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RESEARCH OBJECTIVE

Evaluate the joint modifying effects of 465 single nucleotide

Table 5. Role of TLR sequence variant interactions in PCa among
men of African descent using an Additive Scale

INTRODUCTION

> In 2018, 164,690 men will have new prostate cancer (PCa) cases

In the United States. polymorphism (SNP) pairs in relation to PCa among men of African
> Men with localized/regional PCa have a 5-yr survival rate following descent. WT/VAR

treatment. However, once the cancer spreads, the 5-yr survival VS

rate drops down to 30%. HYPOTH ESIS Nucleotide Predicted WT/WT

> African-American men are 1.6 fold more likely to receive a PCa Change  Function P value
Diagnosis and twice more likely to die from the disease than

RESULTS

Table 3. Role of TLR sequence variants in PCa among men of African
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> Two independent studies suggest PCa health disparities may be
attributed to dysregulations in immune and inflammatory circuits.

> Toll-Like Receptors (TLR) are the gate keepers and regulators of
innate immune responses to harmful pathogens.
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> Genetic alterations in TLRs may increase cytokine/chemokine
production, cell proliferation, cell differentiation and cell survival,
which may ultimately cause an increase in PCa susceptibility.

> To date, there have been six published reports that show
inheritance of TLR sequence variants alter cancer outcomes.
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STUDY DESIGN

“+ The project was performed using a case/control study design.
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< 814 men (603 U.S men and 211 Jamaican men) were recruited
from cancer screening programs, hospitals, or cancer centers
located in Washington, D.C., South Carolina, and Kingston,
Jamaica.
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Figure 1: Toll-Like Receptor Signaling Pathway
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> U.S. population: 170 cases, 433 controls
» Jamaican population: 109 cases, 102 controls

METHODS

Assess differences in the genotype frequency comparing cases
and controls using Chi-square and Fisher’s Exact Test
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Logistic Regression Analysis

» Calculated risk estimates and corresponding 95% Confidence
Intervals

> Adjusted for potential confounders [age, Prostate-Specific
Antigen (PSA) and West African Ancestry (WAA)]

PLINK & Statistical Analysis Software (SAS) 9.4

» Genome association analysis toolset
http://zzz.bwh.harvard.edu/plink/

Analyzed 465 pair-wise interactions and provided the
interactions considered to be statistically significant
(p<0.0001).

CLINICAL RELEVANCE
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Table 1: TLR gene-gene interactions in literature
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SUMMARY

> 22 TLR SNP pairs were associated with PCa risk under the
multiplicative and additive genetic models using Plink & SAS.
However, these models lost their significance after adjusting for
multiple hypothesis testing.

> The significant SNP pairs identified using Plink (P <0.0001) may
require validation using advanced bioinformatics tools with the
capacity to consider the impact of complex epistasis models in
relation to PCa outcome predictions.

FUTURE DIRECTIONS

> Identify the joint modifying effects of TLR SNPs and lifestyle factors
linked to poor gut microbiome on PCa risk using a larger and
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There are limited studies that focus on the impact of two sequence
variants in toll-like receptor associated genes that jointly modify PCa
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risk among men of African descent.

OC-L/Montanide
ISA 51 VG

Ampligen

Prevnar

Fallopian Tube
Cancer

Primary
Peritoneal
Cancer

Abramson
Cancer Center
of the
University of
Pennsylvania

Phase I
Phase 11

NCT01312389

TLR1_rs4833095

TLR2_rs7656411

TLR2_rs1898830

TLR4_rs4986791

TLR10_rs4274855

TLR1_rs5743604

TLR6_rs5743810

TLR4_rs5030710

TLR6_rs1039559

IRAK4_rs4251467

TLR1_rs5743595

TLR1_rs5743604

TLR1_rs4624663

TOLLIP_rs3168046

TOLLIP_rs5743867

TLR10_rs11096957

Breast Cancer

Ovarian Cancer

Endometrial
Cancer

Cervical Cancer

Masonic
Cancer Center,
University of
Minnesota

Pfizer

Completed

NCT00319748

TLR1_rs3923647

TOLLIP_rs3168046

IRAK4_rs4251545

TLR4_rs1927906

TLR4_rs1927911

IRAK4_rs4251520

TLR10_rs10776483

TLR4_rs5030710

TLR6_rs2381289

TLR2_rs3804099

TLR4_rs2149356

TLR6_rs5743818

TLR10_rs11096957

TOLLIP_rs5743899

IRAK4 rs4251473

TLR4_rs1927906

TLR6_rs3821985

TLR6_rs2381289

ethnically diverse sub-populations.

> Identify and evaluate the impact of additional TLR SNP pairs on
PCa risk and aggressive phenotypes in the absence of main effects
using Statistical Epistasis Network (SEN) and Genetic Architecture
Model Emulator for Testing & Evaluating Software (GAMETES).
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