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Abstract: The formation of the urological cancers 1s a complicated process mcluding a large number of gene
modifications. There are two key mechanisms in this process, genetics and epigenetics. Genetics of the Urinary
system cancer mutation formation by means of DNA nucleotide sequences alteration; Epigenetics of urological
cancers the levels o f genes change through base modification without DNA nucleotide sequences
alteration.As the major member of epigenetic family, DNA methylation changes the normal expression of the
genes, playing an important role in the urological cancers genesis and development. DNA methylation
mcluding the hypermethylation of tumor suppressor genes and the hypomethylation of some tumor genes. We
reviewed recent advances in the research on DNA methylation in the urological cancers (Renal cell carcinoma,
Bladder cancer and Prostate cancer), summarized the methylation profile of the urological cancers related genes,
mcluding the hypermethylation of tumor suppressor genes and the hypomethylation of some tumor genes.
Intensive study on DNA methylation would provide a new opportunity for the early diagnosis, prognosis and
treatment of the urological cancers.

Key words:Epigenetics, DNA Methylation, hypermethylation, hypomethylation, renal cell carcinoma, bladder
cancer, prostate cancer

INTRODUCTION Table 1: Biomarkers in urological cancers
Tumor Kidney cancer Bladder cancer  Prostate cancer
. Hyperme GSTP1 XPC
Recent studies h.ave foun(.:l that almost all.huma.n MGMT GSTP GSTPL
tumors are made with genetically altered epigenetic P16 RASSF1A CDHI
abnormalities common cause and promote its evolution. RASSF1A CDHL APC
Epigenetic concept 1s proposed in 1942 by Waddington LIMES DAPK AR
pigenet ept 15 prop ¥ ngtorn. APC pls RASSIA
Epigenetic modifications that affect gene transcription CDH1 BCL2 cyclin D2
activity thereby affecting the phenotype, but do not DAPK hTERT
. . EDNRB
1nvolve. changes in the DNA sequence of the gene Hypomethylation CRIPI
expression and regulation, including changes in the DNA HPSE WNTSA
methylation status, histone modifications and chromatin CA9 LINE1 8100
LINE-1

remodeling and small mnterfering RNA molecules, which
DNA methylation is currently the most studied, most
clearly epigenetic manner. Epigenetic modifications in
tumor incidence, diagnosis and treatment are umportant. cancer is the most common, followed by kidney tumors,
Cause abnormal epigenetic gene expression by  Europe and the Umnited States the most common prostate
mistake. Cause metabolic disorders and diseases and even ~ cancer 1s relatively rare mn our country, but there are
cancer. Studies on DNA methylation is conducive to ~ obvious growth trend DNA hypermethylation in
further clarify urinary tumor formation and the tumorigenesis and urinary system also plays an
development of epigenetic mechanisms. Therefore, as the ~ important role i the development, DNA methylation
urclogical cancers "second strike" an important — abnormalities can affect chromatin structure and
complement to the classic hypothesis, DNA methylation  oncogenes and tumor suppressor genes involved in
research in recent years has become one of the hot tumor formation (Zhu and Yao, 2009). Thus, DNA

bladder, urethra cancer and prostate cancer. Bladder

(Jones and Laird, 1999). methylation and urological cancers research in recent
Urological cancers are occurred in any part of the  years become a hot spot. The DNA Methylation-based
urological cancers, meluding kidney, renal pelvis, ureter, Biomarkers in Urological Cancers are shown in Table 1.
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KIDNEY CANCER GENE METHYLATION

Renal cell carcinoma 1s the most common urelogical
malignancy of the urological cancers incidence rate in the
second place, accounting for systemic cancer 2 to 3%.
Kidney cancer and the formation of a multi-Genetically
meodified complex process in which both genetic and
epigenetic mechamsms play an important role. While the
latter to DNA methylation most detailed study. Many
studies have confirmed the occurrence of kidney cancer,
development and aberrant DNA methylation-related.

Kidney cancer gene hypermethylation: Numerous studies
show that the formation and occurrence of kidney cancer
and abnormal DNA methylation has a close relationship,
kidney cancer, mcluding DNA hypermethylation gene
promoter region methylation and certain oncogenes
hypomethylation. The former refers to the unmethylated
gene promoter CpG islands are methylated causing many
mactivation of tumor suppressor gene silencing; latter
refers not normally expressed gene methylation
demethylation. Both of these two can make a normal
genome methylation status 13 destroyed, then there
abnormal gene expression, leading to uncontrolled cell
proliferation, promote tumor development and
progression (Jones and Baylin, 2002). RCC common
prone DNA hypermethylation of genes mainly mclude
the following: (1) DNA repair gene: EHssel Dulaimi
(Ellinger et al, 2011) and other cases of renal cell
carcinoma in 100 patients found that 12% of patients with
GSTP1 (glutathione sulfur transferase P1) the presence
of high methylation, Lamg et al (2010) found that
cancer patients MGMT (6-methylguanine DNA
methyltransferase) and P16 (cyclin-dependent kinase
inhibitor CDKIs family members) were the presence of
high methylation, while the control group was not found
methylated. (2) Tumor suppressor gene, De Martino et al.
(2012) found that 45.9% of renal cell carcinoma patients
and 7% of benign tumor suppressor gene RASSF1A
(Ras association domam family 1 gene) exist
hypermethylated RASSFIA and that is expected to
become the diagnosis of renal cell cancer biomarkers;
correlation detected papillary renal cell carcinoma TIMP3
(human matrix metalloproteinase inhibitor), APC
(adenomatous colon polyps cancer inhibitor) showed
high methylation status (Ellinger et al., 2011). (3) cell
adhesion and migration of genes, the researchers found
that papillary renal cell carcinoma CDHI1 (E-cadherin,
cadherin E) showed high methylation status, also found
closely associated with pathological stage (Ellinger et al.,
2011). (4) cell cycle and apoptosis-related genes,
Morris et al. (2003) found that renal cell carcinoma

DAPK  (death-associated protein kinase) showed
hypermethylation. (5) signal transduction genes,
Pflug et al. (2007) found that endothelin receptor gene
EDNRB (endothelin B receptor gene) exist
hypermethylation (RCC 32/48, renal cancer cell lines 4/6),
while in surgery and autopsies were not found in normal

kidney tissue EDNRB methylation.

Kidney cancer gene hypomethylation: Genomic DNA
hypomethylation and genomic instability associated with
an increased rate, CpG Island nucleotide hypomethylation
15 a human tumor epigenetic changes. Recent studies
show that genomic DNA hypomethylation associated
with the development of renal cell carcinoma. Garnick
(1997) found that renal cell carcinoma IL8 (interleukin-8)
hypomethylation high degree than normal tissue, the
study also found that the level of DNA hypomethylation
and clinical pathological state no correlation. Another
study found that CA9 (carbomic anhydrase 9)
hypomethylation may be mvolved in the process of renal
cell carcinoma (Cho et al., 2001).

BLADDER CANCER GENE METHYLATION

Bladder cancer is the most common malighancy
urinary system, is one cause of death in patients with
urinary tract cancer, the second largest tumors (Jemal ez
al., 2011). Bladder cancer incidence is generally
considered to be a polygenic, multifactorial, multi-step
synergy. Many studies have confirmed abnormal DNA
methylation and bladder cancer
development.

occurrence  and

Bladder cancer gene hypermethylation: Current research
indicates that many of bladder cancer were unusually high
prevalence of DNA methylation status, this type of gene
hypermethylation was no significant difference, the study
also found that levels of DNA methylation may be
associated with malignant tumors (Dudziec et al.,, 2011).
Common bladder cancer -prone DNA hypermethylation
of genes include the following: (1) DNA repair gene:
Yang et al (2010) have found XPC (xeroderma
pigmentosum disease gene C) in bladder cancer tissues
hypermethylation extent than normal mucosa lgh, XPC
gene defects and high-level bladder cancer, also found
that patients with bladder cancer survival rate compared
with XPC defects no defects were low. (Hauser et al.,
2013) and so on 227 patients (non-muscle invasive
bladder cancer, N = 75; muscle invasive bladder cancer,
N = 20; transurethral resection of bladder tumor (TURBT)
without bladder cancer, N = 48; benign lesions, N = 31;
healthy mdividuals, N = 53) i serum-related gene
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methylation assay and found that patients with bladder
cancer GSTPI (glutathione S-transferase P1) and other
genes are different degrees of methylation. (2) tumor
suppressor gene, other related studies (Gao et al,, 2012)
for meta-analysis to bladder cancer tumor suppressor

gene RASSF1A hypermethylation and bladder cancer

staging and grading of the relationship, a total of 10
eligible studies involving 543 cases and 217 controls
pooled analysis. Fixed effects model, RASSFIA
gene methylation or values (in bladder cancer
patients compared with normal controls) was 8.40
(95% CI = 4.96-14.23); in the random effects model, tumor
stage and grade or values (RASSFLA gene methylation in
patients with and patients without methylation compared)
0 0.75 (95% CI = 0.28-1.99) and 0.39 (95% CI = 0.14-1.09).
The results show that, RASSFIA gene methylation
appears to be an independent bladder cancer harbinger
factor. (3) cell adhesion and migration genes, through the
98 patients with bladder cancer were detected CDH]1 gene
methylation, the study found 35 positive patients
compared with 63 negative patients survival swvival rate
(p = 0.003), proposed CDHI isogenic high methylation
and low survival rate of patients with bladder cancer
and are noted verify methylation of these genes in
bladder cancer progression, diagnosis and swvival
relations will contribute to the clinical decision-making
and individual therapy (Kandimalla et af, 201 3; Maruyama
et al., 2001). (4) cell cycle and apoptosis-related genes,
Tablonowski et al. (2011) showed that 42 cancer patients
in both the degree of methylation were: DAPK 27/42
(64.3%) and P1617/42 (40.5%), of which 12 patients were
detected in both the promoter methylation in the control
group, no a glycosylation. The study also found that
low levels of bladder cancer were more frequently
methylated DAPK and pointed out the blood of both
methylation detection of bladder cancer patients may
provide an effective means of early diagnosis. By
methylation-specific real-time quantitative polymerase
chain reaction, for 108 non- muscle invasive bladder
cancer tissues, corresponding normal mucosa and urine
samples BCL2 (apoptosis-related regulatory genes),
hTERT (human telomerase reverse transcriptase) for
methylation detection, while the 105 normal centrol
patients accordingly and the results show Bcl2 and
hTERT gene methylation levels with tumor grade and
stage was positively correlated with patient age was a
significant positive correlation (respectively p = 0.004
and p = 0.027) (Vine1 et al., 2011).

Bladder cancer gene hypomethylation: Prevalence of the
entire genome of tumor cells hypomethylation, before the
tumor 1s not malignant methylation changes have

occurred and by the metabolism may be released. In some
precancerous n  DNA  hypomethylation
widespread, such as bladder cancer methylation also
occur 1n the early stages of cancer. Research also found
that hypomethylation of DNA exists in bladder cancer and
loci CpG of non-CpG island and CpG islands and in
urothelial cell carcinoma by a higher level by the low
level of DNA hypomethylation state more significant
(Wolff et al., 2010). Using MSP analysis revealed that
59.26% (16/27) of bladder cancer HPSE (heparanase) gene
hypomethylation changes occurred, while in normal
bladder tissue hypomethylation proportion was only
20.00% (3/15), the difference was statistically significant
(p <0.05), inferred HPSE gene promoter hypomethylation
can lead to over-expression of HPSE, resulting in the
occurrence of bladder cancer and play a role in the
development process. Wilhelm ez al. (2010) found that
bladder LINEl hypomethylation and susceptibility to
bladder cancer, bladder cancer can be used as diagnostic
and therapeutic potential biomarkers.

lesions

PROSTATE CANCER GENE METHYLATION

DNA methylation has much biological sigmificance,
the normal methylation can maintain the body's normal
function and hypermethylation easily lead to disease and
evenn cancer. Prostate cancer related gene DNA
methylation alse melude: tumor suppressor gene
hypermethylation and hypomethylation of genomic
breadth.

Prostate cancer gene hypermethylation: Recent studies
have found that many of the genes in prostate cancer at
high CpG island methylation status and this led to
hypermethylation promoter gene silencing and
inactivation and the relevant silent prostate cancer genes
are involved in DNA damage repair, tumor cell
invasion/metastasis, cell cycle regulation and other
Common prostate cancer -prone DNA
methylation of genes mainly include the following: (1)
DNA damage and repair related genes, GSTP1 is
the most common prostate cancer gene hypermethylation
1n prostatic mtraepithelial neoplasia were also seen, but
rare 1n benign prostatic disease (Ellinger et al, 2011);
Yoon et al. (2012) through pyrosequencing tissue in 100
patients (55 cases and 45 cases of prostate cancer, benign
prostatic hyperplasia) in GSTP1 methylation detection and
its methyl level and pathological parameters were
analyzed and found GSTP1 methylation levels in prostate
cancer samples was significantly higher than that BPH
samples (56.7+32.7% higher than 1.64+2.2%, p «<0.001),
GSTP1 methylation and cancer of the prostate and

Processes.
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PSA the level, but the methylation levels with age,
Gleason score and pathological stage no correlation. (2)
tumor cell invasion / metastasis associated genes, CDH]1
(E-candherins, E -cadherin), a role in cell - cell adhesion
molecules, the calcium ion binding site, the maintenance
of calcium ions through the epithelial cells complete the
form and structire play an inportant role. Related
research through pyrosequencing of prostate cancer and
benign prostatic hyperplasia tissue paraffin specimens
such quantitative detection CDHI gene promoter
methylation status and found that prostate cancer and
bemgn prostatic hyperplasia compared CDH1 gene
hypermethylation was 32 % (8/25) and proposed other
CDHI gene can be used as an early diagnosis of prostate
cancer molecular markers. (3) Tumor suppressor factor,
106 cases of bemign prostatic hyperplasia and 112 cases
of prostate cancer patients APC methylation detection
and APC methylation levels and clinicopathological
parameters of the relationship between discussed, APC
methylation levels in prostate cancer specimens were
significantly higher than BPH specimens (33.3£20.7% over
1.34£1.8%, p<0.001). APC methylation level was positively
correlated with Gleason score (trend p = 0.016), but with
PSA levels or no asseciation between mstallments, the
findings show that, APC methylation associated with
prostate cancer and invasive (Yoon et al., 2013). (4)
Hormone responsive genes, the study found in
androgen -dependent prostate cancer, AR gene deletion
and promoter hypermethylation, whereas the expression
of AR loss can lead to androgen-independent prostate
cancer, the normal AR gene was transfected into
androgen- independent prostate cancer cells can restore
their hormone-dependent, anti-androgen therapy to regain
sensitivity. (5) Signal transduction genes, RASSF 1 as Ras
effector protein kinase MTS1 combined with proapoptotic
promote apoptosis CyclinD1 can inhibit the accumulation
of the cell cycle arrest at the G1/S phase, now that the
gene promoter promoter methylation causes inactivation
of its expression, the related study found that the
presence of prostate cancer RASSF 1 hypermethylation,
also found its methylation frequency in invasive low
-grade malignant tumors is high and prostate cancer
mfiltration (Park, 2010, Kawamoto et al., 2007). (6) Cell
cycle-related genes, Henrique et al (2006) found that
cyclin D2 promoter hypermethylation: Prostate cancer
patients 117/118, high-grade intraepithelial neoplasia
38/38, berugn prostatic hyperplasia 24/30, normal prostate
tissue 11/11 and prostate cancer cell lines 4/4, the
methylation levels in prostate cancer carcinoma highest
prostate cancer tissue corresponding to the lowest level
of mRNA expression and found that the methylation
status and tumor stage and Gleason score correlation

(respectively R = 0.29, p = 0.0014; R =0.32, p = 0.0005,),
proposed cyclin D2 promoter hypermethylation and tumor
InVasiveness.

Prostate cancer gene hypomethylation: Genome
hypomethylation cancer is one of the characteristics,
including oncogenes, repeat sequences and metastasis
lower degree of methylation of genes. DNA
hypomethylation also associated with prostate cancer
progression, Wang et al. (2007) found that CRIP 1,
WNTS5A and S100P genes m the prostate apparent
hypomethylation, whereas in normal prostate tissue was
not found. Florl et al. (2004) found that 49 percent of
prostate cancer appears LINE-1 hypomethylation in non-
cancer samples found no significant hypomethylation
phenomenon.

DNA METHYLATION AND THE DIAGNOSIS
OF UROLOGICAL CANCERS

Urological formation by genetic and
epigenetic modifications impact and methylation is the
most thorough study epigenetic mechanisms. Changes
the level of DNA methylation oceurs early in the course
of tumor in the winary system and its technology is based
on PCR detection method based on quite sensitive, it is an
1deal biomarker.

cancers

DNA methylation and the diagnosis of renal cell
carcinoma: Currently, the “kidney triad” (hematuria, flank
pair, abdominal mass) clinical occurrence rate has been
less than 15% of patients with these symptoms are often
diagnosed with advanced (Jones and Laird, 1999). The
major climcal diagnostic tools melude urmary cytology,
imaging and fine needle aspiration biopsy, however, low
sensitivity of urine cytology, imaging studies can not
accurately find some early small size kidney cancer, fine
needle aspiration biopsy is a species are invasive,
patients will bring pain and psychological burden, so
looking for a quick, easy and non-invasive method for
early diagnosis becomes particularly critical.

Organ -related tumor involving body fluids (such as
urine) can detect abnormal methylation as specimens,
which will give the tumor molecular detection bring great
convenience, Battagli et al. (2003) collected 50 cases of
kidney cancer patients preoperative winary fluid, while
collecing the surgical specimens examined VHL,
pl6/CDKN2a, pl4ARF, APC, RASSF1 A and Timp-3, etc.
6 methylation status of tumor suppressor genes, tumor
samples detected 100% of the patients six genes abnormal
methylation of genes, comresponding to 88% of urine
samples of patients detected six genes in an aberrant
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methylation of the control group of normal kidney tissue,
urine sediment samples of six genes not found a
glycosylation changes related through urne detecting
methylation of tumor suppressor genes will contribute to
the early diagnosis of renal cell carcinoma.

While serum tumor suppressor genes by methylation
detected as early diagnosis of renal cell help. Some
researchers on 33 patients with renal cell carcinoma and
cancerous tissue tumor suppressor gene (DKK3, WIF1,
SFRPI1, SFRP2 etc.) methylation assay and found that
serum and tumor tissues were detected methylation ratio
72.7%, while the control group was not detected
methylation of the comresponding gene, the study also
found that the frequency of methylation and tumor grade
and stage were positively correlated (level, p<0.01;
mstallments, p<0.003; M, p<0.02), raised serum
hypermethylation of these tumor suppressor genes
will contribute to the early detection of renal cell
carcinoma, progression and prognosis (Urakami et al,
2006). Onay et af. (2009) on 21 patients with renal cell
(normal tissue, precancerous tissue malignant tissue) in
the seven kinds of tumor suppressor gene methylation
status of testing and found that hypermethylation of
tumor suppressor genes rate: RASSF1A (76%), pl6 (80%),
ECAD (42%), TIMP3 (33%) and MGMT (33%); while APC
(14%0) and RARbetaZ (19%) showed low methylation rate
15 and that these gene methylation profiling will help to
determine the early kidney. Through the above-mentioned
studies indicate that patients with tissue, blood and urine
gene promoter methylation joint detection, early diagnosis
of kidney cancer will help.

DNA methylation and the diagnosis of bladder cancer:
Bladder cancer laboratory examinations are cystoscopy
and urine cytology. Cystoscopy invasion, is easy to bring
patients the pain and psychological burden. Urine
cytology, is although high specificity but poor sensitivity.
Different organizations have different patterns of DNA
methylation, which for the early diagnosis of cancer
provides a certain basis, DNA methylation detection of
bladder cancer with conventional inspection methods,
compared with a high-throughput, high sensitivity, can
earlier detect tiny tumors and even precancerous lesions.
Application of RT-MSP detect bladder cancer cells in
urine and NID2 TWIST] methylation status of both
genes, the results showed that the sensitivity and
specificity of more than 90%, this method smmply
collecting patient urine for noninvasive detection
methods, as an ideal detection method (Renard et al.,
2010). Scher et al. (2012) using nested methylation-
specific polymerase chain reaction m the urine of bladder
cancer patients BCL2, CDKN2A and NID2 methylation

testing, results show that this detection method to
distinguish  between bladder other
gemtourological cancers sensitivity 80.9%, specificity
86.4% and that this approach will help to pass the urine of
bladder cancer patients to predict and monitor the
disease.

Partial gene promoter methylation status and
prognosis and survival of cancer patients, (Lin et af.,
2013) and so on through MS-PCR (methylation-specific
polymerase chain reaction) on 135 patients with bladder
cancer tumors and 34 normal controls patient
orgamzations PCDHE for methylation detection, while
PCDIHS methylation status and demographic, clinical,
pathological parameters and prognosis
analysis showed that patients with carcinoma of bladder
cancer methylation rate 76 / 135 (56.3%), was not found in
patients with normal bladder carcinoma PCDHSE
methylation status with advanced (T2-T4),
high-grade tumors (G3), tumor diameter larger {(greater
than 3 c¢m) and non-papillary morphelogy significantly
related and with a shorter survival time of patients
showed that PCDHE methylation and bladder cancer
malignant behavior and poor prognosis. In tumor tissue
promoter methylation status determination can help
identify which patients need aggressive interventions to
improve patient outcomes.

cancer and

correlation

cancer

DNA methylation and the diagnosis of prostate cancer:
Currently biomarker for prostate cancer detection is
mainly PSA (prostate specific antigen), but PSA has two
shortcomings, one nspection results have high false
positive, the second 1s not appropriate for cancer risk
assessment. To find a new diagnosis of prostate cancer
and to assess their risk screening method, we must
identify new biomarkers, while clearly its nature. Tumor
suppressor gene promoter DNA hypermethylation 13 a
common tumor development early  epigenetic
phenomenon, which can cause the associated gene
silencing.

GSTP1 (glutathione S-transferase P1,) gene 1s the
most common prostate cancer gene hypermethylation in
the early precancerous prostatic
intraepithelial neoplasia were also seen, but rare in bemgn
prostatic disease (Ellinger et al., 2008). Woodson et al.
(2008) on 100 patients with prostate biopsy studies,
through prostate massage wine samples collected after
the detection level of GSTP1 hypermethylation, found that
urine testing i GSTP1 hypermethylation of prostate
cancer with a sensitivity of 75% and a specificity of 98%.
Biopsy specimens have GSTP1 hypermethylation of
prostate cancer with a sensitivity of 91% and a specificity
of 88%. Therefore, GSTP1 early detection 1s expected to

lesions such as
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be the best marker for prostate cancer. Studies have
shown that gene promoter methylation status associated
with tumor progression and with the tumor stage and
metastasis and increased. Study found CD44 gene
methylation status and progress of prostate cancer
staging correlation between  statistically significant
(p = 0.0438), CD44 high frequency of methylation at
different stages of prostate different frequencies, the B
period is 37.5%, C phase 66.7%, D of 80% (Kito et al.,
2001). Therefore, the CD44 promoter methylation status
monitoring helps to analyze and judge the progress of
prostate cancer.

Moreover, given the complexity of the biclogical
characteristics of the tumor alone, the determination of a
particular marker 1s difficult to make a defimtive diagnosis
can be combined detection of a variety of tumor markers
to improve diagnostic accuracy. Hoque et al. (2005) on
9 gene hypermethylation status tested and found four
genes (GSTP1, ARF, pl6 and MGMT) jomnt diagnosis of
prostate cancer with a sensitivity of 87% and a specificity
of 100%, while the GSTP1 alone detection sensitivity of
48% and a specificity of 100%.

DNA METHYLATION AND THE TREATMENT
OF UROLOGICAL CANCERS

DNA methylation 1s an important epigenetic
meodification, but 1t 1s reversible, so the tumor or
precancerous lesions treated by demethylation of gene
expression can be restored, so as to achieve the purpose
of prevention and treatment of cancer. From normal
human cell gene CpG 1sland methylation control, so does
not affect the inhibition of DNA methylation in gene
expression 1n normal cells. Caused by abnormal
methylation of genes inactivated methylation inhibitors
are very sensitive, easily re-activated for the
demethylating state, so as winary tract tumors
demethylation therapy provides a theoretical basis.

DNA methylaton and the treatment of renal cell
carcinoma

Current methods for the treatment of kidney cancer
swrgery, it is not sensitive to chemotherapy, hormonal
therapy and no defimite effect on the lkdney.
Immunotherapy and more wused in patients with
advanced kidney cancer, the efficacy is limited, the
reaction rate is only 10 to 15% (Walsh et al., 2003,
Amato, 2000). With 5-aza-deoxycytidine (5-Aza-CdR),
represented by the class of nucleoside methyl
transferase inhibitor, has been widely used in reversing
hypermethylation of tumor cells, the re-expression of
genes inactivated, so as to achieve the effect of killing
tumor cells. In recent years, 5-aza- deoxycytidine has also

been applied to the treatment of kidney cancer. The
results (Kagara et al., 2008) showed that people with
untreated renal cancer cell lines, compared with 5 a
AzA-CdR treatment, with tumor suppressor function
carboxyl terminal hydrolase 1 (ubiquitncarboxy-
teinalhydroase 1.1, UCHLI) expression was increased
by 3.41 times, addition,5-AZA-CdR also increase the
effects of other anticancer treatments.

DNA methylation and the treatment of bladder cancer:
The clinical treatment of bladder cancer mainly surgical
treatment, with drug intravesical therapy, thermotherapy,
photedynamic therapy, but various treatments have some
side effects and recurrence rates, such as the common
tumor recurrence, cancer cells transfer and chemical
cystitis. Treatment of bladder cancer 18 more complex, how
to choose the best treatment options for clinicians must
consider. In recent years, with the right DNA
methyltransferase activity and DNA methylation status
changed to explore the deepening of the prevention and
treatment of bladder cancer 1s expected to provide a new
strategy.  Cytosine nuclecside  analogues:  4-aza
deoxyceytidine (5-Aza-CdR) can be used as an inhibitor of
DNA methylation in DNA replication process can be
combined to form covalent complexes DNMT, inhubit the
enzyme methyltransferase activity, to demethylation
restore multiple inactivation due to methylation of tumor
suppressor gene activity (Wolff et al., 2010). Zhang et al.
(2013) through methylation specific PCR detection of
bladder cancer cell line T24 in Cyclin D1, VEGF-C
high-methylated, treated with different concentrations
of 5-Aza-CdR T24 cells were treated and then by PCR and
western blotting detection of mRNA and protein
expression levels were increased in research showed
through a 5-aza- deoxyeytidine intubit DNA methylation
in gene expression can be restored, which for the
treatment of bladder cancer provide new ideas. Other
studies (Christoph et al, 2006) on bladder cancer cell
lines display, DNMT  inhibitors can reactivate
APAF-1, DAPK-1 was hypermethylated gene silencing.
5-aza-deoxycytidine can effectively remove cells DNA
CpG island methylation, bladder cancer treatment
provides a new approach.

DNA methylation and treatment of prostate cancer:
Prostate cancer (PCa) treatment methods include surgery,
chemotherapy, radiation therapy and endocrine therapy.
Radical prostatectomy 1s mainly used 1 the treatment of
early-stage prostate cancer patients, while a pelvic lymph
node metastasis, we should not take radical surgery.
Deprivation therapy is often used testicular resection, not
all cancer cells apoptosis, there are androgen-independent
cells survive, so only temporarily alleviate castration,
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about 10-20 % of patients swvive five years. This method
is also easy to bring patients psychological burden
Garnick (1997). Chemotherapy for prostate cancer has
destroyed killing effect, but the effect 1s limited, but also
damage normal cells, causing side effects. Endocrine
therapy is mainly to reduce the concentration of
androgery, but this method 1s likely to cause up-regulation
of androgen receptor, resulting in prostate cancer
recurrence and progression to androgen-independent
prostate cancer, to the subsequent treatment of difficult.
As CpG 1sland methylation causes transcriptional
mactivation of tumor suppressor genes i1s a reversible
process, so by demethylating drugs can reverse the
process and function
suppressor genes. Hagelgans et al (2013) through a
5-aza- deoxycytidine on DU-145 cells demethylation
treatment and found that it increased DU-145 cells
PAT-1  (plasminogen  activator  inhibitor-1)  of
transcriptional level and the restoration of PAI-1
expression induced by cytokines. Aza -related research on
hormone-independent PCa cell lines DUJI45 (AR gene
expression was negative) for processing and found that
these cells resumed androgen sensitivity (Perry et al.,
2006). Aza also found that other drugs may enhance the
anti-tumor effect. (Fang et al., 2004) found through
research, Aza alone does not make DUI145 apoptosis, but
in combmation with cisplatin may act synergistically,

restore  the of tumor

resulting m a large number of apoptotic cells. Therefore
demethylation drugs in prostate cancer treatment have
broad application prospects.

CONCLUSION

These data show that a large number of studies, DNA
methylation is a tumor of the urinary system is a common
feature. DNA methylation often occurs early in the
urological cancers, tumor tissue through the patient,
serum and wine samples in the methylation status of
specific genes may be useful for screening for the early
diagnosis of urinary tract tumors. Currently available for
DNA methylation analysis and diagnosis of urological
cancers have value target is still very small. However, the
level of analysis of genome-wide DNA methylation status
of the technology to mmprove will effectively promote
DNA methylation biomarker discovery (Esteller, 2007).

DNA  methylation is a reversible process, the
application of DNA methylation inlubitors can
make some 1mportant gene expression restored
demethylation. Currently, these drugs in 5-azacytidine and
5-aza-2-deoxycytidine have been applied to clinical trials
as a supplement conventional chemotherapy for the
treatment of childhood leukemia and other tumors

(Whitman et al., 2005). Similarly, the clinical treatment has
been applied Aza leukemia, myelodysplastic syndrome
and prostate cancer reported such epigenetic drug use
treatment of tumors of the winary system has broad
application prospects (Ruter et al., 2004).

As human epigenome program (Human Epigenome
Project, HEP) start, closely associated with tumor
epigenetic research has entered a new stage. DNA
methylation as the main contents of HEP is currently a hot
topic, with the DNA methylation detection technology
and research to unprove the continuous development of
urinary tract tumor suppressor gene methylation profiles
will further be precisely description, help to reveal urinary
molecular mechanisms of tumor development, is expected
to better improve urinary tract cancer early diagnosis,
prognosis and treatment level has important and far-
reaching significance. With the deepening of the study
simultaneously, more methylated genes and the
specificity of DNA methylation reversal effect of the drug
will be found for the treatment of urnary tract tumors
make an important supplement.
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