seq data.
The result indicates that
although TP53 mRNA levels
ELIL were not different for AAM
versus EAM, TP53 function
was being inhibited in PCa
from AAM.
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Results:
Irrespective of race TP53 mutation status
influences cancer cell IL6 expression

Table 1. IL6 expression in Prostate Cancer cell lines by TagMan real-time
RT-PCR analysis

E:gztate Cancer Cell IL6 Expression TP53 status

mutated

6 18
wild type

For the PC3 and DU145 cell lines, which expressed IL6 (Ct 20-30), mean IL6 Ct
values were normalized to mean bActin Ct values and calculated as relative to
DU145 by the delta delta Ct method.

*Derived from an AAM.




Results:
Cancer cell-produced IL6 promoted a stem cell-like

phenotype in prostate cancer cells
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Follow-up Results:

Treatment of PCa cells with exogenous IL6
iInduced a stem cell-like phenotype
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Results:

Exogenous IL6 induced a stem cell-like phenotype
in TP53 wild-type & mutant PCa cells
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p-value = 0.003

Untreated IL6 treated Untreated IL6 treated

Cancer stem cell-like cells were measured by fluorescence-activated
cell sorting (FACS) based on their triple marker-positive status
(CD44*/CD133*/EpCAM).



Stroma-derived Inflammatory signaling factors
may be predominantly fueling aggressive PCa in
African Americans with TP53 wild-type tumors.

p53 non-mutated p53 mutant

AAM>EAM EAM>AAM



Results:
Genes known to be TP53-regulated were enriched
in GS=7(4+3) tumors from AA men

PDGFRA RNASE4

BCAS3
ERCC3
From Upstream Regulator
Analysis (Ingenuity Systems
Software) of RN A-seq data.
The result indicates that
although TP53 mRNA levels
were not different for AAM
versus EAM, TP53 function
was being inhibited in PCa
from AAM.
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Results:
IL6 treatment downregulated TP53 wild-type
protein in prostate cancer cell line LnCap

mRNA levels did not change



Results:
IL6 treatment also downregulated TP53 protein in
prostate cancer cell lines VCaP & RC77T
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Fulfilling the promise of precision medicine

Comprehensive knowledge of full spectrum of molecular diversity

Race is a rough estimate of diversity, what factors linked to race are
specifically influencing mutational processes and driver mutation
expression?

Accurate, sensitive and efficient testing methods

Predictive or actionable biomarkers, potentially from genome, epigenome,
transcriptome or proteome



Acknowledgements

Bollig-Fischer Laboratory, Department of Oncology
Bin Bao, PhD

Priyanga Wijesinghe, PhD

Cristina Mitrea, PhD

Emily Girsch, Graduate Student

Department of Urology, WSU
Isaac Powell, MD

Department of Pathology, WSU
Wael Sakr, MD

Biostatistics Core at Karmanos Cancer Institute
Greg Dyson, PhD

Translational Genomics Research Institute
John Carpten, PhD

BARBARA ANN

7 sKarmanos WAYNE STATE

CANCER INSTITUTE UNNERS]TY




