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“African-Americans have the highest death rates
from all cancer sites combined, and from
malignancies of the lung, colon and rectum,
breast, prostate, and the cervix of all racial
groups Iin the United States”

From the American Cancer Society
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“While data suggest that access to quality care Is a
factor in cancer disparities, other factors also play a
major role, including tumor biology and genetics”

From the AACR Health Disparity Meeting, Atlanta, 2007

 Race/ethnic disparity in prevalence of basal-like breast
tumors (JAMA 2006, 295: 2492 — 2502)

 More common among young African-American women

 Race/ethnic differences in prevalence of 8924 cancer
susceptibility markers (Nat Genet 2007, 39: 638 — 44 &
954 — 6; Genome Res 2007, 17: 1717 — 22)

* Risk alleles are more common among African-Americans
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(Cancer Research 2008, 68, 927-36)

 Hypothesis: Differences in gene expression will reveal
differences in tumor biology between African-American
and European-American patients

 (Gene expression analysis
« 33 African-American (AA) patients
e 36 European-American (EA) patients

« Tumors were matched for clinical parameters

 Analysis at gene and pathway level
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162 genes differently expressed (FDR < 5%)
« Several metastasis-related genes, e.g., CXCR4, MMP9, AMFR

« Differently expressed genes were not shared with the
published list(s) of marker genes for prostate tumors

Dhanasekaran et al Welsh et al Luo etal Magee et al
g-value B (19) P(14) B(9) P(23) B(9) P(16) B(4) P(8) Gene
NME1 non-metastatic cells 1
ST14 suppression of tumorigenicity 14
PPP3CAprotein phosphatase 3
p100 EBNA-2 co-activator
PRSSB8protease, serine, B ( prostasin )
FASN fatty acid synthase
ARMET arg-rich, mutated in tumors
AMACR alpha-methylacyl-CoA racemase

Marker genes in prostate cancer s
Meta-analysis by Rhodes et al.
Cancer Res. 2002, 62, 4427-4433

LIM LIM protein
DKFZP564B167

BDH 3-hydroxybutyrate  dehydrog

HPN hepsin (transmembrane protease)
TSTA3 tissue specific transplantation |
APRTadenine phosphoribosyltransferase
TRG@ T cell receptor gamma locus
PLABProstate differentiation factor

LIG3 ligase 1ll, DNA, ATP-dependent
HS1-2 putative transmembrane protein
TRAP1 heat shock protein 75

TPDS52 tumor protein D52

AHCY S-adenosylhomocysteine hydrolase
NOBPnuclear FGF3 binding protein
EIF3S2transiation initiation factor 3
POLD2 polymerase deita 2

TFF3 trefoil factor 3

ADE2H1 similar to SAICAR synthetase
UAP1 UDP-N-acteylglucosamine
RCLputative c-Myc-responsive

SOX4 SRY-box 4

NULL Human D9 splice variant B
ATP8S1 ATPase, H+ transporting
SLC25A6 solute carrier family 25
AOE372 thioredoxin peroxidase
KRT18 keratin 18

ODC1 ornithine decarboxylase 1

FAAH Fatty acid amide hydrolase

DAP death-associated protein

over-expressed

80 marker genes — no overlap

TRIM14 tripartite motif-containing 14
KRT8 keratin 8
MYC v-myc avian myelocytomatosis

<o NN w26

SD above mean benign prostate sample
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Immune response

Defense response

Response to biotic stimulus
Organismal physiological process
Response to stimulus

Response to pest/pathogen/parasite
Humoral immune response
Response to external biotic stimulus
Humoral defense mechanism
Response to stress

Antigen processing

Endogenous antigen via MHC class |
Antigen presentation

Antimicrobial humoral response (Vertebrata)
Antimicrobial humoral response
Endogenous antigen response

Cell defense response

Signal transduction

Cell communication

Apoptosis

Differently expressed genes
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Two-Gene Classifier

Genes

1. Crystalline Beta B2 (CRYBB2)
2. Phosphoserine Phosphatase-like (PSPHL)

TUMOR (AA) vs. TUMOR (EA)

Test Set
True/Predicted African-American | European-American | Total | % Accuracy
African-American 30 3 33 91%
European-American 2 34 36 94%
Blinded Independent Validation Set
True/Predicted African-American European Total | % Accuracy
African-American 30 4 34 88%
European 0 5 5 100%
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AA (N) EA (N) AA (T) EA (T)
n=6 n=9 n=18 n=17
Race (Tissue)
Fold

Comparisons Change P-value
EA 20 <0.0001
Tumor vs. non tumor
AA 84 0.009
Tumor vs. non tumor
Normal 38 0.015
AA vs. EA
Tumor <0.0001
AA vs. EA 161

» Advanced PCa
 Williams Beuren
Syndrome
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Interferon y Signature in Tumors

Numerous interferon-regulated genes were found
to be more highly expressed in tumors of African-
American patients: A viral signature?

Interferon vy Indolamine 2,3-dioxygenase

Fold Change: 1.95 Fold Change: 2.03
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* Numerous genes were differently expressed in prostate tumors
comparing African-American and European-American patients

* Increased expression of metastasis-promoting genes in tumors from African-
American men

* A two-gene tumor signature differentiates between the two patient groups
e Indication of distinct tumor microenvironment
» Differences in tumor immunobiology and presence of interferon y signature

 Immune-related differences could be predisposing to tumor
progression and may affect therapy outcome
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Future Course

« Examine immunobiology of tumors in African-American patients

 Immune tolerance
* Indoleamine 2,3-dioxygenase & tryptophan availability
* Immune cell profiling of tumors (with A. Hurwitz)

* Interferon y signature
« Serum markers in case control study

* Presence of viral sequences in tumors from viral infections (e.g., XMRV)
or endogenous retroviruses (e.g., HERV-K)

(with M. Linehan, H. Young, R. Silverman, N. Bannert, others)

* Investigate the function of PSPHL
with Jun Luo, William Isaacs (JHU)
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