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[Abstract] Objective To investigate the relationship of the single nucleotide polymorphisms (SNPs) of kallikrein 3
(KLK3) and vitamin D receptor ( VDR) and environmental factors with prostate cancer predisposition in Chinese.
Methods The genotypes of KLK3(rs2735839 is located between KLLK2 and KILLK3) and VDR (rs731236 is located exon 9) were
determined by TaqMan/MGB Probe technology in 108 prostate cancer (PCa) patients and 242 community-based normal
controls. The demographic information, body mass index(BMI), smoking, alcohol consumption, tea drinking, sport activity
and other environmental factors were collected for the two groups. Univariate and multivariate logistic regression models were
used to assess the relationship of genetic polymorphisms and environmental risk factors with PCa. Results The frequencies of
SNPs rs2735839 (A/G) for KLK3 AA, AG and GG genotypes were 13. 89%, 62. 96% and 23. 15% in PCa patients and
37.19%, 44.63%, 18.18% in controls, respectively, with significant difference found between the two groups(P=0. 00).
The frequencies of SNPs rs731236 (T/C) for VDR TT,TC and CC genotypes were 88.89%, 9,26% ., 1.85% in PCa patients
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and 90.50%, 9.10%, 0.40% in controls, respectively, with no significant difference between the two groups. The study also
showed that the risk for PCa in tea drinkers was only 0. 58 fold that of non-tea drinkers (OR = 0. 58,95 % CI, 0. 35-0. 96).

Conclusion Our study indicates that tea drinking is associated with the development of PCa; tea drinking is a protective factor

against PCa; SNPs rs2735839 of KILLK3 is significantly correlated with PCa; moreover, there is a multiplicative interaction

between SNPs rs2735839 of KLLK3 and environment factors. SNPs rs731236 of VDR is not correlated with PCa.

[Key words] prostatic neoplasms; singal nucleotide polymorphism; environment; risk factors; tea
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Tab 1 Primers and probes for genotyping of KLK3 and VDR SNPs
Gene SNP Variant Primer/probe sequence
KLK3 rs2735839 A/G Forward: TCC TCA ACC TTC CCC TAT TTC TG
Reverse: GTG AGG GAA AGG GAG AAG ATG A
FAM-CAT GGT CCA CTC GGC CAC AAG AC-TAMRA
HEX-CAT GGT CCA CTT GGC CAC AAG ACA-TAMRA
VDR rs731236 T/C Forward: CGT GCC CAC AGA TCG TCC

Reverse: TGT ACG TCT GCA GTG TGT TGG A
FAM-CCG CGC TGA TTG AGG CCA TC-TAMRA
HEX-CGC GCT GAT CGA GGC CAT C-TAMRA

KLK3: Kallikrein 3; VDR: Vitamin D receptor; SNPs: Single nucleotide polymorphisms

49~86% , 1 (70.52+7.11) %, PCa K4 B
R 240 BT 26 B, TR (48, 15% vs 36. 36%. P =

2.1 PCaZmMEAMTRBFEAEREAEL 108 il B H 0.04) RZ£(62.96% vs 74.38% ,P=0. 00) fEPi 4

S 51~88 %L FH4(70.01+7.26) % s Jewett Ifi IR
S .B HA 28 i .C #7332 141 . D 4 48 Hil ; Gleason T
Ired~T 4y 76 B, 8~10 43 32 ], XF MR LH By 4 i

6] By 22 S HA 40320 2 ), FOAE X & 16 B Y A 3 A
OR 73515 :1. 63(95%CI,1.03~2.57), 0.59(95%
CI,0.36~0.95), TEWFE 2,

®2 PCaRFHEXHHEERR

Tab 2 Environmental factors of prostate cancer

Characteristics A, e OR(95%CD P
Age(year, T=£s) 70.01+7.26 70.52+7.11 0.73
BMI(kg * m~ 2, 7£5) 24.9344.06 23.9142.74 0.11
Alcohol drinking n( %) 0. 04
No 56(51. 85) 154(63. 64) 1. 00
Yes 52(48.15) 88(36. 36) 1.63(1.03-2.57)

Tea n( %) 0. 00
No 40(37.04) 62(25.62) 1. 00
Yes 68(62.96) 180(74. 38) 0.59(0. 36-0. 95)

Somking n( %) 0.14
Never 51(47.22) 124(51. 24) 1. 00
1-20 pieces » d ! 51(47.22) 92(38.02) 1. 35(0. 84-2.16)
More than 20 pieces » d ! 6(5.56) 26(10.74) 0.56(0.22-1. 45)

Sports n( %) 0. 39
Yes 63(58.33) 153(63. 22) 1. 00
No 45(41.67) 89(36.78) 1.23(0.77-1.95)

PCa. Prostate cancer; BMI: Body mass index

2.2 SNP12.5 %5 PCa#) % &

2.2.1 KLK3 # VDR W3 FH A 5§ PCa # X B
a4 KLK3 fil VDR B SNPs {i £ rs2735899 5
rs731236 (1 3 B 25 I UL 1, % O HE KLK3 Al
VDR 3 A #5345 ¥ £F & Hardy-Weinberg “F fiif
AL PAES R 0. 25 F1 0. 58, WIEE 3 ArR . KLK3

() SNP rs2735839 H DX Y 7E i {51 25 1%t AR 2H (1] 2% S
AHEIHF R L (" =19.44,P=0.00), 5 AA IL#K,
il GG 30 AG 487 FE R W 35 m PCa 1 % 95 UK
(OR=13.67,95%CI,2. 01 ~6.72); VDR [ SNP
rs731236 & P AU 7 9 {51 20 F0 X BR8] ) 25 = JE 48 it
M =1.65,P>>0.05),
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Fig 1 Real-time PCR genotyping
of rs2735839 (A) and rs731236 (B)

£ 3 PCaB5IEA 24 SNPs EFEAE
Tab 3 Two SNPs genotype frequencies of

prostate cancer between PCa and control group

n( %)
SNP (NP:LlaOS) (f(\f):n;rf%) (95(%%(:1)
rs2735839
AA 15(13.89) 90(37.19) 1. 00
AG 68(62.96) 108(44.63) 3.78(2.02-7.06)
GG 25(23.15) 44(18.18) 3.41(1.64-7.11)
GG+ AG 93(86.11) 152(62. 81) 3.67(2.01-6.72)
rs731236
TT 96(88.89) 219(90. 50) 1. 00
TC 10(9. 26) 22(9.10) 1. 04(0.47-2.27)
CcC 2(1.85) 1€0. 40) 4.56(0.41-50. 92)
CC+CT 12(11. 1) 23(9.51) 1.19€0.57-2.49)

PCa: Prostate cancer; SNPs: Single nucleotide polymorphisms

2.2.2 PCali KmERHMESL 2 4~ SNPs th X %

rs2735839 (KLK3 2 ) Fl rs731236 (VDR 2 FH) 1)
B A RUFI 24 5 /278 W 43 A 5 4F % L Gleason TE4r
PSA /K 5 PCa JC K MK, SNP rs2735839 # 4 fiu
B S B G By R A Ry R PCa sy T 3
PCa & (P=0.03), i SNP rs731236 ##7 f [ %

RLFE C YR TR J7 BRYE PCa 5 i M PCa M54
hRERELEITFE LK 4,

F4 PCaBHIGKRFRERHILS 2 1 SNPs X &R
Tab 4 Two SNPs and clinicopathological

characteristics of prostate cancer

Variable rs2735839 rs731236
AA AG+GG P TT CC+CT P
Age(year) 0. 96 0.07
<70 7 44 51 3
=170 8 49 45 9
TNM classcification 0.03 0.62
Localized 9 78 74 9
Aggressive 6 15 22 3
Gleason score 0.74 0.71
<7 10 66 67 9
=>7 5 27 29 3
PSA pp/(ng + ml™1) 0.10 0. 60
<10 2 32 31 3
>10 13 61 65 9

PCa: Prostate cancer; PSA. Prostate-specific antigen; SNPs: Sin-

gle nucleotide polymorphisms

2.3 2REZS>MABRRZEA>HER KK
W IRAS K rs2735839 Ml rs731236 A 45 5 PCa
KA REM I R 1T 2 I R AR 414 Logistic [l
H5 BT, 45 5 (R 5) KWL IR EJE PCa R4 A &R
(OR=0.58,95%CI,0. 35~0.96), rs2735839 fif 3k
A5 PCa 9 & A47 RBE(P=0. 000) . 44 AG 3K
GG HF 1 PCa 9 B KU 2 #5417 AA 19 3. 71
(OR=3.71,95%CI.2.02~6.83),

&5 PCa ZEEFIEFKM Logistic @353 47
Tab 5§ Multivariate regression analysis

of factors independently associated with prostate cancer

Variable B b P OR (95 %CD

Alcohol drinking 0.42 1.185 0.276  0.85 (0.64-1.14)

Tea drinking —0.56 4. 44 0.035  0.58 (0.35-0.96)
rs2735839 1.28 17.80 0.000  3.71 (2.02-6.83)
rs731236 0. 37 0.35 0.554  1.26 (0.59-2.71)

PSA: Prostate-specific antigen

h Tt — RS PCa KA A SE R FE Z A1
3¢ HAE R FH AH 3¢ AR fin A5 789 43 531 3E £ 22 EBOVE H
SrHT. AH N ZE HOAE Ay B R A5 R (3R 6) R W,
rs2735839 SR A Z W) 1Y 3¢ HAE I 48 it 4 & XL,
FEHENT KLK3 A2 M7 4 rs2735839 Ay fi [ 3 [
B GG 3, GA WRFFEX G IR & AR RS 1) f&
B P /DT 55. 1% ., fE Logistic BIEMr 4y A
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Gt B LS REREIRSS KLK3 285
7 45, rs2735839 B A H. I 4T 38 HAE FH 43 M, 45

KL A BAGI 22 X (P=0.037),

R 6 rs2735839 SHEMUENEERERE PCa X EER
Tab 6 Interaction between polymorphism of rs2735839 and environmental risk factors with PCa
rsZ735839 Tea drinking (N=108) No5e (939D (RERT92%CD)
AA No 13 26 1. 00
Yes 2 64 2.64(0.56,12.53)
GA+GG No 55 36 13.72(3.04,62.04) —9.20(—25.36,6.96)
Yes 38 116 6.16(1.41-26.90)

PCa. Prostate cancer; RERI: Relative excess risk due to interaction

3 4 it

# HFT M1k, A 5% PCa 1995 K S0 HL A5 A
+ 43 1% %8 . Lichtenstein &M B 57 £ W, 422% 1Y
PCa F855 19 &9 w] JA DR 35t 4% DR 2R, JH Al i D 5 3%
BN E ML, A% KLK3 Ml VDR £ &5 PCa
MRR N EGATHREXLZNARAZ AR LS
FETEA—BME

ol A & PCa 1 4 35 R4 M DG F 98 4138 T 1
Yett ik 19q13. 33 A JLA SNPs 54 /i1 PCa 11 & [
PEAR OGO B M OC ) SNP & 1s2735839,
£ T KLK3 £ H F i 600 bp 4, 4 % KLK3, H 5t
JEFRAT BT AR PSA; i Thomas 251 7 40 4% PCa,
it 958 445 I s 0 O B 1 A 5 DR 2H R DG BIF 5 Y S 0
ORI AE 19 S YR ER B PCa 7 K11 5 Ik
P, AHFSE R, KLK3 2 K A SNP rs2735839
WAFENIE N GG 5 AG & H PCa I fGK MER2 A
44T 3. 71 f5(OR=3.71,95%CI,2. 02~6. 83,
P=0.00), Xu %" 5 HiE. SNP rs2735839
a3 N G AR TE R R PCa H i 35 &
FHEREY: PCa BB (P=0.03), 1M Gleason ¥4
K 5 1 6 32 BRAE =56 U] G 48 31 2% 3 3L, X 5 FR AT A0 AF
REEW—F, Zheng FE A K B ANBE PCa 5 &
P 5T W  KLK3 1Y SNPs rs2723839 [ £ 2
M5 &k 4 PCa Y fG B 1 JC % ; Kader 5518 F 5% &
B, rs2735839 BEEH I E 5 Gleason W4 Giit2%
B, WA AR TR AT RS BT R R B R
A NP NN N B

Lundin Z" { B 44 £ D(VD) AT g5
PCa BUW A G, 2035 77 LB IESE VD X PCa
AMHERRY, %XF VD @ g HZ & (VDR) 77 4
Az AL, BCHEI PCa Y B Bk VT BE BB T VDR
FER A 28 M. VDR LA SNPs 11 Taq [ »
fiF 9 AN FIX, B SNP rs731236, 578 L 42 (4

A DX 35l 1) H At b 75 A iR B ) 3 S - i LA R
It SNP 5 PCa 11 f& & M 2 % A1 %™, Medeiros
SRS B VDR Taq T 55 (B rs731236) 1
LA B ENIIEN C 4l f T B PCa B fE I M
RS T T 46 M 1/3(OR=0. 34,95%
CI,0.16~0.76,P<C0.01), FH LIk K CC &l & F %
AT LR A R S B PCa, SR T Gsur 2672 78 BL
Al & AREH W OF 540 578 . VDR Taq [ 5 Y
ZAME 5 &4 PCa WG R PTG, CC K K ALAE
B AT BE B A5R S 00 R 18 %5 12 %, P AL ] 1) 25
S L (OR=1.76,95%CI,0. 90 ~3. 45,
P=0.07), AWF5ERIILEH EDUE AH#EH VDR /Y
SNPs i # rs731236 (T/C) L H A TT, TC,CC 1
PCa #1 X5 8241 A #E b /9 b B 2 50 R 88, 89% .
9.26% .1.85%F1 90. 50% .9. 10% ,0. 40 % , % £H [A]
ZRIG T L (P>0.05) , B4 K rs731236
X5 PCa MY kA Z ) A7 AE I, 3xX Ud BH
FEDE ANBE rs731236 M Z AT RES PCa Bk
A TG U B T B DR A 05 22 2 1k A AE A O (8] 1Y
5,

i 98 14 i A s H A B PR 3R At A% PR R 3 R A
HOESE SN GRS P 0N NP5 e o T T N ¥
BEHAKE S PCa A K, HoiP IR 2 fE B = L iRk
AR R, ZHE Logistic WA HT 3 /R 42K &
PCa LRI A Z . WiAT W WF 9046 th, W A PCa
KRR TR S WM AN Ve - AT RE T Z A A
Kb AR A R R RIS S PCa A TEAH G
P, 0] BE R A% Hh Y R L BDOJL S R A . Park
gL IEWY L 2% B W] LA AR AE B B S BB N PCa
i/, BREEFER R 5 &R KLK3 BEF 28
AL A5 rs2735839 43 B & B . F) I AH Ife A5 7Y i 33 457
(38 HAE 5 0T 38 7R IR 28 5 rs2735839 Z M7 7E Al
P H AR, B ok ol WLAK A5 A AT g 5 fE K 3
GG+GAZ B EREPU/E AL T X AR PCa &2 2 £
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) SNP rs731236 f9 3 [ B Fl PCa 19 & A= Tt SR BE
WA R X PCa 1 & A2 72 A= 52 L A7 Q45 A
£ BEHER Y PCa KWW Z M RN i — L8
KEEA AT IR A 5T, LA R H SR R
PCa I 1 B7 55 4 ] £ 1L T S B} 2 i 4R 405
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