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Influence of a single-nucleotide polymorphism of the
DNA mismatch repair-related gene exonuclease-1 (rs9350)

with prostate cancer risk among Chinese people
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ABSTRACT

Background:

Prostate cancer is a kind of malignant epithelial tumor which grows in prostate.
The pathological pattern contains glandular cancer, ductal adenocarcinoma,
urothelium carcinoma, squamous-cell carcinoma and adenosquamous carcinoma and
90% of these pathological types are glandular cancer. Thus, generally we informed
about prostate cancer means that it is prostate glandular cancer. In 2012,the prostate
cancer morbidity is 9.92/100 000 at the place of cancer registration area in china,takes
the sixth place of all male malignant neoplasm. The morbidity of the disease is low
under age 55,while it is increasing along with the age after age 55,the peak is age
70-80.An earlier morbidity occurs in heredofamilial prostate cancer patients, 43%
patients are at age younger than 55.In world wild, prostate cancer is one of the most
common malignant tumor which affect male’s health, among all the carcinoma in
male, prostate cancer ranks at the second place. There are some significant
differences of morbidity when the patient come from different places and different
races. It is the highest in Australia/New Zealand, Caribbean while it is lowest in Asia

and North Africa. According to the report of American Cancer Society, the number of
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prostate cancer patients is 238950 in USA in 2013, occupies 50% in all malignant
tumor ,while the death number is 29720.In Europe, there are 382000 new cases in
2880 while the death number is 90000.Although the morbidity in Asia is lower than
Europe and America, the rising rate of the morbidity is on the other side. According to
the world census report, it is indentified that the rate of prostate cancer morbidity in
China is increasing these years. The rising rate of prostate cancer morbidity is 2.1% in
1998-1974 while it is 13.4% in 1994-2002.

The risk factor of prostate cancer is still unclear, a few confirmed factors are age,
races and hereditary. If there is 2 or more than 2 patients in your family, the risk is
increasing by 5-11 times. It is confirmed that compared with non-SNP male, the risk
is 9.46 when there are 5 or more than 5 SNPs exsiting.

Single Nucleotide Polymorphisms (SNPs) are DNA sequence polymorphisms
caused by a single nucleotide mutation during the procedure of DNA sequence
deplication transcription. The difference between mutant and SNPs is the rate of
variation, less than 1% is called the mutant and more than 1% is called single
nucleotide polymorphism. SNPs is a common heritable variation which exsits
human genetic variation in the human gene widely,. Among all the polymorphism,
the SNPs occupies over 90%. In the human genome each of about 1000 bp is SNP
and the number of all SNPs is about 3 x 10°,

A single mutation, it could be a basic group converted caused by transition or
transversion , it also could be caused by insertion or deletion of single nucleotides.
Generally speaking, SNPs we talked about are mostly caused by transitions and
transversions. Most of SNPs are insignificant (such as non-coding region SNPs)
because of  there is no effects on protein function or gene expression

There are several kinds of SNPs. About 95% of the SNPs located in the non-coding

region, a little fraction of SNPs are located in the gene regulatory region, were known
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as gene control region SNPs (rSNPs). which is located in the coding region of the
gene coding SNPs called SNPs (¢SNPs). Furthermore, if ¢cSNPs does not change the
amino acid sequence encoded, it could be called synonymous SNPs (sSNPs). But if it
change the amino acid sequence, it could be called non-synonymous SNPs or
missense SNPs (nsSNPs).Although cSNPs accounts for less percentage in all
variation, it means a lot in the research of hereditary disease .Hence, the research of
cSNPs draw more attention. There are about 50% nsSNPs in all cSNPs.

SNPs are widely exists in human population, at the same time, SNPs could be
relatively stable existing from birth to death as a biological marker. Thus, a genetic
analysis in the early diagnosis of disease is reality. Nowadays, it is confirmed that
SNPs is able to affect the function of DNA, some prostate cancer related SNPs
could affect the occurrence , development and prognosis of prostate cancer by many
methods. Thus, SNPs can be able to affect and provide the tumor occurrence and
development as a biological marker, provide an effective method of common cancer
screening as well.

There are two allelic type which is less than microsatellite variability while as the
third generation of SNP genetic markers,. Owe to the gaint number of frequency
distribution in all of the genome, compared with microsatellite genetic markers it is
more stable.It is only need to analysis positive or negative (+ / -) when generally
SNPs in the genomic screening process, so it is not hard to operate genotyping
analysis automatically. Compared to the first and second generation of genetic
markers, are more suitable for exploring population-based genetic condition and
other aspects of the study in complex genetic diseases. It has been replaced
microsatellite marker technology in the field of genetic research. SNPs were used to
explain the phenotypic differences between individuals, different complex diseases

susceptibility of different groups or individuals, drug and environmental factors
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response. It has been widely used in clinical diagnosis, forensics, pathogen detection, ,
genetic diseases, new drug development and other aspects. Common methods of
analysis of SNPs can be divided into three categories. The first category is association
analysis based genetic epidemiology method, including the research of SNPs in
disease susceptibility, drug reactions and other phenotypic differences.The second
category is about the analysis in cellular and biochemical levels including enzyme
activity and other aspects in cell signaling pathways to illustrate the impact of SNPs
on gene function. The third category focus on SNPs impacting on molecular
mechanisms of gene expression. Through the role of SNPs in the gene transcription,
translation and protein expression to explore the mechanism of SNPs affecting gene
function.

The research group in Okayama University had screened 48 missense SNPs
(non-synonymous SNPs) in cancer-related genes. They found 12 SNPs in 10 genes
and these SNPs have a significant impact on the incidence of prostate cancer. This 10
genes include five tumor suppressor genes, two DNA repair genes, a metabolic
enzyme gene, a chromosome segregation gene and an apoptosis-related gene. Nine
SNPs which are correlated with prostate cancer were first discovered . This 12 SNPs
in prediction of prostate cancer risk also has a cumulative effect. The highest risk
group’s OR value can be up to 47.4 comparing with the low-risk group. The highest
risk group the incidence of prostate cancer in the next 30 years was 29%, while the
low-risk group was 0.6% and the lowest risk group was only about 0.2%. Thus,
through the integration of multiple tumor-associated SNPs risk to conduct tumor
genetics evaluation, can further improve the accuracy and efficiency of prostate
cancer screening in high-risk populations. It also can improve the prevention or
early diagnosis of prostate cancer.

Because of similar geographic and ethnic origin, Chinese population and Japanese
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population have great similarity in genetic background. These prostate cancer risk
SNPs obtained by large-scale screening of the Japanese population may also apply to
the Chinese population. In order to test this hypothesis and further expand this
research results from Japan into China and other Asian countries, China, Japan, South
Korea and Singapore jointly launched an international multi-center study. This study
was designed to test the effectiveness of these prostate cancer risk SNPs in other
Asian populations. The selected SNPs in this article is derived from the achievement
of Okayama University research group and is consistent with multi-center study.
Purpose
1. To investigate the association between SNPs and the risk of prostate cancer in
Chinese population, positive sites to guidance for prostate cancer prevention and early
diagnosis. Using positive SNP for prostate cancer prevention and early diagnosis.
2. Try to establish a risk model with number of positive single-nucleotide
polymorphisms in predicting the risk of prostate cancer among Chinese Han
population.
Method

From January 2009 to April 2013, recruited 253 cases of prostate cancer (Pca)
patients and 214 cases of non- prostate cancer patients and healthy volunteers
( control group ) from Southern Medical University zhujiang Hospital and the first
affiliated hospital of Zhejiang university, Peking University Shougang Hosipitol.
Case group included biopsy or pathologic diagnosis of prostate cancer patients , the
initial onset or referral. Control group included patients with prostate cancer and other
malignancies with age matched patients maintained. The could be in the same patient
hospitalization or outpatient medical units during the same period. Recorded clinical
data such as age at onset, PSA, Gleason score, TNM stage, treatment, and treatment

effects and distributed questionnaires to patients. The questionnaires included
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smoking history, drinking history, family history, diet habit and so on.

A 2 mL blood sample was obtained from each participant, and it remained at room
temperature for no more than six hours. Genomic DNA was extracted using a
TIANamp Blood DNA Kit (TTANGEN Biotech, Beijing, China) according to the
manufacturer’s instructions, and was stored at -20°C. We analyzed the Axin2 SNP
(rs2240308) and seven SNPs of the other genes (not shown in this paper) using these
samples. The genetic analyses were performed using the ABI SNaPshot multiplex
system (Life Technologies Corporation, Carlsbad, CA, USA).

Statistical analysis

We compared the proportion (percentage) of the each genotype and allele of the
SNP [rs9350: G/A] and other seven SNPs in the controls and prostate cancer cases.
The association between the SNP and incidence of prostate cancer was analyzed
using a logistic regression model. The odds ratio (OR), 95% confidence interval (CI)
and corresponding p values for the association between the prostate cancer risk and
the genotypes or alleles were calculated. The data for each genotype or allele was
compared with that of the common homozygote or allele as the reference group. We
also stratified our analyses by the age of the patient at diagnosis (< 72 or > 72 years)
and by the aggressiveness of the disease (localized or advanced prostate cancer).
Localized prostate cancer inclusion criteria are T1-2, N0, M0, Gleason score 2-7, and
PSA levels < 50 ng/mL . Advanced prostate cancer inclusion criteria are T3/4 or N+
or M+ or Gleason score 8-10 or PSA levels > 50 ng/mL.

In these analyses, the data were adjusted for the age, smoking status and drinking
status. The data are shown as the means * standard deviation (SD). The Chi-square
test was used to compare the distribution of the control males and prostate cancer
patients or of the clinical characteristics. The Mann-Whitney U test was also

performed to analyze the statistical significance of differences in the age and PSA
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level at diagnosis. All statistical analyses were conducted using the SPSS software
program, version 20.0. The differences were considered to be significant for values of
p <0.05.
Results
1,SNP analysis of rs9350 in prostate cancer

The allele and genotype frequencies of rs9350 among cases and control subjects
are listed in Table 3. The same proportion of rs9350 CC allele (32.8 vs. 45.3 %) was
observed in prostate cancer patients and control subjects. The proportions of rs9350
CT and TT genotypes in prostate cancer patients versus control subjects were 53.0
versus 44.4 % and 14.2 versus 10.3 %, respectively. Comparedwith the CC genotype,
the CT genotype may increase prostate cancer risk (OR=1.648, 95 % CI=1.112-2.444,
P=0.013 and adjusted OR=1.678, 95 % CI=1.130-2.494, P=0.010). Further, the
CT/TT genotypes were significantly associated with increased prostate cancer risk
(OR=1.698, 95%CI=1.166-2.473, P=0.006 and adjusted OR=1.714, 95 %
CI=1.176-2.500, P=0.005), and the C allele had a significant statistically compared
with Tallele (P=0.009) of EXO1 (rs9350).
2, SNP analysis of rs9350 for different ages at diagnosis

In stratified analysis, we selected an age at diagnosis of 72 years as the cutoff,

with similar numbers of cases above and below the cutoff age. In the >72 years group,
the CT/TT genotypes of 1s9350 were statistically significant (P=0.032) as well as the
C allele compared with the T allele(adjusted OR=1.464, 95 % CI=0.998-12.147,
P=0.041) for prostate cancer risk.
3, SNP analysis of 1s9350 in different prostate cancer classes

In another stratified analysis, we classified the prostate cancer patients into
localized and advanced disease in terms of the aggressiveness . In the localized

disease subgroup (controls: all cancer-free patients or healthy men), the CT/TT
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genotypes of rs9350 were associated with significantly increased prostate cancer risk
(adjusted OR=1.798, 95 % CI=1.070-3.022, P=0.027).
4, SNP analysis of rs9350 for different patient factors

Except for PSA levels at diagnosis, no significant association was observed
between rs9350 and clinical factors, including aggressiveness, Gleason scores, age at
diagnosis, smoking status, or drinking status . Subjects with PSA levels of <10 ng/mL
were more likely to have the CT/TT genotype than those with PSA levels of >10
ng/mL (P=0.006).

Conclusion:

this variation in location could have helped obtain convincing results,
although the sample size was small. Other studies have demonstrated a significant
association between rs9350 and development of pancreatic cancer in American and
Taiwanese populations.

To our knowledge, our study provides the first evidence for the association
between the EXO1 SNP rs9350 and prostate cancer risk in Chinese people.we
provided evidence of independent replication for the EXO1 SNP rs9350 associated
with prostate cancer risk in China. Although additional studies with larger and more
diverse populations and functional analysis of the SNP are necessary to confirm and
extend our findings, we believe that the EXOI SNP rs9350 could be a useful
biomarker for assessing predisposition to prostate cancer and early diagnosis

of the disease.

Keywords: Prostate cancer . Single-nucleotide polymorphisms . EXOI1
rs9350 .DNA mismatch repair.
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1


Administrator
矩形


#
sSNPs) , TG MR IERF5 5 KRR 1 LB H BB WFR A4k X SNPs

245 X SNPs (non-synonymous SNPs, nsSNPs) . cSNPs BAREFHEFPH &
WIS, ERERERBFRTHNAEFTELREN, Fib SNP TR E R RIE.
fE cSNPs 1, RAH —F KR X SNPs[4].

7347 SNPs JT W 4 A =2K[5], B—REETREERITREMR, BEUR
BURME R T R 2 A 55K SNPs 247 &8 A 7 ROT R 259 R N A R I8
UM ERMMER; B R MRMA KK, Bl A Bs R S,
R4 S5 SRBNEEHERENA SNPs KRR SMIIREKEZN;E=K
RETREETREZSMENSTIEIEN, hERERBENED SNPs FEREE
EHEAT T 401, RET SNPs W F &I RerIvLEl.

. EREEIRSH R

HFE—RBEFICEERBLEEALN Southern ZHATHER E ) —Fp B {247

EY), KEBEER bostein 7E 1980 FH KR DNA RN BRKELZ AN

(Restriction Fragment Length polymorphisms,RFLPS) {E4 4 FigtfE#ric[6], X

EREERICER T HERNRZERB B A CHASERE. RFLPS %) ZN
AT ase i, BEEMMEDHMRFRMARMER. FH RFLSP #JRH
R R R AT IR AT SRA I R Ay BB b4 R o D) A PR AR mUR AL O SR
B, WM ANMREREA . RARRERR, ERERRERBNMIIET &
MBIV HE R 7 B RN, T AT BAR SRALI ELBEHE DNA H 2R3 (FR A
2 KFRIMEER[T].

" AET PCREMEIF SR AR EY), BAR A ILE % 35 M (Microsatellite
polymorphisms) E{}EFEXEXE (Short tandem repeats ,STRs). STRs 2 # i & 1E
PNREEMEERELFIIE, URMEMSHMY 2-10 MREST 2T, 7ERHID
NEFRARANKEBRRGAREANERFS. BT ARKERFIIM
HREFIEARMETHEEARR, XFE—K, ARAEFRHEHTLIAESH
AR, AT STRs ZHHEZ &M EARK STRs A7 5 R FFIAF K

)




A X

AMEZ R, B RAERAERRE SRR ETFT, F8RERATTLURE
HRABAN NiEEEE. BRi22F i 10,000 /> STRs ZEE# KT . 61T STRs
BEG TN, oM, BHENE, FREX, BEZHUEMILEHLERS
FERA, RE 2N TFaEeEE, 8o, FFie, EREMANER
MAZHEMKAR, THERNGEEXTHRERE THLREMNMAS].

FEEREUREAFTI AR SNPs MBERIE. AKHEEZRN SNPs
ZHERE LK ER& TR DNA AT MR, GHTH B2 Ar3ER 90
% b, BETRRRAFRIA 1000 U ERBEE, RAGEHBRESR 300
T 600 MAXEFA RIS FHAE 1 SNPs.  SNPs {4 B=iEEHrd,
RERNMSMEREY, TROEESHIE 8L, BEATANERAKERE
KM%k, HET SNPs HHifME M, FbAH MR EFEERE IR,
SNPs ZEEF A HIFE T EEENEE ERHA (+/-) 4, CStHERSE
RAEGIEBS I BN, HELE—ANE -ABERCEESBITASITA
BB AR AR H 2B SR BT R &7 T . B SNPs B TLEFREH,
AREFBIANZEEFARSEERN . SNPs FE AT LU KRBT R T 7+
FRABERERMNA. BENARKER 2R &AM, 52K
BN, AYNZHENERNMZ BARNREER. BEEEE 2NATHF
LW, WRRR, EEY, REERR, SEERRNAYITREES THE9].
=, PEFREAMEMMREX

1. BEEFBR KRN AKX T

i E R KETIR T B0 A R L RIS FES T, B LA BE A EAH
] (family based linkage analysis) JFE#RMAXKER. HHF X EFEMT
FRBFEME SN, UREROER (RBERIFER) LR T 8%
MR, FEAFERCHAMEXSH, HEEFHEIR BRI E. TER
EREEGRZ MBS, wmitBRKEBMT, FTRERREES, HNAEL™
AR KA E RS R[10]). BIUANIABRRF e AE, URET




#

A F1H] (population based association analysis) HIFH3<% B AT BRI T FTBE
TR LR IR FELAEL 2 AT LA T BT R b R B 2 G B I A S
%R, WA T —RR FREMENME TR AT RER T, RIVE
S5 ph A R AR L B AL B 26 BRI VR IR B4 T 2 A BER
B, BTRAEERGRENGE, FOEAS GRS, HioRai Lt
BIR— 2 R BN M SR AR I, T T AL TR G A RTHIAD 2 A b AT
W2 MNESATESIRN. El, ETENRTENEEFOEEEEN
HERNERA, WETURGHTER. AT RIS RRARCE KR4
g, RSN SNPs, BT LA, SEBERMSTLIA
LTI AR R B 1]

2. HFEDSER IR AT B B B

4026 S B B s S R BFOL E B T DT T 2%, R BFITREA
(KA, FIMSEABS) THGEAE, ETENRFEES, FoER
U1, Y fh BRI M TR BT A AT 0 RS, W
A3 B USR5 LA 2 B TR SR 4 B RGO (A2 1 L B A,
SR P 5 BRI B B ST — MRS 5 A R A S B
BIEAGH . B 1980 4EBIR, RHFM KB LR TIEH TS REN
R, HITE AR 1300 MR ERET TS5, RIVEESRT
A1) SNPs R A HIBFS, 7T LURBERATRE A SHEM SO B0, T AGHR 55
AR, AR BORETA[12].
U, ETEEE 245U, SNPs (RIBLH

B B R AR A B2 B — SR RS AT i, TR ST
HRAHE IO, B AT R IR R A TG R, FR SNPs {1
RIKFERBIE, ESETEEN T, BIESEREARTOEE, i
FEVRIE SN SNPs FBIMAAE A%, F4b, 1RIE X-SNPs AfERIS
& T SRR A BRI & 5 B R, WIS 4[13).

nu‘-




M4
Y B4R SNPs N RTEREZPHEAE, BTHAIRER Y REMAE |
Ihke, XEKE Y BAEARERTRREME, FRATEHBEEE, FoREEA
BHT. BTRENBAUSS, BERENEREREEAMBILT. Y RE
R/ SNPs A5 BIMT, T AT SR AUR AL FRIR F €, eI
RHEFRMBEMSHRIAR. Y B SNPs BBE HHBUETR, "THRIRA
SHEPEEA . Y BUF SNPs ZEY 1, HFFIRBRMNERYREE (BIR
BAANEREZ MR EAR, HMYRE UESRRENME) NEE. BEEXER
Wt AT A — 22 5 DNA UL i RE A, teindEInge BAEgREE AR Y B
.4k SNPs RURB &4 (BIIKERD W EEET BN Y B4k SNP A7 R HH
ARAGW, WAL R UEA B ERR R, XEHAURTIEERS. EHER
BB LR [14)
2211k DNA (mtDNA) REFFET HMEZIMNIME—RK DNA, 45 113 A
F LB DNA R4 10 R RAR R BATET LUE EE FFF1 5 & bk DNA K
HERBREBRGME . EEZRANT EELE B TRF&HE DNA F5 7T LI
B AL H SNPs 15 2 AH LGB A SC AR & 2 R T H BRI BIRIF 3 S 44, B
AHERBERORA. FHARMTEL, %, BRETES K DNA BT
HREIEEFBHI15].

h. BRRETRES SHERPTFRA

HLYr Beo T SNPs BB 507 8 £ 7, LUF &2 )UA E ZERT S H ] SN 4
1. HEUFENX

HEFEN PR SRR E—BEAT, ERFIELEH SNPs
EHIE, FHERRIEREEK SNPs i EWIE, Xl tBA S X3 ITR. HEN
FPT R A B 2 S A BB 100% A & . i F I kiR i
FRAR RS, [F] I BB A = I8 B ST R i, ERTH) SNPs AL R H
EMFPR A IURA PTHE. I RIPFh SRR BRIP4 PCR § 84173l
FrANBENLIU R [16]. S A TR IAK ALK cSNPs PCR P=#HMlIFF #7775, EHE




i

AR, REIEREXAFKAEU K PCR ¥ 8= T RFMFESI54T, 4
EEREMREVEKETREEFITBYEN. XHARAFEEEHTHANE
FIFFIX AT SNPs. B TAER B AR E 234, BIHEARE S SNP KIAM
Kk . B RFHEANENIFE gk ERAKS (genomic alignment) FIARZE
2 5 (reduced representative shotgun) . L9 i3 R4 o f LU 05 B BT E AU
RN F BN ERA, F5ARERARFFINWNE R ERE, XL
AF R SNPs EARK S ER AT B P HMEN. FAEerSeEdRe
HEEMEEL DNA #&, HAEBARRMER DNA F£f, B %6
VPR & FRESIRIEH RELSEFARMA BRI MEN, UHEREE
TN EENAKERFI HBRFEE. NiBRLFIHEZERBXBHHAR
FRIMEEAKREZ MMER, BRI -HARAEEREEEERIPNIRE.

2. FOtHtIRAEERALBEER

RKIEIHIFER ¥ (Fluorescence resonance energy transfer, FRET) 215752
BRIEH 2 MR EE (4 Inm ERER), X4k (donor) 4 FEKE
—ARENETREREERBOEFRELRE, EHEFRRIZIESZ, &
ERAHEAER, KOLRERHBBWIERIZIAESF (acceptor) HIIME (B,
REBHBRA). IMIME, MARNMILIEERLY, 5 FRET. M4WFS
Brfis - ZAHRARILEE, EEH80 FRET SRR HE, ER
L[IX AL B X EH R R A[17].

TagMan HETBARRET FRET FEMBANE, ERNAREETHRME
SNPs i & 3t HIPANE A PCR 5 I0FERE . BREHH S'F0 3 K dmAnic B R G H A0
BERER, EFICERE R TN . TRET 3R mBERRAIL, LABT 1L B M54, PCR
FEM N AE ) Taqman DNA REBERF 5-35MIMENE, XPAEMEGRRHT S
HMFOCH BT R, NTEIOCHARMR XA S EEINR BRI ES. £
SR, IXAF ) SNPs (e 4% AT fe SV & 40 B 5% ' 5 B2 SR Al e R EH A SRR 51
R HEFERMRCHERNEE THE, FrUlBgEmiaEaxmELs

wl




Hid Atk
BRHB IR RRRINIBEIEYE, UKW E WA RN HRER. X
MBI AR, ZRMNA BT PCR KT, MAFESBSRERIE, A
T 3k — 25 BRI PCR 5 S AT fetE, § /=9 5 iR sfEtr BB 8, PR,
WRARSBEKMR A, BETEROBE. AFEMNTERAE LA, B
RE— M RITRERZ RN ZESR, FBREENRESR.

3. MRS

B % LAY (Single-strand conformation polymorphism, SSCP) 2 IR B
BERETE, BR—ANSTEZRAEAR, WTUSBEKEMR, EFFIARE
M5, HARWEET: 8% DNA FRATLUERE RN ZEFTBEER, R
RS TR EEH EERIKE N BRERN WAEERAS T REHR. MR
HWSZEEW, NTEREMSBHMEMBFERE, BRAERNKTE
BB K BA RS IT BRI 8 DNA 5 THEAR. Bk, ERERFEBE
fEE Yk (PAGE), FILEATHEAAXFINERBRTRE. HEER
fEii2: (1) SSCP RE—ANREMPER, X 7T BEHERZRUIMIELTE
H—SWEFE. (2) BT SSCP H=HMRE, RYE LR AFE DNA /FT16HE
SHH BB RRX SR RARLERL, FHik, J3— 85 DNA 2T, HHE
R B ARTEWH=LEMRNBUERAKERE LM, HZEHNEER
Hithgetth, RABBRRER BIKA BEHERA X 20 B R KA E . (3) SSCP
BARME R, BRRAANAR, EEERRBEASHOROEH. BEREERR
M¥k (TGGE) Ml SSCP [REEZ AAHLL, EERAEM[18].

DHPLC (BB @R, DHPLC) 2 —FiEm . Baisil s X
REMEEE SNP fLm. EFER, ZEAEKREESTHEEKNE Oetner M
Underhill 76 1995 FHRIE. HIFHEREMEGMERIEXELE B R R &
T, EEENEENRSAEFHLLEARR. DNA K282 SRR A EE
I8, HEALMAEYE & IERA, W HABEMAHKE DNA 41, Eid# DHPLC
AR FIZEHDE DNA 4T H) Tm E&ME1T. BE/EELEM DNA 73T K/b




]

nu\a

RO¥ 7 B AR B D 5 R R IE B, ARESRR N /N A 5 40 A R S ok
HIR MG B8N DNA 431, RZIFMR[19]. DNA it PCR ¥ 1#, B TF4EAC
BESHBENEMERLT, B4 DNA HEXU#% DNA BHE/ DB, 4%k
Vo, EEHENEREND LB K, XN LUE T 47 6 A
MY ERHE SNPs WAFERAEE. XFHRWERMA SNP £5HEHE
# WAERABIINEERS, RBES, FAMDNA FRNSHHER. BE
REERMAERE SNP MIRBEFERAFE, FEFBEHNRERE AN
I 15 AT R A B SRR AL B T 73 BUHERR I 45 2R

4. ZRHIER

FHEHF (Gene chip), HHFRA DNA BFH, £PEE, R—HEEEN
SNPs il 77 ¥%, il - STRpE IR RA I [ AT AR Tt . 1RYE ELAMZ
HREEERY (AR T, CHG R FEEEIHEAR, Bt &
NS HTEREAMI, HFHEANEHANMRERLNFIHIT A, ERENEK
I, B RBARE, REHHERKES DNA f5 2 F 3B IS EREGH .
WS R A RBURIY 1, 758 B B A RE PR e R 2 5 T
MHER. BLRERAEREXRTRNRB RIS BT BirERAE
AWM TOCIRE M FRMIEMR, Filt, FORBERR MR MBEET
FIRE AL E R F 52K E20].

BT E R R AT (DASH) 2 F I #J7 #R JlZE DNA B RIS
HIFRER, MlFT&H K SNPs [EREYRIFCH T2 —, TR —E
EESAEOBEE - EAYERBHNHEE DI K DNA B4, BiRiiEw
Al NaOH MIFTLA¥EML . BA8E=PIf Sl Rtk AR H R R ST AR i A S JE R 24
RUABETRR S, ARG SREEMAFE & I B LR R E S . TRk BAH
O3S E HEAE 5 WA S I M O AR BRI 82E, BT CATT AT Tm 2 A A0 4]
Wr[21].

5. JuEtst



At Fak L

FERAEE MS) HrEREETEIINTERBITENTE, TR
ERNNEF2E R BRI RIS B RN (R IZEAFEHKNE
FLF I SR EFI BT A ELD .

EFRBEOEERAEE - WTHEMRIE (MALDI-TOF MS). XA EMEHAILL
M, BOLRREENERBEFANERE R, BB —ERENEL
RS, BRI TFEFUARTHBSEE. FRZARERFTERIFEL T
DEEE, MRAERPEE S E AT BIART A (BIWE B A LA AT
WED REFEHK. RHERELTRUIKNEFRD. BPIETFRESES, £
MR E, BARMARMERIER22]. BEFrE, TURSEEEH
BN A ERIRERFS X BEHERFH— . MS ARERWI b idd, KW
DLEFEME PCR 724, SIYIEM RNF=Y), FAERFeREZ LY, \NBE
HUPEEE, BNTUZHETEREZRUARRER SRR E, R
JEIRYEHE S Y SNPs £ k33| 241 SNPs 54 R 4K SNPs FIEERE 4 8L

6. SNPs @R

SRERHAXKST (GWAS) Z—FEET AFEEF A 7RI A REE K 4H H45
BB RO R TR, A KB DNA #A. BEERNSERAGERDS (W
SNPs fiL2) HIFTERBATEF R, DUETHRE) 55 75 8 A X AR SRR
Fik. EMTERS— SR RN EERREEEEL M.

MEIEEE XKL E GWAS IFRKERE, MRA ER—HK. EEHER
FRE R FH B R R A AR RN, FA IR VF (B L A iR 3%
B, RNFATEESRATMEERR, BAFEMAXERNE R 23].

H AT GWAS AERAMA: BEET GWAS, HI|—gom SR, 5iin LS
—HE AR BIFRWEAHRXH SNPs, XA ARG HTHE _MB=HRAOFT o
AL SNPs A7 21, LUIFRAS SNPs A7 SRR IR . B—HAKST, JLF
P # AT RERA N BARKETEHE SNP 447, ABKE -ME=4,

Al LAE A & FORFIR) SNPs -4 735, U TagMan #REF, i, AEBEERNITF, 1K



WE

FEER SNP &l Bk, Sanger JUF T E[24].
75~ GIpaEfd

HRRELT | YIS (SBE), WM AMMAF (Minisequencing) BRIEAR A
FRRICRERLIEFBARN (TDD. BAEE SNP P #F1 DNA FHIHIM
W, Bt —% 3&HEES SNP AL RE—MREMTIY, A DNA B
AR EARRRAAFICHN dINTP FATEEM R, XA dINTP 1 SNP 4
REGEEE AN, B R NA BT, B/E il e & B 58 e (e
5 LI SNP KT,

BRI FEARE— MR EETEY RN ek T EmEFsl o, o
ERMMEHEMRSS SangerDNA FiEMEKH . X ARKEHERE, 47E DNA
KAH (DNA RE8) BKKSIYMER DNA, =BRIFHRE (ATP R,
FOLEM (JOLER) MREF=BRNBMRE (Apyrase) 4 MEELFAER, B
EMATHARF B EFE TR (ANTPs). 1R 5 H 0GR 2 A% R
R, SRR ERER I PPi T DAZESE (e R R U3 . PPi B1 ATP sulfurytase f44,
HEEWHE S-HMBRAERZBRIRE (ATP). ATP WIF=ESRCEEE—PH
BRI, FOCREEEENHMENSERIEMXHN. MR, WRENKR
HEARSEAREA, BEFINREFAETE, XA DERN S WA R
%51[26].

. GYERAFEMT

iR H A% (Pharmacogenomics), W AFEEMHAZHE Y, BTEEHA¥
MGz AP —AN 03, SNPs ZATAREY ] LU A3 AR R B R EAR
FIMEST AR AW ABERENER . AYERAF EEERELYRIL,
Fem R AR RFIE AR BR AP UL K EEHR 7 T HRERBRMEER LY (B
FEITHRAR R ZEBXFR. AP B AN R R AZ B2 FP R E
Fw, TEEREAYNEE, Bk, 24, HEHAYERESRARAMA
RIEfE 2 A2 RO RmSEE R, XEZAM SNPs ST HEAER .
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eI e
HEETRKENBAART, EREZAHRFBEAANNEERNEIERE.
Hgme HIEAGROBER T H. B AYEFEHEMR SNPs (9K, FEH
AT HBEEARRAR N EMARET AR MEERFREERM, URF
KITRAS R ERFRIEEGIT TR, Mok, BRATTUARBAERSRET R,
R 1A BB Y RIT i R RS MR IRIT I B .
I\o AHKHEALTT 5 B9 507
SNP ] Al THAAAEMEEE ] DNA PR, EATNWKTFRERRET
PAMER SNP BREJ. K#BS; SNPs AL TEFEATMEREARBXE, HAHFH
ZEFRENWEWE, EBKPEURE. MU TFEARBXEF BEHWRIAR
MARRTTHZE AREENES. WREREBEKNRIABERE TR, B4
ZEARBRTENMEREMAEERW. 2T KFEREFRLRBELUR
FRRRTERARESANE ENEESFA., HLESHERRYHREAREK
BhmEX., EREX5TREE NHE, TLUEHEUR LN T A FiX
X RAL, AL YR [E KR R R E e R B E R (gene
pool) (FIEMEMES, BEFHENERMRKAR
i AiFIIRAE S SNPs Z B0 R
A FIRRE R IR R A LE RIS IR L B MG @ . 2004 4F WHO (IR RZ R
SRR T EREENRAE) SRS RERERA FOERE (RMEER
). SERE. Rk EEE. SPRAME. BROEE. HPai5IRRE & 95%LL
L, Bk, BERMFTREAEIRERZIRIIRRERR7]. 2012 EREMEE
EHLX AT SRR KRR R 9.92/10 J7, FI BB ERENS 6 fl. KIKE
RTE 55 BRI TRIKKT, 55 LGB E, RWEMEFRIYKTEK,
HIEFER R 70~80 & . FKIKGATFI IR B E RRERTR, File<55 F1
B 3%[28]. TEHATEE A, 515 R BRI B LB RE
—, RAELEEBEEREMNEPAES S, RANEEHENBBIFHEER.
BRFE/FE = St gE X 8w, A R AbIEABHE[29]. 1R

11



A

EEBEDSEMAME, £E 2013 £515 B REHEHED 238950 A, 4
B TR B 28%, FELCAON 29720 A; ZEERYN, 2008 £EHTRATFIAR
BB 382000 A, 90000 & BEIET. BATHMKHERTREER,
ERHIEFRMBKCERTTEEREERMEKER. RIT 2012 FHFEHE

&, WAUEHWSIREETENREER THEMHK: 1998-19974 £H#]
Bl RIFEFIMKER 2.1%, HELE 1994-2002, RIFIRERR BB KEHIE
13.4%[30]

FIERFIRENEREEEFTR, —HELTUHENEREZEAREE
B MRS, 2 N EE 2 AU BN —ZEER B, BRARE S 5-11
531 BE L EFAHXAR, AMBEELKRIL 50 RNMREER LS (SNP)
5aiziiRE AR AR R, FIREESE, K4 5 MEE 5 MR SNP 5B #
57 SNP ) BHEAHEL, TR RTS AR X B EE 9.46[32].

H A H X L KRR NH L 5 RAEAR O AZE E ) 48 A~ 3E[F) X SNPs
fik, $5H7E 12 4 SNPs FAACH 10 MERX ISR X AR EN R ES
RRAFEFERME N X 10 MEFE, 887 1 MIEBEERE. 1 M
T ER. 2 4 DNA BEERE., 5 MRHIEREM 1 NG Ak BHXE
HEXBEA 8 4~ SNPs 5BMMEHRAE SRERMXREE KRN £
A Ja 30 FEEAFAIFIRE R BN TH, XNEHBRER L 29%, 17X
BARKIT A 0.6%, H P RKHABRMAIUUNLI A 02%. RN RATETE LTS
fRER BRI, RILX 12 4 SNPs RN AT LA K4 B, MK AR 51K
MRE B AL, H OR IR 47.4. BTUL, 7 Fh8 (0 S KR8 15 22 I 1Al
RER b5 £ R B MR S BAME A SNPs (0384, S5EE FME, X T REw
31 Ba DX RGBSR K MERR MR R SE K380, R R
LR R E Y b Bk e

H 2 NBEFTERIHIRALE 5 BB AL, RT3 EA BB AG LA
R, FEHENSREERERENERE. 2dE AR RAEFERIN

uu}




A+ FaE# L
A5 RR R B XA K SNPs AT BE7EF EABF P i H B /HEM . Bk, T
MW ER, +. B, SAFMEKEHT T - EHFR S PO0R, H
MRA TREX —REMERSE, FEEDRRHELSRE 2 WML
Rl 2%, () e RS 36 77 20 H Y 0 971 iR 8 1ol YR AR S 42 SNPs 76 3 S LA A B R BT
AWAR T IEA R R B A AR L RERPF MK HERR . —HTHKS
O RK IR A A




iRz o
— XTI
1. FELRVE
BIQRAD 3k 1% £ [EBIQRADA 7
Gilson® i 28 = EGilsonA 7]
Fiihe ey L ERYE RS
DYY-II1286%! B3 pk A8 AR
NanoDrop 2000 B & 73 6T % E Thermo Scientific/A 7]
- 80 CHB{RIRIKFE HASANYOA F]
BB RS LB DERFUBERAF
G 1 ABIAHE], XH
BRI 2% WL RIFIAR
MICROCL 21R & = B 5.0 0L f# & Thermo/A 7]
BT HZASANYOA 7]
MR IR BX T R4 FiE—EREAERA A
PRISM 3730 DNA %M {X EEABIA A
Genemapper 4.13k44 KXENHAAEMRSG A E]
2. FELRIRF
W2 R E7r=, sl
IR EAZE =B 2.5 mM TianGen, b 5T
Hi-Di™ formamide RENHEMREL T
A Tt TianGen 1t 5
% HE SNPs DNAREUAFI& EENAAYRLE AT

Phosphatase alkaline shrimp(SAP)
T fEkE
hotmaster Taq 2.5U/ 1

EEEIEER (Promega)
EEER (Invitrogen)
TianGendb X

14



kA

EDTAEH /M Z EENAEYREAF
Fr#EGeneScan™-120 LIZ Size EENAEYREAF
PR R DS-02 EENAENRE AT
SDSPAGE B AR il EENHAYMRAE AT
POP™.4 EENHENRE AT

=N RARREANRBAL

H20094 1 HZ 2013 F 4 A, EARERERRY PRI EF O, #
YLK 2 — DA R o S 77 TS K22 I TR B B 935 253 4913 71 sl ( Pea 40)
B 214 BIAERTFI IR REMERARE (L) |

Pea AN RIREE: WA NARBRERERE B BBRE. FSRTAER
ESLAFIRBEE, VIKRRRESWT. aF 8 r R P08 I R
Gleason ¥4+ TNM 4N, PSA K. JAITHIMT B2 RIGIT BT, AN
RGBEFBHTAE, LHNASSRERERES, 0K RKERAS,
EHRENASS, KA EEEASBEHTEE, &8RRI A
B, MBRANZA. OF, RAHRNEEERS. REREAKLE, @
RARE BB RS B L5 REEBABAEDS. KRTHIRRRAER
ARG S (A D.

RBRA RABEE: SRR RSB R AR, TEAMRES
Pea 1\ RZE4ERS HAR—3, (Rt R AE I — B BRI — A7 AL AE Bk 118k
BREAEE . BRABZE, TR RS S E R R AR,
MBREARER . LB, RAFRNEE S, KEAREAELE, LR
FEEMEKRE B SR EEBOBRARS, RABREWEMTRE, Kt
AR BEARORRAE, 50K SRR A RASH TR, A0 RAR
P LR SO (B 2).
= MBREA A

EHERE AR LA ARBLE, R EUEABR AR

15



L, BEAREAREREWLEN. AR AmEHBE, TRE
HHEY 2ml S A #BKL, DMEBEAT/FEEM DNA 2. S EEmR. 1/ EDTA
PUEEE G B KM 2ml AP R BK LR TR, FIRTG FBEFERAME. %
BERL. ERSEEER. £ 6 M UARFEE-20C (B -80C) £4T.
AT B 1SR B 6 MLBRURE AR S 5 RNR BE AR AL T BT 3 B0 R R R T R AR
DNA B MR FRRLE R, BEIRELTE ™HIZREREMACHE, IR
HRK-80CKAREFERNFTENHEREAARE, FHEH. HHIES
FEEFKEMER, FERITHIHEELR.
. DNA RECER KEsl

SR A% FEEIL bR TianGen £YW 2RI A R A 7] 9411 DNA #i1$2
iR 57 & (TIANamp Blood DNA Kit)3R#4T DNA HI$EL . /= 5 {5 B U0 F : TIANamp
Blood DNAKit, dt3 TianGen A ®], H-5#54 DP318-02, /AR OHEE.
1. FEHBRS

WA PR
Proteinase K 1ml
GD Buffer 13ml
GB Buffer 15ml
GS Buffer 15ml
BV PW 15ml
B 15ml

CL Solution 60ml

CB3 absorbing-c 50
2ml WEE 50 A
1.5 ml BOE 50 4
2. BB K& KA
KB =B LOPL. Gilson B, RIRIKAE (-20°CHI - 80°C)

16



Al ak L
3. REGPBRW T, FESERMUH UK LIREERE:
1) H{1.5ml B.0%, A 1000ul CL 40 ISR . 400pL M¥BFE i, 56 CIKHE,
BB HREHSAE, SEELOPEC 2min, 12,000 pm. BEERE, K EE
=R, TURMPREI LA (RBRETESR, UARELRHREITEDSD.
2) 200uL GS Buffer MARIZ S B OABEMARZIET, ZREGESY
51,
3) 200uL GB Buffer. 20uL BEE K MAREY+, ZRBHREHS, 56C
KBHE 04, HRTRERHERY, THERER. RUNBBRNH
VEM, ATLUE JFEE KRR .
4) 200 uL TKEREMAFTBEE T, BEBHIEESE A ER 8 H IR
5) EUH—A CB3 BBHHE, BEN 2ml WEEF, BHTENPELIRKER
MAZZEEEF, HEHOHEL 30s, 12, 000rpm, Z/5{FEBEERES KR
BEAE, R SoSR A B B BB
6) S500uLGD Buffer fMAMRMHS, SHEROHEL 30s, 12,000pm, 2GR
B T R AE, B B BB
7) 700 uL YRR PW AR MRS, =EB.OHLEL 30s, 12,000rpm, ZJ5
RECERE TR IAE, R T BE MR RS .
8) 500 uL B PW IIABRHEFES, B BLOHLE.C 30s, 12,000 rpm, ZJ5
TR B T TR AT, R WA T R LB
9) EIEZLHLEC 2min, 12,000 rpm, KEWEE B HEWREY . TS T
Hia, ZEEHE S min.
10) BUH—A 1.5m] B0, 7073 R PHAEIR B ) o RO B RR = I TB Sk
LM 100pL, EEFHE, 2 min J5HEBOVLEC 2 min, 12,000rpm, {REE
O P BT B BRI
11) ERELE RSB MAZIRM S, ZEHE, 2min J5EESL
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HUESL 2min, 12,000rpm.

12) FrfS EI#) DNA UTiEY - 80 CA&MH4 TR 477

4. 78 DNA EERE4L

B3 DNA 2R E T EBIMME A € 2@k, Ky EEA
Concentration (KRE) 1 ODE (WIEE) Rk EEHAL.

5. DNA HIZR I HE B K R

1) RSP RCHIACE : 20ml 0.5xTris BB N\ & B IR AR FHRERR G Iy, WENEAT
MG ARRERAL T 2R H, ERERZE 50~ 60 CHERRKZEEMALF,
FHBZWRER 0.5pg/m. DMOBEFRBIANKRKRZ +, BREFERFRE, 58
F) 0.8%IR M HEELL .

2) FEaEN: 2 pL BRI Z 10uLDNA # RSB, BEWSEM
PNGETY R

3) FEYKKHE: FIE: 140V; HHIKAETE]: 8 min;

4) HBRERBLER,

Fi. SNP {7 i+

2 9 B L KRBT/ NAZ T SRR S HIZEE R () 48 AMFER X SNPs ()
Jiik, TRHTE 12 4 SNPs FAHRHK 10 AN 305 B xR Bt s it R 2L 5
ERAHEREENEN. 75X 10 MERE, 88T | MRUSBER. 1 M
TOATAEE. 2 4 DNA BEERE. 5 MRIEIEER 1 MY A BAR R
EIEXERA 94 SNPs 5 BB RS RBIIXREE KPR I /£
A J5 30 FRH TSR B AR, KRR EKTE 29%, TRKLILL
BRI A 0.6%, b KRHBIREIUNLIH 0.2%. [FRRAIERSEIRERIF]
PR B R T, RILIX 12 A SNPs UMM AT LR A B, KA 51K
(IR B SR AR LU, B OR {ERRIA 47.4. FTDA, 7EMRI 1) S5 RUR I £ 2 (1 P4 o
REF b 5 S AR M R SRBRPE 1Y SNPs IS, SHE TR, X TREE
B e R 5 7 A BE (0 0 R L KR M R B B 3, SRTE R

18



i
L3S W 0TI 46 R K 3 5 T B A .

TEBEIR (1 B\ B 3 AR 1 A8 R R A G RA 7E , ZRATTAN 48 N R
X SNPs 7 s FIEEL T 8 Ao HEERTA:

1) BhIR 8 ML R BELTE H A ABRAEF 55 5751 1758 78 B KB AE XM SNPs.

2) B/PEAREHE (MAF) KT 5%:;

3) MRFTERIEEL AHS DNA BRESER. MEERSMERER

AR

4) HIRBATFTEE K 48 ML A A HER] X SNPs.

PR BATFTERAL R EBERRIET AR LK EFKBEREL, ETHHE
it FREFRES, BRI R MIHAL SNPs L8 K5I UMERE L, BRIMER
HERAL ARIEA AT, HP AR AN EXO 1 #RA 159350, HAK{L
ML 4> HIA: RAD17 SNP, SMARCADI1 SNP. MMP27 SNP. PSMDSBP1 SNP

CASP9 SNP.. DCLREIB SNP. BARDI SNP.
75+ ZE PCR (SNsPshot) 7 EIEEH
BRiRE, BATEENALEPCR M EAZERRTHR, FRNIEKIR
WA, TN WL, HAFRAEMAR, HFEEBRBBKK PCR PR,
53715 SNsPshot (£ PCR) IR PCR CEAMNREZEM), EEMTIYIT
BT
SNsPshot 514
PCR 5195t EAE— RN, LR R AERK, BRIIWESIWZ .
B8 5512 B RE " IRGEH TG, BN F RS, 2 LR &,
HESHRHRNFER:
1) length 5|4): 18 ~ 25 bp;
2)  length P=#): 50 ~ 100 bp;
3) iBKT: 55~65C;
4) CGRTHESH: 40~ 60%;
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FikdH

1. Z&PCR5|¥)
1> ZEiR% SNPs £7 B[ 3' LK 1bp KIMTHEAG Y, G| MK
WA 5515 RN MK KL A 24+6bp, BK T H7E
47°C~53C.,
2) dT (poly) MABRGIVIH 5K LA KA F R S+ RI5 P AT
A 4-6bp FIZH ARG AR A, HPFEEANERD T Y
KERES], TERARM AKX
3) IERIVEERTT LR RHET5Iw, MEH —&TERHHER
HE51Y, WA LMER 75— &2 T )
2. SIYFEFIRR R RE
XTI HRNTIDFIRREUR AL ERENEBRANRIEEE
RIEIT 0ligo6.0 AR L. Hh TRAES | PRt RAR e, BATATLE
Fifi http://blast.ncbi.nlm.nih.gov/Blast.cgi B, Human BLAT Search (UCSC Genome
Bioinformatics Site) #1THE ,

+. B PCR (SNsPshot)

1. PCR primer mix

RNARER T RETR:
=il &
dNTPs(10mM) 0.5uL
sk 0.8uL
10xPCR 229K 2.5uL
Platinum Taq(5U) 0.2uL
TR 1pL
RETW 1uL
ddH,0 19uL
Total 25uL

RIARZR SRR 25uL, K4 DNA10~50ng 5 7F DNA template ¥, PCR
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e

B &MHHR: 95°C 5 min— (95°C30 sec — 56°C30 sec — 72°C30 sec) x 32
cycle—72°C 5 min— 4°C. EEFET 0.2ml BHAHELE ABI 9700 Thermocycler 43
BT _EFE R
2. [F] DNA B3 HE, PCR FT87=4) F E 8 id TR AHE B s IR WA .
3. PCR Fif8r=#{g4t.

FYRATEENRAT EZRERERNY, W5¥). dNTPs %%, MM
MR AR RN Y. EEERIMRE % REARLTE:

A FEpL)
ALK 7.5uL
Exol (20U/uL) 0.2uL
PCR =¥ 2uL

SAP (1U/uL) 0.3uL
Total 10pL

EERTRAEWE, RIEFEE 37°C90 min, EXO 1 & SAP HKBEFERAE 75C4
A TFARHEF 15 min, 78 4°CH&AE T A {REE 24h,
JAs IR PCR (BAANDRELZEH)

X PCR EZAEVKI L ATHRME. KA IRRTREERAN, SHEEW,
BEEBEL. ERTREHA.
1. X PCR &t 519 LA R e & AR

FEHEAT K PCR CBAAMRESFEM) Z 8T, RAIGFIREE R 771565 PCR F=4)
HEAT SR . PCR P9 B — &4 0.01-0.04pmol SRAE A AR R 9 DNA
AR BRAEAL/E, AT7E-80 CYKFAEKHARIE, thAIZE-20'CIKBHIRAT 24h.

W5 Y R I

1 AR R RI5 | WAEAERE R AR, WK EREEHER, Hd 4-6bp
KR E R AR,
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2) AR HPLC J5iE4it & FUETEEAC B KT 30bp ) DNA 5147;

3); dT (poly) MAFEREIMIK 5 Ak LA RAHR R NE T HIG KRR
4-6bp HIZFIFRMMARILL A, K EEBKRA T ERIIIKERZES], 5
AL X 5o

4) ARG (EBREXRENES) EAOFE 50CH Tm fH.

5) IERXUEEERRT LARISRHAT 3198t M Hh— &R R EAR

514, WA CAE R 5350 — AT IR

EXO 1 SNPsfr3g I B AAL TEXOL R FE LA A, BATE H A4 Ars9350.
HWRBERPCRZKR I FEE=431Y). HIERTHEEERLS Y, 45 TF: £
AL/ ok 5" CAGAATGGTCTTAAAATGGGTGT-3' T3 A:

S TTCAGAATAAGAAACAAGGCAAC-3'. AT —IRPCRATEEM =P L
5| K
S_TTTTTTTTTTITTTTTTTAGACTCTCTTTCTACAACCAAGATCAAAC-3".,

2. K PCR (SNaPshot PCR FEf#)
DNA #IRIES: Ha5Em)E PCR =¥ &4 AIE 22 uL B & .
EHBIMRE: FIVREEHRIERNARPRE 0.2 1M HERE.
TR PCR FEAH R AR R T RFT7:

=il A& pL/Sample
Reaction Mix 1.5uL/ Sample
PCR =4 1uL / Sample
Probe Mix 0.5uL / Sample
SR 3uL
ZWRPEER, Bk SBE §1% (BI& SNPs MBERREY ), 7EMEMERRE

BELERA:

1) A, FTIFRAR U

2) Bk, HBEST G S|P

3) WA, 7E514 3%, H I SNP AL sALIEH— dINTP;
4) KBHEL 25 /) cycle.
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B

RIEL E PCRIAFIGRB T, LRIBRAERWTHR:
95°C 5 min— (95°C30 sec — 56°C30 sec — 72°C30 sec) x 30 cycle— 4C.

3. EBRRSMRNE dANTPs, $IEMH/3 i DNA P4 iTait. RNART

RFT7:
%l A&
SAP (1U/uL) 0.3uL
7&K 1.7uL
SEART=H) 3uL
Total 5uL

% ERAFBFHES, 37°CHRE 1h, 75 CHRIR 15min KiFE SAP &, 4 CLRTF 24h.
Jus RS R B AL B
1. kRS, RMNEEGHHT UMHEEZETRBIITRC, bp SRIEKXT
N E T B FR:
Bp 575G HIXT M8

R H R Dye 1% Bt
T dROX Red
G dR110 Blue
C dTAMRA Black
A dR6G Green

2. AiETFHRARFIERINHRE, JETRAEFERI DXL,
+. GiHET

THEAOFRHER, REIEMXTRAZ FAEER. PSA KFHEBRAM
MALREAR t K. & IEARDM IR R FEELRHEZE (Standard Deviation,
SD) R4, RNEFEERSAAKEIERA TR B RS, 48/ Pearson’s X°
R TERREBR S mRIERZ AN ER (BRASHRAZE . S ETY
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ZIAD) . HANKE HRLLI SNP A7 s B3 BRI R 43 A 45 22 {# A Pearson’s X A J5 ¥,
FE R 4T Hardy-Weinberg “FER R RN @ R EF K. 715 Gleason PF
SRARZEEB KRR (BEMEE) B KA K ZE Mann-Whitney U #% . logistic
[E] )3 5347 1 ZA T 54 e A 2 B B 5 A IR S B e A\ B B T 371 A i AU
B GAE L (ORs) 5 2 AHXT R A P H LA B H 95%F9 ] {5 X [B]( Confidence intervals,
Cls), R4 EFEFBMGZIREREMRET . 605 IREREXRAGHK
P[] SNPs 5 8 fa k4 AR i S I & DL B i 7 AT 404 e a4y
MX—7HE, BOVERMBEEFREMHSRIGSREBEARFRSE. RRE
MRTFIRRE R 2 EARHER E A : TNM 438 T1-2; NO/NX; MO/MX; Gleason ¥
4} 2-74}; PSA<S50 ng/ml. #RAEIRIFIRREAR S BEIRHERRERN: TNM 4+#
T3/4; N+; M+; Gleas88on $F4 8-10 4; PSA>50 ng/ml. RBEAATFHLL
HAndE, HEMENAFEREERE 2 —. EUFERSERX—TTE, Al
FEBELHPAFRAUYIRER . SRADNHAFRDIFER TR, U2 %
FERADFRLE, BREDR<T2 FHUKR>T2 FH. B EERBEREEENIEHR
RIFIR R B MEE XN EE R AR BT EmER. BARITEA
SPSS 20.0 Zeit 28, 7E P <0.05 HAAZAZERE LI RN, FELiHH
B AR R o
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Al A H L

WL R

—. FEAMKIREE LUK SNPs K15 5L

W VRIREE BT B AR B MLV 253 B, % FRAEL I s A 4% 214 4] H4R SNPs
R R AT B T
1. BEAWE. IR BRI (Bl B A R BN A K) 5% DNA

R RIR;
2. #F PCRF=YIAL, HMF. (XFBEE, SNPs FREHE, HIKEMHE;
3. Zxt5|99 R MR BRSO
. BEAHKRKIERS

253 BRI FI R B E 5HA 214 GIN BANRKIERZE 287, GRAK L
B3 PSA SR G EEF S ERE XS (p<0.05 FF&XF TH05) IR E 5
BT,  FIRIBEA L RAERE. W, FHERSRRERYLEIER
X, EHRRERKEREAYE, FERKRRER.
£ 1 ZiRE R IEAR

Table 1 Demographic and clinical characteristics of study subjects

Variables Control Patients Localized Pca Advanced Pca p value

No. of subjects 214 253 91 162
Mean age(SD) 70.2(8.0) 71.4(7.2) 72.0(6.6) 71.1(7.5) 0.174
Mean PSA(SD) 7(5.5) 60.4(64.1) 13.7(8.2) 74.3(64.4) <0.01
Smoking status no.(%)

Never 66(30.8) 74(29.2) 26(28.6) 48(29.6) 0.708

Ever 148(69.2) 179(70.8) 65(71.4) 114(70.4)
Drinking status no.(%) 0.975

Never 40(18.7) 47(18.6) 16(17.6) 31(19.1)

Ever 174(81.3) 206(81.4) 75(82.4) 131(80.9)
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REER

Gleason score

No.of subjects(%) 212(100) 84(100) 158(100)
2-6 52(24.5) 42(50.0) 10(7.8)
7 68(32.1) 42(50.0) 26(26.3)
8-10 92(43.4) 0(0) 92(71.9)
Tumor stage
No.(%) 241(100) 83(100) 158(100)
Tl 33(13.7) 25(30.1) 8(5.1)
T2 101(41.9) 58(69.9) 43(27.2)
T3 75(31.1) 0(0) 75(47.5)
T4 32(13.3) 0(0) 202
Nodal stage
No.(%) 221(100) 82(100) 139(100)
NO 163(73.8) 82(100) 81(58.3)
N1 58(26.2) 0(0) 58(41.7)
Metastasis stage
No(%) 240(100) 83(100) 157(100)
MO 165(68.8) 83(100) 82(52.2)
M1 75(31.2) 0(0) 75(47.8)

=. rs9350 FIZEE SR K i

£ 70 E AN A H X3 i A BE, 159350 ZEMER X A H AR &% R
X, W 2.EE 74 Hardy-Weinberg R (p KT 0.05), AIANZST R4
BE—wmtRE.
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A FE#
R 2 rs9350 B KEE S A
Table 2 Comparison of genotype frequencies of rs9350

Area Control Cases

Guangzhou Hangzhou  Beijing p value Guangzhou Huangzhou Beijing  p value

EXO1 159350 n=100 n=20 n=9%4 0.105 n=103 n=58 n=92 0.309
CC 41(41.0) 7(35.0) 49(52.1) 38(37.0) 18(31.0) 27(29.3)
CT 52(52.0) 9(45.0) 34(36.2) 56(54.3) 29(50.0) 49(53.3)
TT 7(7.0) 4(20.0) 11(11.7) 9(8.7) 11(19.0) 16(17.4)

P4, EXO1 (rs9350) #f5% SNPs 447

HTEER AR 3.1s9350 CC FALER A BAERTFI B S BAFEHATE 2 (32.8%5 45.3%), 19350 CT 1 TT
HANBERFIBREA S BA P HE S FA 53.0%5 44.4% (CT). 14.2%%5 103% (TT). 5 CC HEFEAAL,
CT BERNREAERMEFIRERENE (OR=1.648,95%CI=1.112-2.444, p=0.013: #ZiF OR-1.678,95%CI=1.176-2.500,
p=0.05), C5 THHERMZ MAFLKITERX (p=0.09)
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R 3rs9350 AH3< SNPs 4347

Table3  Association of rs9350 prostate cancer risk

Genotype  Controls(%)  Cases(%) Adjusted ORa (95%
SNP Gene Crude OR (95% CI) p valiue p value
or allele n=214 n=253 ChH
rs9350 EXOL1 cC 97(45.3) 83(32.8) 1.00(ref.) 1.00 Cref.)
CT 95(44.4) 134(53.0) 1.648 (1.112-2.444) 0.013 1.678 (1.130-2.494) 0.01
TT 22(10.3) 36(14.2)  1.912 (1.043-3.505) 0.036  1.955 (1.062-3.598) 0.031
CT/TT 117(54.7) 170(67.2) 1.648 (1.166-2.473) 0.006 1.714 (1.176-2.500) 0.005 '

C 289(67.5) 300(59.3) 1.00 Cref.) 1.00 Cref.)
TT 139(32.5) 206(40.7) 1.428 (1.091-1.868) 0.009  1.435 (1.096-1.879) 0.009

T RFR4ERE R SNPs(rs9350) 734

SRTERNER AECHEREIR ST, BOVE 72 SEAFERDFE Y5 BE 4R A AL 8850
714 # 702), FEHERR FEZAFEMAREIE. £RT 72 ZRERAD, 59350 CT/TT EFREEAGIHFEREX
(p=0.032); #H7 CHFMEFAFESWHTIEREMNR (BKIE OR=1.464,95%CI=0.998-12.147, p=0.041).
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# 4 RFFEE SNPs 4347

Table 4 rs9350 genotype and allele frequencies [n (%)] and adjusted OR stratified by age at diagnosis

Age at diagnosis <72 years Age at diagnosis >72years
Genotype controls  Cases Adjusted OR (95% p controls  cases Adjusted OR(95% p
orallele n=108 n=108 Ch) value n=106 n=131 CI value
cc 45(41.7)  37(30.3) 1.00(ref.) 52(49.0)  46(35.1) 1.00(ref.)

CT 52(48.1)  67(54.9) 1.537(0.869-2.720) 0.139  43(40.6) 67(51.2)  1.758(1.008-3.064) 0.047

TT 11(102)  18(14.8) 2.043(0.848-4.926) 0.112  11(10.4) 18(13.7)  1.830(0.781-4.290) 0.164

CT/TT  63(58.3) 85(69.3) 1.627(0.943-2.805) 0.08 54(51.0) 85(64.9) 1.776(1.051-3.002) 0.032
C 142(65.7) 141(57.8) 1.00(ref.) 147(69.3) 159(60.7) 1.00(ref.)

T 74(34.3) 103(42.2) 1.410(0.965-2.061) 0.076 65(30.7) 103(39.3) 1.464(0.998-12.147) 0.041

75~ AEMHR GRS E SNPs (rs9350) 2 #7

SHTERIF SAREIR 2804 4 R R g7 R A S B R P IR . ERBESIREASY TRANIE
HANBAEMEEE) 159350 CT/TT HEFEA5FHIKRTY SR B XKEHBAMR (KRIE OR=1.978,95%CI=1.070-3.022,
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p=0.027).
x5 ARMEEREESE SNPs 2T

Table 5 rs9350 genotype and allele frequencies [n (%)] and adjusted OR stratified by the aggressiveness of the cancer

localized Advanced
genotype  Controls  cases Adjusted OR (95% Controls  cases Adjusted OR (95%
or allele n=214 n=91 CDh P value n=214 n=162 CDh p value
CcC 97(45.3)  29(31.9) 97(45.3)  54(33.3)
CT 95(44.4)  43(47.3) 1.550(0.890-2.699) 0.122 95(44.4)  91(56.2)  1.749(1.124-2.723) 0.013
TT 22(10.3) 19(20.8)  3.077(1.440-6.573) 0.004 22(10.3) 17(10.5)  1.409(0.685-2.899) 0.351

CT/TT  117(547) 62(68.1)  1.798(1.070-3.022)  0.027  117(54.6) 108(66.7) 1.350(0.981-1.857)  0.065

C 289(67.5)  101(65.9) 1.00(ref.) : 289(67.5) 199(61.4) 1.00(ref)

T 139(32.5)  81(34.1)  1.678(1.175-2396)  0.004  139(32.5) 125(38.6)  1.313(0.970-1.776)  0.077

+. HABIGKIESR SNPs (rs9350) 4347

IHTEE R WK 6.5 PSA /KF2Z4h (PSA<10 ng/ml #HLLE; PSA>10 ng/ml) CT/TT RN EIFAERER (p=0.006),
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RIERIEFR S SNPs 2 8] 370 B B AR bk

£ 6 wKEIRS rs9350 SNPs 3t

Association of rs9350 with clinical

Table 6 characteristics
Mean age at
Aggressiveness of PSA level at diagnosisi
Gleason score [n(%)] diagnosis Smoking status Drinking status
disease no.(%) mean(ng/ml)
(years)

localized advanced <7 >7 <10 >10 Never ever Never ever
No.of sub. 91 162 121 91 248 219  70.8(n=467 140 327 87 380
reference CC  29(31.9) 54(33.3) 35(28.9) 35(38.5) 111(44.8) 71(32.4) 71.5(n=180) 51(36.4) 131(40.1) 30(34.5) 152(40.0)
Association
CT/TT 62(68.1 108(66.7 86(71.1) 56(61.5) 137(55.2) 148(67.6) 70.5(n=287) 89(63.6) 196(59.9) 57(65.5)
p value 0.812 0.184 0.006 0.526 0.461 0.341
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12/

SIEMPIRENEREERER/RNR, —LELTUREHERERGORESF
B MRS A, 2 N8 2 M ER—RER BN, BRfER S 5-11
. BILERAMHXHR, INBRELEKH 50 RMEKERESME (SNP)
SHiFIRERRRAX. AREESE, K4E 5 ARE 5 MELEK SNP 5%
57 SNP () BHEAHEL, BB ATSIAR 6 KUK B Bk 9.46.

H 2 i X LK 2R /N 200 S5 AE A R O R R o 1Y 48 /NETR] L SNPs #Y
fidk, $5HZE 12 1 SNPs FAHXH 10 MEEX ATFIRB X EHEMENRES
KEAFEEEENE N, X 10 MERE, 847 1 MIMBEEE. 1 1M7
TATERE. 24 DNA BEER. 5 MEMHERR 1 MR EASBEHEXE
H EXBEH 9 1 SNPs 5BM MK KA S RBRIRRLE KRB £
A5 30 FE R EMATF AR BXKEHTHE, KERASRKI L 29%, TXKHL
BARMIAT R 0.6%, H P ARHBREMNAR 02%. FRTBRITAERSLIHHATS
fRERB KR AT, ZIX 12 4 SNPs EHB M AT ARA BH, MRAR 5K
RIFE B R LR, H OR ERIX 47.4. BT, 7ERWE M BR XU IR & E VR4S
R b5 £ B i A SR B ) SNPs (S, SELAE AL, St TRER
B BRI ABE I S I R R A E R E R AR, FEMRERN
EES WA TR R 8 07 R AR

HAABRENDEME S EARHAE, FNHEARFELIERUBA
MEE, HEHENRESRERSIMLRE. E2ERARARTBER2IK
R 5 A 8 S XU AR 5K (K SNPs AT REZET B AR LA MMEM . B, £
WHTAER, F. B, SHFIKBKE#T T B EEFR S 005, -
HIEATREX —BENERSE, JREERRNRESRE 2 LM HME
[ 5K, ) A A B0 970348 S (4 31 BRRE 7 XURR AL G 4 SNPs 72 TEH LA AR P IR T
YR BT AR EH H AR L RERB MM ERR . — BT kS
L OIRE BT R A
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i+ FAH

T ¥l DNA MR BRE SRIFUEHER, RITEARAT PEAEH
ST FRTFBRE 5 B S 159350 ZBIHIXR. RATMBHAL R R EXO1 Bkt
REGWPIRES BHEEAEMAX. RIOTAEMHEEGSE T HEILE. T
AMEEEAER . SUMNAT MERTFIRRE B R ERA LR, RAEALRAMIS
MR, XN R R HOHE 45 T A B ROV X E 3315 & B34 X
19350 SRIFIAE R R R BEE R, HKIRRESME REHET +EilX
1s9350 5 A7 %) IR B 2 Al R R

EXOl1 & EL&MN SHERSEIER, 7TLURA ¥4 DNA 5XU% DNA &
B BT BRIEADE DNA $1.EX01 &—A 53 3 mI 51,
ARFEREE . SR ERRGNEBEERPREEEEEA. EX01 WEZEE
FIRAERE)R, Hinss DNA. RNA XU DNA iRz K4 E i Hti[35].
R Y, RATCLERE T EXO1 WERM-YEE, FEERTFE
PR AREAE, LB ER6]. FE[B71MAFEE[38] & kI BERE[39].

RBEMXAREEPHINARME R B EZRERE. G IHE 2
FEYIFREIE, LR ERIER L DNA 454, TR DNA 3E4 351
BEREEIR, ERMERE. TR MEAEKTIREY, £ DNAHEERERE
i EXO1 M IF#RA R LSRR A MBI EE R HE, 5 LSEREAR
g, XAMEG AT LA T RE 4 R .

EEBRATIH, h T BEFHKIHE rs9350 FRTFIIRE Z KX R, BRITIMA
THERBRENFIERE . ERERFEL (KF723), BERE (RRH
REFHEN), PSAKT (KF 10ng/mD HiFEFRAKERMX, BLS
gleason PF43. HMKF. B KFHILRKKEKR.

BAWHRDREERRBRE. §ERASENESBHETENEX
FRARHEEAFEREEH . Lk, STRAZMIUEFRNERIEMREEE,
TR ETER T B RBFHA AR . BE, XEHERKRETE=ZANAR
FIMHLR, FFA BV EHEEEE .

33


Administrator
矩形


% i

BERIRE, BARMET —BFXTHEMBEXE EXOL 159350 5 7751 SR XK
FRERE HEW . RETIH G LA RAIEE KRR L AT SNPs KT REtE
PR AELHEZERMNBRA, ERBIHE EXO1 SNP 153950 REsE1E A 4EW
PRSI RIS IR PR AR RIS T A TR
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