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Abstract
BACKGROUND—TNFRSF10C, is located on 8p21.3, one of the most frequently deleted loci in
the genome of prostate cancer (PCa). Hypermethylation of TNFRSF10C promoter CpG island (CGI)
had been reported in many tumors including PCa. However, the interplay between somatic deletion
and promoter hypermethylation of TNFRSF10C on PCa development has not been investigated.

METHODS—Methylation status of promoter CGI and deletion status of the TNFRSF10C locus was
investigated by bisulfite sequencing and Affymetrix SNP array, respectively in 59 pairs of PCa tumor
and matched normal samples with 3 PCa cell lines. TNFRSF10C gene expression changes in relation
to cancer-associated genetic/epigenetic changes in clinical specimens, and change of TNFRSF10C
expression before and after 5-aza-2’-deoxycytidine treatment in the PC3 PCa cell line were assessed
by real-time RT-PCR.

RESULTS—We found that TNFRSF10C promoter CGI was differentially methylated in 46 of 59
primary cancers (78.0%). Hemizygous deletion at TNFRSF10C was found in 44 of the 59 prostate
tumors (74.5%). Interestingly, in 94.9% of the tumors (56 out of 59), TNFRSF10C was either
hemizygously deleted or its promoter CGI hypermethylated. Deletion and/or methylation of the
TNFRSF10C gene was correlated with decreased mRNA expression of the gene in clinical specimens.
Demethylation of the TNFRSF10C promoter CGI was accompanied by transcriptional re-activation
of TNFRSF10C in the prostate cancer cell line PC3.

CONCLUSION—We found a notably high frequency of promoter CGI methylation and deletion
of TNFRSF10C in PCa tissues. Our results indicated that inactivation of TNFRSF10C by
chromosomal deletion and promoter methylation may play an important role in PCa development.
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INTRODUCTION
The tumorigenesis of prostate cancer (PCa) is a multi-step process involving various factors,
including dietary factors, lifestyle-related factors, androgen and the accumulation of genetic
and epigenetic alterations [1]. Because of its exceptionally high incidence in the U.S.,
discovering the molecular basis of PCa is a priority of our research. The short arm of
chromosome 8 was the most commonly deleted region in prostate cancer DNA [2]. Sun et al.
found seven cytogenetic bands (8p23.1-8p21.1) had a higher frequency of deletion. Chang and
Liu et al. further found two important consensus prostate cancer-susceptibility regions 8p21.3
(20.6–23.7 Mb) and 8p23.1 (9.8–11.2 Mb) by combined somatic deletion and germline linkage
analyses [3], indicating these two regions may contain candidate tumor suppressor genes
(TSGs) of PCa.

Generally, the functions of TSGs are disrupted by various genetic and epigenetic events that
result in complete or incomplete loss of suppressor function and contribute to carcinogenesis.
Genetic mutations including point mutation, deletions and translocation disrupt TSGs
functioning, whereas epigenetic changes like hypermethylation of CpG islands in promoter
can also inactivate TSGs. Recently, several studies have showed biallelic inactivation of TSGs
by different combinations of genetic and epigenetic changes in several cancers, such as biallelic
inactivation of VHL through loss of heterozygosity (LOH), somatic mutation, and promoter
methylation in cRCC [4], similar inactivation of DLC1 and LTF in nasopharyngeal carcinoma,
BRCA1 in breast cancer, and RIZ1 and VLDLR in gastric cancer [5–9]. Therefore simultaneous
examination of genetic and epigenetic alterations would increase the likelihood of detecting
genes that are important in PCa development and progression.

TNFRSF10C (tumor necrosis factor receptor superfamily, member 10c), one of several TRAIL
(TNF-related apoptosis inducing ligand-like) decoy receptors, is a
glycosylphosphatidylinositol (GPI)-linked membrane molecule that lacks a cytoplasmic
region. TNFRSF10C is located on 8p21.3 (23.01~23.03 Mb), which is within one of the two
important consensus prostate cancer-susceptibility regions at 8p [3], and is one of the most
frequently deleted loci in the genome of various cancers like colon [10], lung [11], prostate
[12], breast [13], bladder [14], and head-and-neck cancer [15]. Hypermethylation of
TNFRSF10C promoter CGI had been reported in neuroblastoma (21%) [16], primary breast
cancer (33%), primary lung cancer (16%), malignant mesothellomas (63%), prostate cancer
(50%) [17], ependymoma (50%) and choroid plexus papillomas (50%) [18]. Additionally, in
a recent study by Hornstein et al, a significantly reduced expression of TNFRSF10C in M0
stage was found in prostate carcinomas compared to benign prostate tissue, suggesting
TNFRSF10C as a new prostate cancer TSG [19].

In present study we examined the frequency of TNFRSF10C promoter hypermethylation in 59
pairs of prostate cancer and matched normal samples using bisulfite sequencing with a
subcloning method. The status of somatic copy number alteration at the TNFRSF10C locus
was analyzed for the same set of samples using our previous data. We then evaluated whether
there is correlation between TNFRSF10C promoter CGI hypermethylation and deletion with
clinicopathologic features such as Gleason score. We have also assessed TNFRSF10C gene
expression changes in relation to cancer-associated genetic/epigenetic changes in clinical
specimens, as well as change of TNFRSF10C expression before and after 5-aza-2’-
deoxycytidine treatment in the PC3 PCa cell line.
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MATERIALS AND METHODS
Study Subjects

All subjects in this study were prostate cancer patients undergoing radical prostatectomy for
treatment of clinically localized disease at the Johns Hopkins Hospital. We selected 59 subjects
from whom genomic DNA of sufficient amount (>5 g) and purity (>70% cancer cells for cancer
specimens, no detectable cancer cells for normal samples) could be obtained by
macrodissection of matched nonmalignant (hereafter referred to as “normal”) and cancer
containing areas of prostate tissue as determined by histological evaluation of H&E stained
frozen sections of snap-frozen radical prostatectomy specimens. Genomic DNA was isolated
from trimmed frozen tissues as described previously [20].

Bisulfite Modification
Genomic DNA from all prostate samples (250 ng) was subjected to sodium bisulfite
modification using EZ DNA methylation–Gold kit following the manufacturer’s protocol
(Zymo Research, Orange, CA). The manufacturer’s recommended alternative reaction
conditions were chosen for the modification reaction (98 °C for 10 min, 53 °C for 30 min,
followed by 8 cycles at 53 °C for 6 min and 37 °C for 30 min).

Bisulfite DNA Sequencing Analysis
Methylation status was analyzed by bisulfite sequencing. Bisulfite sequencing primers were
designed by Methyl Primer Express software (Applied Biosystems, Foster City, CA) to amplify
bisulfite modified DNA. The TNFRSF10C bisulfite sequencing primers (forward 5’-
GGAAAGAGTTAGTTTTTGTTYG -3’, reverse 5’-CTATCCCCAAAATTCCCT-3’) can
amplify a 307 base-pair (bp) product including 13 CpG dinucleotides. The PCR was performed
in a total volume of 12.5 µl containing 10× buffer, 0.1 mM dNTP, and 0.04 U HotStarTaq™
Polymerase (Qiagen, Valencia, CA), and 0.12µM of each primer. The PCR was carried out in
a thermocycler with the following conditions: one cycle of 95 °C for 15 minutes followed by
45 cycles of 94 °C for 30 seconds, 56 °C for 30 seconds, and 72 °C for 60 seconds, ending
with one cycle of 72 °C for 10 minutes. Amplified PCR products were separated by
electrophoresis of 1.5% agarose gels and visualized by ethidium bromide staining, then 0.5~1
µl PCR products were subcloned using the TOPO TA cloning kit (Invitrogen, Carlsbad, CA).
After transformation using Escherichia coli, we randomly selected 10–20 individual E. coli
colonies for each sample assessed. Plasmid DNA was directly amplified without bacterial
culture (Templiphi amplification kit; GE healthcare). 10 to 20 plasmids were then sequenced
using BigDye Terminator v1.1 Cycle Sequencing Kits (Applied Biosystems) with M13 reverse
primers. The sequence data were compared with the UCSC genome Ref sequence in order to
assess the methylation status of each CpG site.

Cell Culture and Drug Treatment
LNCaP, PC3, and DU145 were used. LNCaP and DU145 were maintained in RPMI-1640
supplemented with 5 % fetal bovine serum (FBS) (Invitorogen) and 1% penicillin/streptomycin
(Invitrogen), while PC3 was cultured in advanced DMEM with 1% Glatamax, 5 % FBS and
1% penicillin/streptomycin. All these cell lines were kept at 37°C and 5% CO2 in a humidified
incubator.

PC3 prostate cancer cells were treated with 5-aza-2’-deoxycytidine (Sigma-Aldrich Co, St.
Louis, MO) dissolved in dimethyl sulfoxide at a final concentration of 2 µM for four days. The
same volume of DMSO was added as a control. Cells were allowed to grow for 96h, with
changing of chemical-containing medium every 24h. Three independent experiments were
performed.
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Isolation of Genomic DNA and mRNA From Treated Cells
1 ml of Trizol reagent (Invitrogen) was added to a PBS washed cell culture dish. Following
the manufacturer’s protocol, RNA was isolated from the aqueous phase of a Trizol-Chloroform
mixture. Isolated RNA was treated with DNase I to remove any contaminated genomic DNA.
DNase-treated RNA was re-purified using a Micro-to-Midi total RNA purification system
(Invitrogen).

Genomic DNA of cultured cells was isolated from the inter-organic phase of a Trizol-
Chloroform mixture. 0.5 ml of Back Extraction Buffer (4 M guanidine thiocyanate, 50 mM
sodium citrate and 1 M Tris pH 8.0) was added to the inter-organic phase of a Trizol-
Chloroform mixture. After vigorously mixing by inversion, phase separation was performed
by centrifugation at 12000 × g for 30 min. DNA was precipitated from the upper aqueous phase
by adding isopropanol. Isolated DNA was further purified using Gentra Puregene reagent
(Qiagen) with proteinase K treatment, because protein contamination is one of the main sources
of false positive bisulfite sequencing [21]. We followed the manufacturer’s protocol.

Real-time Reverse-transcriptase (RT) PCR
Real-time RT-PCR was performed using both clinical specimens and cell lines. For clinical
specimens, samples were processed and total RNA isolated as described previously [22].
Briefly, 0.125% of the cDNA product from 500ng of total RNA was used in the iQ SYBR
Green Supermix assays (Bio-Rad, Hercules, CA). Recognizing the variable expression of most
of the commonly used control genes in clinical specimens, previously published expression
microarray data was analyzed and SF3A3 was identified and established as an ideal reference
gene for normalization due to its stable expression levels among various prostate specimens
including metastatic prostate cancer, primary prostate cancer, and normal prostate samples
[23]. Only primers pairs with validated amplification specificity were used. Primer pairs used
for TNFRSF10C: 5’-CACCAACGCTTCCAACAATGAACC-3’ (forward primer). 5’-
TCCGGAAGGTGCCTTCTTTACACT-3’ (reverse primer). Primer pairs used for SF3A3: 5’-
TACGAAAGGAGGAGCTCAATGCAA-3’ (forward primer), 5’-
AGATCTCATTTGGGTGCTTCCGGT-3’ (reverse primer). Following validation of equal
efficiencies of amplification for both target genes and control genes, the average threshold
cycle (Ct) numbers from the triplicates for each sample were used for comparative threshold
analysis as described [24].

For real-time RT-PCR in cell lines, 0.6 µg of mRNA was reverse transcribed into cDNA with
random hexamers using the ThermoScript RT-PCR system (Invitrogen) according to the
manufacturer’s protocol. A published TNFRSF10C primer was used [25], and GAPDH was
chosen as an endogenous housekeeping gene (RealTimePrimers.com, Elkins Park, PA). The
primer sequence information for TNFRSF10C and GAPDH were as follows: 5’-
CCCTAAAGTTCGTCGTCGTCAT-3’ (TNFRSF10C forward), 5’-
GGGCAGTGGTGGCAGAGTA-3’ (TNFRSF10C reverse); 5’-
GAGTCAACGGATTTGGTCGT-3’ (GAPDH forward), 5’-
TTGATTTTGGAGGGATCTCG-3’ (GAPDH reverse). Real-time quantitative PCR was
performed using the Applied Biosystems 7500 Real-Time PCR System with Power SYBR
Green PCR master mix (Applied Biosystems). The PCR was terminated at the exponential
phases: 50 cycles for TNFRSF10C and GAPDH, including 1 cycle of hot start at 95 °C for 10
minutes, followed by amplification at 95 °C for 15 seconds, 60 °C for 32 seconds, and 72 °C
for 30 seconds. Each reaction was performed in duplicate and negative controls were included
in each experiment. The gene expression was quantified as the yield of the TNFRSF10C relative
to that of GAPDH. Control sample (DMSO) was employed as a calibrator and the 2−(ΔΔCT)

formula was used as described [26].
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Statistical analysis
Differences in the frequency of DNA methylation at TNFRSF10C promoter CGI between
grades or deletion were tested using Fisher's exact test. Differences in TNFRSF10C gene
expression between groups of tissues with different TNFRSF10C status (tumors with one copy
of TNFRSF10C deleted and the other copy methylated, tumors with TNFRSF10C deletion but
not methylation, tumors with TNFRSF10C methylation but not deletion, and normal tissues
with intact TNFRSF10C) were tested by General Linear Model analysis. Differences in
TNFRSF10C gene expression between groups of tumors with different TNFRSF10C status
(tumors with one copy of TNFRSF10C deleted and the other copy methylated, tumors with
TNFRSF10C deletion but not methylation, tumors with TNFRSF10C methylation but not
deletion) compared to baseline (normal tissues with intact TNFRSF10C) were tested using
Dunnett's Multiple Comparison Test.

RESULTS
To explore the potential role of CpG island methylation in the transcriptional silencing of the
TNFRSF10C gene, we checked the methylation status in 59 pairs of DNA samples isolated
from fresh-frozen prostate cancer tissues and matched normal controls with bisulfite
sequencing, which is the gold standard for mapping methylation across CpG sites. After
subcloning of PCR product generated from bisulfite-treated DNA using a pCR4-TOPO vector,
sequencing of each selected clone provided the precise methylation status for 13 CpG sites in
and near the TNFRSF10C promoter CGI (as seen in Figure 1, 12 CpG sites within CGI and an
additional CpG site located outside the CGI). Among these 13 CpG sites, six of them were also
surveyed by another study [16]. Overall, 48 of the 59 primary prostate cancer samples (81.4%)
showed evidence of hypermethylation of the TNFRSF10C promoter CGI (Table 1).
Additionally, TNFRSF10C promoter CGI hypermethylation in two of the matched normal
prostate controls (2 we only detected.3%) (Table 1). The proportion of TNFRSF10C promoter
CGI hypermethylation in normal prostate tissue is consistent with two other studies [16,29].

We then evaluated whether TNFRSF10C promoter CGI hypermethylation was associated with
clinical/pathological features like Gleason score. As the data shown in table 2,
hypermethylation of the TNFRSF10C promoter CGI occurred equally frequently in both low-
grade (Gleason score ≤7) and high-grade tumors (Gleason score ≥8) (81.1% vs. 81.0%).

The deletion status of TNFRSF10C in 59 pairs of samples was reanalyzed using our previous
Affymetrix 100K and/or 500K SNP mapping array data [27,28]. We used the same criteria to
define copy number changes and found that among 59 prostate cancer samples, 44 (74.5%)
showed hemizygous deletion of the TNFRSF10C locus. No homozygous deletions of the
TNFRSF10C locus were detected. Similarly, no association between deletion and Gleason
scores (73.0% vs. 76.2% between Gleason score ≤7 and Gleason score ≥8) was observed.

To test whether biallelic inactivation, with one allele deleted and the other allele inactivated
by promoter CGI hypermethylation, occurred for TNFRSF10C, we compared the frequency of
TNFRSF10C promoter CGI methylation between TNFRSF10C deleted and non-deleted
groups. As shown in table 2, TNFRSF10C promoter CGI methylation was observed in 81.8%
of TNFRSF10C deleted tumors, compared to 80.0% in TNFRSF10C retained tumors. There
was no obvious trend in the frequency of promoter CGI hypermethylation among tumors with
TNFRSF10C deletion compared to tumors without TNFRSF10C deletion. Additionally, there
is no significant difference in biallelic inactivation frequency of TNFRSF10C between low
grade tumors and high grade tumors, although the total biallelic inactivation frequency is 61%
(data not shown). Interestingly, the great majority of the tumors examined (94.9%, 56 out of
59) harbor either a hemizygous deletion or promoter CGI hypermethylation of TNFRSF10C.
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The three tumors without TNFRSF10C hemizygous deletion and promoter CGI
hypermethylation are all low grade tumors.

We also analyzed TNFRSF10C promoter CGI methylation and deletion status in three prostate
cancer cell lines (LNCaP, PC3 and DU145) using bisulfite sequencing of multiple subclones
and by examination of previous Affymetrix 100K SNP array data. PC3 and LNCaP showed
dense methylation of the TNFRSF10C promoter CGI and DU145 showed more heterogeneity
in the TNFRSF10C promoter CGI methylation status, with low frequency of methylation in
each CpG site (Figure 2A and 2B). Among these three prostate cancer cell lines, hemizygous
deletion of the TNFRSF10C loci was only found in PC3 but not in the other two cell lines.

Transcriptional silencing of TNFRSF10C by promoter CGI hypermethylation has not been
reported in PCa. To evaluate the effect of promoter CGI hypermethylation on TNFRSF10C
expression, the PC3 prostate cancer cell line was treated with DNA methyltransferase inhibitor
5-aza-2’-deoxycytidine (decitabine). The methylation status of TNFRSF10C promoter CGI
was analyzed using bislufite sequencing of multiple subclones. Bisulfite sequencing analysis
of the TNFRSF10C promoter CGI in PC3 demonstrated that treatment of 5-aza-2’-
deoxycytidine resulted in demethylation in the TNFRSF10C promoter CGI (Figure 2C). Real-
time PCR results demonstrated that partial demethylation of TNFRSF10C promoter CGI was
accompanied by a 29.6 fold increase in the transcriptional expression of TNFRSF10C (SD =
1.06, Figure 2D). The data indicate that silencing of the TNFRSF10C gene was achieved
through promoter methylation in this prostate cancer cell line.

To determine whether TNFRSF10C promoter CGI methylation and deletion affects gene
expression, we performed real-time PCR to measure expression levels in a subset of tumor and
normal samples for which RNA samples are also available. In total, there are 18 tumor samples
(11 of them harboring both TNFRSF10C deletion and methylation, four of them harboring only
TNFRSF10C deletion but not TNFRSF10C methylation, and the rest of the three tumors with
TNFRSF10C methylation but not TNFRSF10C deletion). Differences in TNFRSF10C gene
expression among these four groups were statistically significant (p=0.00012, General Linear
Model test). There were also statistically significant differences between baseline group
(normal tissue) and the tumor group harboring both deletion and methylation (mean difference
in ΔCt for TNFRSF10C= 2.17, 95% CI= 1.21 to 3.13, p < 0.001), and between baseline group
(normal tissue) and the tumor group harboring only promoter methylation but not deletion
(mean difference in ΔCt for TNFRSF10C= 1.42, 95% CI= 0.023 to 2.82, p = 0.03) (Figure 3).

DISCUSSION
We report here that hypermethylation of the TNFRSF10C gene promoter is found in a high
proportion of primary sporadic prostate cancer. 48 of 59 tumors (81.4%) were found to harbor
TNFRSF10C promoter CGI hypermethylaltion, which is higher than the previously reported
frequencies in many other tumors including PCa (ranges from 16%~63%; 50% for PCa)
[16~18]. Additionally, the frequency of TNFRSF10C deletion found in this study (74.6%) is
also much higher than the average 8p21.3 deletion (34%) [2]. Even more interesting, a great
majority of the tumors examined (94.9%) harbor either a TNFRSF10C hemizygous deletion
or promoter CGI hypermethylation. Our study demonstrated a high prevalence of
TNFRSF10C hemizygous deletion or promoter CGI hypermethylation in sporadic PCa.

In addition to the high prevalence of TNFRSF10C hemizygous deletion or promoter CGI
hypermethylation observed in this study, our data also showed that both promoter
hypermethylation and deletion contribute to a decrease in TNFRSF10C gene expression in
prostate tumors, albeit tested in a small sample size. There was a dosage effect in term of
TNFRSF10C promoter hypermethylation or deletion on its gene expression. It was found that
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TNFRSF10C gene expression levels were highest in normal prostate tissues, followed by
tumors harboring either TNFRSF10C promoter hypermethylation or deletion, with the lowest
expression levels seen in tumors harboring both TNFRSF10C promoter hypermethylation and
deletion. Our results suggest that both TNFRSF10C promoter hypermethylation and deletion
contribute to TNFRSF10C gene silencing in prostate tumors. In addition, our in vitro
experiment also demonstrated that partial demethylation of TNFRSF10C promoter CGI after
treatment with the 5-aza-2’-deoxycytidine demethylation agent was accompanied by a 29.6
fold increase in transcriptional expression of TNFRSF10C in the PC3 cell line. The results
from examining clinical specimens and from in vitro cell line experiment suggested
hypermethylation of TNFRSF10C promoter CGI is causal in TNFRSF10C gene suppression.

Several studies have correlated that TNFRSF10C promoter CGI hypermethylation was
correlated with improved prognosis, while unmethylated TNFRSF10C promoter CGI predicted
a poorer disease-free survival rate [17,29]. However, we did not observe any correlation
between hypermethylation of TNFRSF10C promoter CGI, hemizygous deletion of
TNFRSF10C locus or biallelic inactivation of TNFRSF10C with Gleason grade (≤7 vs. ≥8).
This discrepancy could be due to the relatively small sample sizes of our study.

TNFRSF10C, the decoy receptor of TRAIL, lacks an intracellular death domain, and its
extracellular domain is known to compete with those of the death receptors TNFRSF10A and
TNFRSF10B for TNF-related apoptosis-inducing ligand (TRAIL) binding, resulting in the
inhibition of apoptosis induction [30]. The exact mechanism of down-regulation of
TNFRSF10C by methylation, deletion, or both in tumorigenesis is not clear. Currently, there
are two potential mechanisms proposed for TNFRSF10C in cancer initiation and development.
First, down-regulation of TNFRSF10C, therefore eliminating its anti-apoptosis effect, would
represent a protective response against tumor progression. This could explain the results of
improved prognosis in patients with hypermethylation of TNFRSF10C promoter CGI, and
poorer survival rate in patients without hypermethylation of TNFRSF10C promoter CGI [17,
29]. However, this proposed mechanism is inconsistent with our and others’ [17,19]
observations that down-regulation of TNFRSF10C is a very frequent event in tumors. The
second proposed mechanism suggests the potential pro-apoptosis role of TNFRSF10C in
tumors. In addition to its role in the induction of apoptosis, TRAIL receptors are also known
to activate the NF-κB pathway [31,32]. The NF-κB pathway is pro-apoptotic and has been
implicated in the pathogenesis of many human malignancies [33]. It is likely that TRAIL,
through TRAIL receptors, predominantly activates the NF-κB pathway instead of the apoptosis
pathway in cancer cells, as opposed to their functions in normal cells [17]. If this is the case,
the cancer cells gain advantage for proliferation and progression by inactivating
TNFRSF10C through deletion and epigenetic modification of the promoter CGI. This potential
mechanism is consistent with our and others’ [17,19] observations that down-regulation of
TNFRSF10C is a very frequent event in tumors.

CONCLUSIONS
In summary, our results indicate that promoter CGI methylation and deletion of
TNFRSF10C were commonly found in PCa tissues. Additionally, inactivation of
TNFRSF10C, indicated by the presence of chromosomal deletion and promoter CGI
methylation in the same tumor tissue, may play an important role in PCa. However, the exact
role of inactivation of TNFRSF10C in cancer pathogenesis and development is still unclear.
Further functional studies are warranted.
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Figure 1.
Schematic representation of TNFRSF10C promoter region. The TNFRSF10C transcription
start site is marked with a +1 and an arrow. Amplicon (−257 ~ +30) for sequencing and CpG
island (−130 ~ +413) are indicated by filled and stripped bars, respectively. Vertical lines in a
sequencing amplicon are indicated CpG sites.
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Figure 2.
Reduction of TNFRSF10C hypermethylation and reactivation of TNFRSF10C expression in
prostate cancer cells in vitro by treatment with a demethylating agent. A. Methylation status
of TNFRSF10C in 3 prostate cancer cell lines was analyzed by bisulfite sequencing. B. Bisulfite
sequencing of TNFRSF10C CGI in three prostate cancer cell lines PC3, DU145 and LNCaP.
Each row represents one bacterial clone with one circle symbolizing one CpG site. C. Bisulfite
sequencing of TNFRSF10C CGI after treatment with a demethylation agent (Aza-dC) or
DMSO (as a control). D. Analysis of TNFRSF10C mRNA expression by quantitative RT-PCR
after treatment with a demethylation agent.
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Figure 3.
Correlation of TNFRSF10C hypermethylation and deletion with TNFRSF10C gene expression
in prostate tumors and normal tissues. The y-axis indicates ΔCt of TNFRSF10C. The x-axis
indicates four groups of tissues in comparison: 1) normal tissues with no methylation and
deletion at TNFRSF10C, 2) tumors with TNFRSF10C promoter hypermethylation but not
deletion, 3) tumors with one copy of TNFRSF10C deleted but no promoter hypermethylation,
and 4) tumors with one copy of TNFRSF10C deleted and the other copy methylated.
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Table 1

Methylation and deletion status of TNFRSF10C in primary prostate cancer samples.

Sample ID Gleason score
TNFRSF10C
hemizygous

deletion

Methylation

Tumor Normal

G6-002 6 Yes U U

G6-003 6 No M U

G6-013 6 Yes M U

G6-015 6 Yes M U

G6-016 6 Yes M U

G6-017 6 No M U

G6-018 6 No M U

G6-019 6 Yes M U

G6-020 6 No U U

G7-002 7 Yes M U

G7-013 7 Yes M U

G7-015 7 Yes M U

G7-016 7 Yes U U

G7-017 7 Yes M U

G7-018 7 No M U

G7-019 7 Yes M M

G7-020 7 Yes M U

G7-021 7 Yes M U

G7-022 7 Yes M U

G7-023 7 Yes M U

G7-026 7 Yes U U

G7-028 7 Yes M U

G7-029 7 Yes M U

G7-030 7 Yes M U

G7-032 7 No U U

G7-033 7 Yes M U

G7-042 7 Yes M U

G7-048 7 No M U

G7-049 7 No M U

G7-050 7 Yes M U

G7-051 7 Yes M U

G7-052 7 Yes M U

G7-054 7 No M U

G7-055 7 No U U

G7-056 7 Yes M U

G7-057 7 Yes M U
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Sample ID Gleason score
TNFRSF10C
hemizygous

deletion

Methylation

Tumor Normal

G7-058 7 Yes U U

G8-002 8 Yes M U

G8-003 8 No M U

G8-004 8 Yes M U

G8-012 8 Yes M U

G8-013 8 Yes M U

G9-001 9 Yes M M

G9-002 9 No M U

G9-003 9 Yes M U

G9-004 9 Yes U U

G9-005 9 Yes M U

G9-007 9 No M U

G9-008 9 Yes M U

G9-009 9 Yes M U

G9-010 9 Yes M U

G9-011 9 Yes U U

G9-012 9 Yes M U

G9-013 9 Yes U U

G9-014 9 Yes U U

G9-015 9 Yes M U

G10-001 10 No M U

G10-002 10 No M U

GN-001 NI Yes M U

M: Methylated TNFRSF10C, U: Unmethylated TNFRSF10C, NI: No information
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Table 2

Clinical characteristics of prostate cancer samples with TNFRSF10C methylation and deletion.

TNFRSF10C
methylation

(%)
TNFRSF10C
deletion (%)

Gleason Score

≤7 ≥8 All

+ 30 (81) 17 (81) 48 (81)

− 7 (19) 4 (19) 11 (19)

+ 27 (73) 16 (76) 44 (75)

− 10 (27) 5 (24) 15 (25)

− − 3 (8) 0 (0) 3 (5)

+ − 7 (19) 5 (24) 12 (20)

− + 4 (11) 4 (19) 8 (14)

+ + 23 (62) 12 (57) 36 (61)
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