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INTRODUCTION

Prostate cancer (PCa) is a common malignancy and a leading cause of cancer death
among men in the United States. Racial differences in PCa incidence and mortality are
well documented. The incidence and mortality for PCa is about twofold higher in African
American (AA) in comparison with Caucasian (Cau) men, with AA men experiencing
among the highest rates worldwide[1]. African American men have a 60% increased risk
of developing prostate cancer, twice the risk of developing distant disease and twice the
mortality relative to their Caucasian counterpart [2]. The disparity in PCa is believed to
be a complex combination of socioeconomic factors, environment and genetics [3].
Genetic studies of prostate cancer cells shows a variety of genetic defects, including gene
mutations, deletions, translocations, and amplifications, that endow the cells with new
capabilities for dysregulated proliferation, inappropriate survival, tissue invasion and
destruction, immune system evasion, and metastasis [4]. More recently, it has become
apparent that prostate cancer cells also carry epigenetic defects, including changes in
cytosine methylation patterns and in chromatin structure and organization, which are
equivalent to genetic changes in effecting and maintaining neoplastic and malignant
phenotypes [5]. For human prostate cancer, abundant evidence has accumulated to
suggest that somatic epigenetic alterations may appear earlier during cancer development
than genetic changes, as well as more commonly and consistently. Furthermore,
epigenetic changes tend to arise in association with age [6] and/or in response to chronic
or recurrent inflammation leading to cell and tissue damage [7].

Epigenetic inactivation of genes in cancer cells is largely based on transcriptional

silencing by aberrant CpG methylation of CpG-rich promoter regions [8, 9]. Aberrant



promoter methylation of GSTP1, encoding the m-class glutathione S-transferase (GST),
an enzyme capable of detoxifying electrophilic and oxidant carcinogens remains the most
common somatic genome abnormality of any kind (>90% of cases) reported thus far for
prostate cancer, appearing earlier and more frequently than other gene defects that arise
during prostate cancer development [10]. Since the recognition that the GSTP1 CpG was
frequently hypermethylated in prostate cancer, more than 40 genes have been reported to
be targets of DNA hypermethylation-associated epigenetic gene silencing in prostate
cancer cells [11]. Despite the increasing number of aberrantly methylated genes in
prostate cancer, only a few genes show promise as prostate cancer biomarkers for early
diagnosis and disease risk assessment [12].

Underlying this aberrant DNA methylation is the accumulating body of data hinting that
normal prostate cells may be subjected to a relentless barrage of genome-damaging
stresses due to both exogenous and endogenous carcinogens, with damage accumulating
over time and age. Thus aberrant epigenetic DNA methylation changes may represent the
integration of environmental or lifestyle exposures and genetic predisposition to prostate
cancer. Such events may differ between individuals belonging the same ethnic group or
individuals belonging to different ethnic groups. Thus the elucidation of methylation
changes in prostate tissues from different ethnic groups would contribute to our
understanding of the molecular mechanisms underlying prostate cancer disparity and
potentially lead to the identification of “ethnic sensitive” biomarkers for early disease
detection. We know that there are different thresholds for African American versus
Caucasian men for PSA screening. Therefore other markers such as DNA methylated

genes that can clarify such ethnic sensitive screening strategies would also be helpful.



Furthermore, differential methylation changes could also lead to identification of
potential novel therapeutic targets for prostate cancer treatment.

In this project, I sought to investigate if DNA methylation changes occur in
human prostate tissues as a function of age and whether DNA methylation may potential
contribute to neoplastic transformation of the human prostate tissue samples.

Because aberrant epigenetic DNA methylation changes represents the integration of
environmental or lifestyle exposures and genetic predisposition to prostate cancer,
differences in DNA methylation patterns in prostate tissue specimens from African
American men in comparison to Caucasian men may help in understanding the
contribution of DNA methylation changes in creating a more aggressive disease milieu in
African American men in comparison with their Caucasian counterparts and to identify
candidate DNA methylation genes that could serve as useful biomarker (“ethnic
sensitive”) for the detection of PCa.

BODY

As outlined in my Statement of work, I sort to accomplish 3 main tasks during the
3 years of funding. I have accomplished all these tasks within the proposed research
period. Details of the accomplished proposed tasks as outlined in my statement of work
are given below as well as in the attached publications.

Task 1: Acquisition and modification of prostate tissues from Caucasian and

African-American Men (months 1-6):

The table 1 below shows the prostate tissue samples obtained from African American and
Caucasian men as either organ donors, cystoprostatectomy patients for bladder cancer or

radical prostatectomy samples. High molecular weight DNA and RNA were extracted



from prostate tissues. Genomic DNA samples were modified using sodium bisulfite

treatment and used for quantitative DNA methylation analysis whereas RNA was

converted to cDNA and used for quantitative RT-PCR analysis.

A.
AA Cau
T2 17 (44) 28 (43)
T3a 18 (46) 31 (58)
T3b 4 (10) 6 (9)
N1 0 (0) 2(3)
Gleason 6.4 6.8
B.
African-American (AA) Caucasian (Cau)
# Core PCa PSA Age Core PCa PSA Age
GS (ng/ml) (years) GS (ng/ml) (years)
1 RM NEG 0.5 54 LIV NEG 1.5 65
(GS=0) (GS=0)
2 I D\ | NEG 0.2 63 LA NEG 58
(GS=0) (GS=0)
3 LA NEG 6.3 60 LM NEG 4.1 65
(GS=0) (GS=0)
4 | \% | NEG 4.9 65 | 3\ | NEG 6.2 59
(GS=0) (GS=0)
s LA NEG 3.6 68 LM NEG 3.8 60
(GS=0) (GS=0)
6 LM NEG 1.5 71 LM NEG 4.1 59
(GS=0) (GS=0)
7 | 5\% NEG 5.7 61 LM NEG 5.1 76
(GS=0) (GS=0)
8 LM NEG 4.8 47 | 5\% § NEG 4.9 64
(GS=0) (GS=0)
o L™ NEG 0.5 67 ™M NEG 8.7 85
(GS=0) (GS=0)
10 LM NEG 6.2 65 LM NEG 9.0 56
(GS=0) (GS=0)
11 LM NEG 1.4 65 LM NEG 4.9 72
(GS=0) (GS=0)
12 LIVI NEG 4.9 70 LM NEG 2.1 59
(GS=0) (GS=0)
13 LM NEG 4.7 59 LM NEG 1.7 =51
(GS=0) (GS=0)
14 LM NEG 7.7 54
(GS=0)
15 LM NEG 9.3 61
(GS=0)
16 LM NEG 14.1 55
(GS=0)
17 LM NEG 5.0 76
(GS=0)
18 LM NEG 5.0 68
(GS=00
C.
Caucasian African-American Age-Range
(years)
HGPIN 6 2 45-70
PZCancer 4 3 61-67
D.

40 pairs of matched normal and prostate cancer tissue samples from Caucasian men who
had undergone radical prostatectomy.



Table 1: Clinical patient samples characterized by race/age/pathological features. A Matched pairs of
normal and prostate cancer (PCa) tissue samples obtained from both African American (AA) and
Caucasian (Cau) male patients with PCa at the time of radical prostatectomy. The Staging (T) and Gleason
score are shown. Number of cases with percentage ( ). N1 is positive pelvic lymph nodes (age range 52-75
years). B Needle biopsies normal prostate tissue samples from AA and Cau male patients (age range 47-85
years) with elevated serum PSA level in the presence of an abnormal digital rectal exam. The mean age was
62.7 + 7.2 and 62.4 + 8.8 (p= 0.89) for AA and Cau groups, respectively. Fifteen of 18 and 12 of 13
biopsies (p= 0.53) were from the left mid-zone (LM) of the prostate of AA and Cau samples respectively.
The remaining samples were either from the left apex (LA) or right mid-zone (RM). Gleason score (GS)
indicate noncancerous. C. Radical prostatectomy samples with high grade prostatic intraepithelial neoplasia
(HGPIN) and prostate carcinoma (PZCancer).

Task 2: Screening and validation of 200 differentially methylated genes (months 3-

24):

Several genes have been shown to be hypermethylated in prostate cancer [13]. However,
hypermethylation of genes in normal prostate tissues may be an early event predisposing
cells to neoplastic transformation. I have recently shown that some genes which are
hypermethylated in prostate cancer tissue may undergo methylation in normal prostate
tissues in an age-dependent manner. To my knowledge, this was the first study to directly
examine the relationship between methylation and age in human prostate tissues. This
study clearly demonstrated that methylation starts in normal prostate tissues as a function
of age and markedly increases in cancer [6].

A global profile of genes that are methylated in normal prostate tissues as a function of
age would serve to identify candidate genes that are hypermethylated as an early event in
the transition from normal prostate cells to prostate cancer and ultimately provide insight
into understanding the molecular mechanisms underlying DNA methylation, aging and
neoplastic transformation. In this aim, I proposed to carry out a comprehensive analysis

of novel methylated genes that I have identified using a combination of methylated CpG



island amplification coupled with CpG promoter microarray to ascertain if methylation

status can provide reliable information for the detection of prostate cancer.

Detection of Methylated CpG Island Using MCA-CpG promoter microarray

From my preliminary studies, I have used methylated CpG island amplification (MCA)
technique [14] coupled with CpG promoter microarray to identify several novel
methylated genes in the human prostate cancer line LNCaP. I identified more than 300
differentially hypermethylated loci of which approximately 50 were unique promoter
associated CpG islands. Similarly, I identified about 374 differentially hypomethylated
loci in the LNCaP cells. Interestingly, 349 of these hypomethylated probes mapped to
repetitive elements and only 25 loci were unique promoter associated CpG islands as

revealed by BLAST (www.ncbi.nlm.nih.gov) and BLAT (genome.ucsc.edu) searches.

Several of these genes have previously been reported [13]. Novel methylated genes of
particular interest in the current study included PAX9, RPRM, CDH11, SPARC, FOXN4,
TIMP3, and TCF3. These genes were chosen for initial studies based on either their
chromosomal localization, their regulatory function or whether they may be important in

prostate cancer etiology as shown in Table 2.

No. Gene Bidirectiona Locus Location Previously
name 1 reported
1. PAX9 No 14q13.3 36202075 Yes Table 2 shows a list of genes
36202382 identified as differentially
2. RPRM No 2q23.3 154042696 Yes methylated in prostate cancer
154044004 cell line; LNCaP.
3. CDHI1 No 16q22.1  63711958-  No
63715365
4. SPARC No 5q31.3 151046061-  Yes
151047060
5. FOXN4 No 12q24.1  108231010-  Yes
1 108232761
6. TIMP3 No 22q12.3 31527381 Yes
31528267
7. TCF3 No 19p13.3 1596918- No

1598213



In order to validate the MCA-microarray results, I investigated the methylation status of
10 genes differentially methylated (8 predicted hypermethylated and 2 predicted
unmethylated) in a panel of 21 cell lines. To accomplish this, high molecular weight
DNA was extracted from the cell lines and modified using sodium bisulfite treatment.
Bisulfite PCR primers were designed based on bisulfite/converted sequence from the
CpG ensuring that the bisulfite-PCR primers avoid CpG sites and that they are designed
as close to the transcription start site as possible. The bisulfite primers were then used in
a PCR reaction with the bisulfite treated genomic DNA from the cell lines. A two-step
nested PCR reaction was carried out using 2 sets of different PCR primers. This helps
improve the specificity and purity of the PCR products used in the pyrosequencing
reaction. One of the primers (reverse primer) in the 2" step PCR reaction was
biotinylated in order to create a single-stranded DNA template for the pyrosequencing
reaction. The PCR products were immobilized on streptavidin-sepharose beads
(Amersham), washed, denatured, and the biotinylated strands released into an annealing
buffer containing the sequencing primer. Pyrosequencing was performed using the PSQ
HS96 Gold SNP Reagents on a PSQ 96 HS machine (Biotage).

I have carried out the methylation analysis in a 21-cell line panel (Fig 1). All of the genes
investigated showed methylation in at least a set of cell lines from one cancer site. Eight
of the 10 analyzed genes showed hypermethylation in at least one of the three prostate
cancer cell lines. The PAX9 and CYP27B1 genes were unmethylated in prostate cancer
cell lines. Individual cell lines showed a range of methylation frequency. The RPRM,

SPARC, NKX2-5, RASSFIA genes showed hypermethylation in the prostate cancer cell

10



lines (I have previously characterized the methylation status of NKX2-5 and RASSFI1A
in prostate cancer cells and tissues; [15]). The TIMP3, RPRM and RASSF1A also
showed hypermethylation in the immortalized prostatic primary epithelial cells (pNT1A
cells). It is likely that the methylation observed in pNT1A cells could be derived from
repeated passages and selection during cell culture. The CDH11, FOXN4 and CYP27B1
genes did not display hypermethylation in the prostate cell lines. However, individual
prostate cancer cell lines showed varied methylation frequency as was observed in the

cancer cell lines from different tissue sites.
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Fig 1. The methylation status of 10 genes was investigated in a 21-cell line panel by pyrosequencing. Cell
lines include a tumorigenic urothelial epithelium SVHUC cell line and the primary prostatic epithelial cell
line, pNT1a, both immortalized by SV40 transfection. The scale refers to the degree of methylation as
measured by pyrosequencing.

DNA methylation analysis in prostate tissues
Having established differential methylation of these genes in the panel of 21-cell lines, I
next wanted to compare the level of methylation in normal and prostate cancer tissues. To

accomplish this, I obtained matched pairs of benign and prostate cancer tissue samples
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from patients who have undergone radical prostatectomy (25 samples). High molecular
weight genomic DNA was extracted from the tissue samples. Genomic DNA samples
were modified using sodium bisulfite treatment and modified DNA wused in
pyrosequencing analysis as described above. Results presented in Fig 2 demonstrate that
compared with the methylation data from normal prostate tissues, there is significantly
higher methylation in prostate cancer tissues for FOXN4, TIMP3, RPRM, SPARC and
CYP27BI1. On the other hand, CHD11 and PAX9 genes do not show a significant

difference in DNA methylation between the normal and matched prostate cancer tissues.
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Methylation and gene expression

To investigate if methylation leads to gene silencing, I performed expression analysis
using total RNA extracted from matched normal and prostate cancer tissue samples by
quantitative RT-PCR for 6 genes, CDH11, PAX9, TIMP3, SPARC, FOXN4 and RPRM
based on their potential function in prostate carcinogenesis as well as their frequency of

methylation in cell lines and prostate tissues (Fig 3). I observed a good correlation
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between methylation frequency and expression to indicate that methylation leads to gene

silencing.
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Task 3 and 4: The expression profile of differentially methylated genes and
evaluation of biological effect in cell culture (Months 25-30):

I have identified NKX2-5, a member of the homeodomain family of transcription
factors as a novel DNA methylated gene that shows increase in DNA methylation level as
a function of age in normal prostate tissues and also higher DNA methylation prevalence
in prostate tissues from AA in comparison to Cau men. Furthermore, NKX2-5
demonstrates a significantly higher DNA methylation level in prostate cancer tissues in
comparison with matched benign prostate tissue samples suggesting that DNA
methylation of NKX2-5 can be exploited as a potential biomarker for detecting prostate

cancer [15].
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Expression of NKX2-5 in Normal and Neoplastic Human Prostate Tissue

To gain insight into the cellular localization of NKX2-5 in human prostate tissues, I
assessed NKX2-5 expression in 25 pairs of matched benign and prostate cancer tissues
using immunohistochemistry. For both normal and prostate cancer tissues, I observed
variable NKX2-5 staining in the cytoplasm as well as the nucleus (Fig 4a). The
cytoplasmic staining was higher than the nuclear staining. Overall, I observed the
cytoplasmic staining to be statistically less in cancers than the normal control (p=0.034)
but not for nuclear staining (p=0.886). Because NKX2-5 appears to be localized in both
the nucleus and cytoplasm, I wanted to know whether it is regulated by hormones. I
therefore treated LNCaP cells with various ligands for 24 hr, isolated total RNA and
analyzed NKX2-5 expression by RT-PCR (Fig 4b). Results showed approximately 5 fold,
8 fold, 3 fold, and 3 fold increase in NKX2-5 expression in response to testosterone, 17[3-
estradiol, progesterone and dexamethasome respectively, suggesting that NKX2-5

expression can be regulated by multiple hormonal signals in prostate cancer cells.

M Low dose

High dose

Relative Expression

c T £2 Prog Dex

Drug treatment

A B
Fig 4. A- Localization of NKX2-5 expression in human prostate tissues using immunohistochemical tissue
microarrays. Expression of NKX2-5 in normal prostate (I & III) and prostate cancer (Il & IV) was
determined using immunohistochemical tissue microarrays as described in “Materials and Methods”.
Staining of cytoplasm and nucleus is detected in all tissues (original magnification, 100x). B- NKX2-5
expression is regulated by multiple hormones in LNCaP cells. LNCaP cells were either left untreated or
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treated with the indicated ligand for 24h. Cells were harvested, total RNA was prepared and NKX2-5
expression was determined by quantitative RT-PCR analysis using iCycler and expressed relative to
GAPDH to correct for variation in the amount of reverse-transcribed RNA. The data is a representative of
duplicate experiments. C= control (EtOH); DHT= S5a-dihydrotestosterone; T= testosterone; Prog=
progesterone; E2= 17-estradiol; Dex= dexamethasone.

To determine whether NKX2-5 is decreased in human prostate cancer, I measured the
expression of NKX2-5 in normal and neoplastic prostatic epithelium using quantitative
RT-PCR analysis with mRNA from a total of 40 pairs of matched normal and tumor
prostate tissue samples. I used B-actin as an endogenous mRNA control. The real-time
data is presented as the ratio of NKX2-5 X 10%/B-actin transcript for the samples analyzed
(Fig. 5). The expression of NKX2-5 in both normal and cancer tissues were variable,
presumably reflecting both random variability in tissue composition (i.e., epithelial
content) and variable expression per cell. However, NKX2-5 expression was
approximately 2 fold higher in the normal prostate tissues (5.778 + 1.005, SEM)
compared to prostate cancer (3.402 + 0.6293, SEM, p < 0.001). Examination of paired
normal versus cancer tissues revealed decreased NKX2-5 expression in 23 out of 38

cancer cases (60%) relative to matched normal tissues.

30+ Fig 5- NKX2-5 expression in normal prostate
s - and prostate cancer as determined by quantitative
] - RT-PCR. NKX2-5 expression in normal
2 204 prostatic peripheral zone (PZ) and cancer tissues
3 .. was assessed by quantitative RT-PCR using a
g - real-time thermal cycler (iCycler; Bio-Rad).
< NKX2-5 expression levels are displayed as a
z 104 2e® - ratio of NKX2-5 X 10° to B-actin transcripts. The
= -y : : ..:. - NKX2-5 and B-actin values were calculated from
i - ..:::. 5 > standard curves. The data are a representative of
ol ettty - duplicate experiments. The mean expression
v & level is indicated. The NKX2-5 expression value
c,és' from cancer tissues is significantly different from
Patient Samples the PZ tigsues; P< 0.05 (t test) for P-actin

normalization.
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Effect of gain-or-loss of NKX2-5 Expression in Human Prostate Cancer Cells

To determine the biological effect of NKX2-5 expression in human prostate cancer cells,
I adopted a gain-and-loss of functional approach. When prostate cancer cells were
transiently transfected with pCMV6- NKX2-5 (encoding the full length of NKX2-5
sequence) I observed approximately 37%, 36% and 38% inhibition of LNCaP, DU145
and PC-3 cell proliferation respectively, over a 3 day period when compared to cells
transfected with the vector only (Fig. 6a). Analysis of NKX2-5 expression in the same
cells by Western blotting showed increase in NKX2-5 expression in cells transfected with
the NKX2-5 expressing plasmid compared to the vector only transfection (Fig 6b). In
contrast, when I endogenously knock-down NKX2-5 expression by transfecting prostate
cancer cells with shRNA plasmids for human NKX2-5, T observed 89%, 50% and 60%
increase in LNCaP, DU145 and PC-3 cell proliferation after 24 hours of transfection in
comparison with cells transfected with scrambled oligonucleotide only (Fig. 6c¢). To
demonstrate a consecutive down-regulation of NKX2-5, Western blot analysis was
performed (Fig 6d). The results demonstrates that forced expression of NKX2-5 can
significantly inhibit prostate cancer cell proliferation whereas a modest decrease in
NKX2-5 protein can significantly increase prostate cancer cell proliferation clearly

suggesting that NKX2-5 plays a role in prostate cancer cell proliferation.
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Figure 6- Function of NKX2-5 in prostate cancer cell lines. A- LNCaP, DU145, and PC3 prostate cancer
cells were each transfected with NKX2-5 cDNA cloned into the mammalian expression vector pCMV6
(test) or the vector only (control). At the indicated times after transfection, cells were trypsinized and
counted using a Coulter counter. All determinations were performed in triplicate, and the SD is shown. B-
Protein extracts were collected from LNCaP, DU145, and PC3 cells 2 days post-transfection with vector
control transfection (C) or NKX2-5 transfections (T) and analyzed by Western blot with either anti-NKX2-
5 antibody or control anti-B-actin antibody. C- LNCaP, DU145, and PC3 prostate cancer cells were each
transfected with shRNA plasmid to NKX2-5 (test) or scrambled shRNA (control). After 48 hr post-
transfection, cells were trypsinized and counted using a Coulter counter and percentage cell proliferation in
test experiments expressed relative to control (set at 100%). D- Protein extracts were collected from
LNCaP, DU145, and PC3 cells 2 days post-transfection with scrambled shRNA control (C) or the NKX2-5

shRNA transfections (T) and analyzed by Western blot with either anti-NKX2-5 antibody or control anti-f3-
actin antibody.

NKX2-5 induces Gy/G cell cycle arrest and promotes apoptosis.

I further examined how NKX2-5 might affect cell cycle progression and cell
proliferation. Using transient transfection of prostate cancer cell lines with either the
NKX2-5 expression plasmid or an empty vector plasmid, I compared their cell cycle
distributions. The percentage of Go/G; phase cells in NKX2-5 transfected cells was
approximately 30% more than that in the empty vector only transfected cells, whereas
NKX2-5 transfections showed less S or Go/M phase cells than the control transfections
(Fig 7a; because I observed similar responses in all 3 prostate cancer cell lines, I am only
showing the response in DU145 cells). Next I determined whether NKX2-5 could affect
apoptosis in prostate cancer cell lines. Using Annexin V/PI apoptotic assay, I observed

about 3-fold increase apoptosis in prostate cancer cells transfected with the NKX2-5
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plasmid when comparison with the vector only transfection (Fig 7b). Collectively, these
findings indicate that NKX2-5 can cause cell cycle arrest and is a pro-apoptotic factor for

prostate cancer cell proliferation.
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Figure 7: Nkx2-5 induces G0/G1 cell cycle arrest and apoptosis. A. Histogram of FACS cell cycle
analysis of DU145 cells transfected with either scrambled shRNA (Ctrl) or shRNA to NKX2-5 (Test). Cells
were harvested at 24 and 48 hr post-transfection and stained with propidium iodide. Percentage of cells in
Gy/Gj, S and G,o/M phases are shown. B. Prostate cell lines PNT1A, DU145, PC3, and LNCaP transfected
with either vector only plasmid or NKX2-5 plasmid were harvested at the indicated time points and stained
with propidium iodide and apoptosis measured by Annexin-PE assay.
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NKX2-5 Regulates the Expression of p53, PTEN, Histone H1, and AR in Human
Prostate Cancer Cell Lines.

To investigate the involvement of NKX2-5 expression in prostate carcinogenesis, I
investigated the expression levels of several target genes that are important in prostate
cancer, in response to either gain-or-loss of NKX2-5 expression. Western blot analysis
demonstrates the increase expression of AR, p53, PTEN, and SODI1 proteins in all
prostate cell lines transfected with NKX2-5 plasmid in comparison with empty vector
(Fig 8a). I did not see any significant effect of increased NKX2-5 expression on GSTP1
protein level. However, I observed an increased expression of GSTPI mRNA transcript in
PNTla and DU145 cells and somewhat reduced expression in PC3 cells by RT-PCR
analysis (data not shown). In contrast, I observed reduced expression of AR, p53, PTEN,
SODI1 and a modest reduction of GSTPI expression in the prostate cells transfected with
NKX2-5 shRNA plasmid in comparison with scrambled oligonucleotide transfections
(Fig 8b). Taken together, the data indicate an important regulatory role for NKX2-5

expression in prostate cancer cells by targeting several regulatory proteins.
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Figure 8- The effect of NKX2-5 on downstream signals. A. The prostate cell lines PNT1A, LNCaP, PC3,
and DU145 were with either vector only plasmid (C) or NKX2-5 plasmid (T). B. The prostate cell lines
were either transfected with scrambled shRNA plasmid (C) or shRNA to NKX2-5 (T). Cells were
harvested 24 hr post-transfection and analyzed by Western blot with anti-NKX2-5, anti-GSTP1, anti-
SOD1, anti-AR, anti-p53, anti-PTEN antibodies or control anti-3-actin antibody.

Task 5: Correlate methylation and mutation (Months 27-30)

DNA methyltransferase 3b (DNMT3b) gene variants and African American versus
Caucasian prostate tissue samples.

The CpG dinucleotide marks are established and maintained by DNA methyltransferases
(DNMTs) which catalyze the transfer of methyl group from S-adenosyl-methionine to
cytocise bases in CpG dinucleotides. There are 4 active DNA methyltransfarases namely;
DNMTT1, 2, 3A and 3B. DNMT 3A and 3B carry out de novo DNA methylation changes
whereas DNMTT is considered to maintain the fidelity of DNA methylation. There are
reports to suggest that polymorphism in DNMT3b may be associated with an increase in
promoter methylation [16]. I therefore investigated several polymorphisms in DNMT3b
genes in prostate tissue samples from AA versus Cau men. Results are shown in Table 3.
Results indicate statistically significant polymorphic variants in DNMT3b in AA samples
in comparison to Cau samples; however this did not correlate with the higher prevalence
of DNA methylation changes observed in the AA samples. Therefore other mechanism

may underlie the differences in methylation prevalence observed for the 2 ethnic groups.
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Marker Allele Allele Allele AA Cau p-value
frequency frequency Samples Samples

AA) (Cau)

rs6058869

/T 64 72 0.988

T/ 0.5 0.46 31 30 0.498

C/C 0.5 0.54 31 40 0.509
rs6119954

A/G s7 36 0.0008

G/G 0.71 0.84 62 101 0.001

A/ 0.29 0.16 8 4 0.171
rs242908

/T 6 20 0.009

T/ 0.92 0.47 114 Se =0.00000001

C/C 0.08 0.53 7 65 =0.00000001
rs6087990