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(P <0.05) HA[R LR BIREA ] Keapl KN Fih T B 225 P >0.05), & : Keapl JED rs1048289 51 125 F] 240 i itk
973 40 A O, A AR A B A M RS T 5 R IR YT R AR TR A

[ XEIR ] AR R ZEE; BB AN ; 4 TRy WIS W 2 AT

[ FESZ%ES ] R737.1; R730.2 [ XEk#RIRAG ] A [ XZEHS 1 1007-385X( 2017 )03-0278-06

Research on the molecular markers of clear cell renal cell carcinoma based on
polymorphisms of the Keapl gene
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of Nankai University and Tianjin Stomatological Hospital, Tianjin 300041, China; 2 Department of Urinary Surgery, The
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[ Abstract ] Objective:To explore the correlation between single nucleotide polymorphism ( SNP ) of Keapl gene and
clear cell renal cell carcinoma ( ccRCC ), and to provide an effective molecular target for the clinical diagnosis and treat-
ment of the ccRCC. Methods: One hundred and eight carcinoma tissues from the patients with ¢ccRCC ( tumor group ) and
86 normal renal tissues from the tumor-free individuals ( control group ) were collected. Polymerase chain reaction-restric-
tion fragment length polymorphism ( PCR-RFLP ) and gene sequencing assays were used to detect NSP of the Keapl gene
and genotype of the samples of the both groups. Expression status of the Keap! gene in the both groups were examined by
real-time fluorescence quantitative PCR. Results: Distribution frequencies of the Keap! gene rs1048289 in different geno-
types and alleles were statistically different between the tumor group and the control group ( P <0.05 ). Risk of ccRCC in
the patients carraying AA genotype and A allele obviously increased, and AA genotype ( OR =2.292, 95% CI:1.159 -
4.533, P<0.05) and A allele ( OR =2.067, 95% CI:1.280 —=3.342, P <0.01 ) were risk factors of ccRCC. Expres-
sion of the Keapl gene in the patients of the tumor group was significantly lower than that in the patients of the control
group ( P <0.05 ). But there was no obvious difference in expression of the Keapl gene among samples with different gen-
otypes ( P <0.05 ). Conclusion: The Keapl gene 11048289 could be significantly correlated with ccRCC, and could
hopefully become an effective molecular target for early diagnosis and gene therapy of the patients with ccRCC.

[ Key words ] single nucleotide polymorphism ( SNP ); clear cell renal cell carcinoma ( ccRCC ); molecular marker;
early diagnosis; gene therapy
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5 A 95( renal cell carcinoma, RCC )& IR &
GEH W00 0 IR, 2 o N 4 O i g Y
39 AL R AT BT K BT 209 000 1,
FETHRAFIATI5 102 000 5], BFE R 8 Wh bR Z2 Ak b
A2 BB B gE( clear cell RCC, ccRCC)
BN RCC H S5 8 WL WA ( 75% o HL K 1)
ccRCC RE—FPZ RN PR, MU R H 5 ccRCC
10 2 e R R i S A

PR TR 2 5 1 ( single nucleotide polymor-
phism, SNP )& A st 4 48 5 vh e i WL 2878, ik 2
5 S T SNP A N 5 SV 4T i 0, X fil g
G RIZ WT 35 A TT MBS WAL A5 B B L
Keapl J&— 4~ 5 Jitd 5 Il 8h 25 11 45 & 1 2 K, 38 i
Keapl -Nif2-ARE {553l #% , Z 5 #ht S 4k Yook A
B R I, B A O R A PR o A AR
SR k. HTWIBE ST S 52, Keapl FH AL T
19p13.2, /1 6 MAMNETFI 5 ANE M. Hamis
FEHI & %/ 8 4> SNPs, Hith 1s1048289 J& T-4%
MRAE, 151048289 Wi T4 — MR A G AN
A, R EUTT RIS A I R P R A B R AR R R ATk iz
125875 T A o 1 s / AR 12 3 PR 1) 3 3k 5 i HL A
ccRCC IUYEH] . H BT i A W, Keapl B:[H SNPs 5
ccRCC M E R Rl . AR SC B 7R 2 /3 HT ccRCC
B Keapl HEPH SNP, W] ARV IZHLFILE ccRCC H?
SH IR FHLE], RS BRI T LT ccRCC
B WT B R YT PR ST TR A

1 #AREFE

1.1 W RFH

WA K R K 2450 I e Wb IR AP EL 2010 4F
2 HZE 2014 410 H 108 Bl FARiAIT I Lm B2
B ccRCC BEH) ccRCC HAANERMREH, HoHE
PE 76 B Lotk 32 9, AR S 35 ~ 72 B (AR IR
51.5% ), MR E#0.6~15.6 em( F¥EIES.2
em ). Furhman 739 T 2% 28 7], 11 2% 49 # . M %%
20 4 IV 11 1], W R WD) 86 M5 IR 4f A A
K UL KB A 03 AT B U0 Bk R T 280 B 12 W HE BR
ccRCC, TCygg st B oI 510 o0 78 3 19 1 B A 1
VR R4, Herh 3k 51 91 Aotk 35 1, AR % 27 ~
69 B ( FHJAEIL 46.6 % ) WFFTXT S I %8 M A
B BACRE ST E T BRI B B A
k.
1.2 E£ZRXAE5E

L4 DNA $2 G £ A6 50 R B R
HBRAT ), AR Total RNA /NEFHREURH] &( K

HEEEY TREAIRAF ), PrimeScript RT reagent Kit
( KEFAYTERARAF ).

MR L R [ v i) JE R 2 %), 9 A Primer Premi-
er5. 0 #4751t HF PCR W 4145 SNP
PLEAENE Keapl SEF R B 51915508 : 5'- CT-
GAGCGACTGTCGGAAGTA-3'( forward ), F i 51 ¥
5"-GGCCAAGCAAGAGGAGTTCT -3’ ( reverse ); F T
SERF 2 PCR 71 Keapl FEK mRMA 1514
F£%1 H9:5'-CATCTACATGCATTTTGGGGAG-3" ( for-
ward );5'-TAGTCCTTGCAGCGGGAGTT-3'( reverse );
N2 GAPDH 5|4 .5 -ACCACAGTCCATGCCAT-
CAC-3'( forward );5'-TCCACCACCCTGTTGCTGTA-3’
(reverse )o BIWIA ML TAEY TR( L) B0y
FRRAFHAT

Trans-Blot #% EJf#( Bio-Rad Mini Trans-Blot, 38
FEA SR AT ), R Y Beckman DUS00 , 35 [ I
S EIRFRA ) BERR R G2 UVP EC3 310, 3
UVP A F] )

1.3 P44 DNA 5 % RNA #2I

34 B R 2 DNA $RBUA ) & -5 201% To-
tal RNA /] 4 BRG] G ihd W A5 #RAE , B2 Ui 41
X HR L REAS 1 R 20 DNA FILEL RNA A% R 25 1Y
Kl DNA AT RNA ¥R .

1.4 PCR-RFLP 3% R 57 Keapl 11048289 1 & 49
SNP

HR i Hi5 0 9 235 R BE R4 L8 1Y SNP A7 A
151048289 E RGNz 5. DAL A1 DNA AR AR,
PURh ANTP AW, R I AL HE SNP A 2519 Keapl
FE B 19, PCR 9 300 & Rk SNP 57 S ZE N 1)
Keapl FEH B, i BERK JE R 378 bpo W 451K
95 C #iiA 5 min;95 °C 20 5,58 °C 30 s,72 °C 20
s, 330 MEF ;72 CLEH 10 min, HBR 6l A )
fiti Mse 1 ¥ PCR P=¥I7E 65 C HEATHEYI S . %M
VIR oK r=) i BeAE 2 A8 i S L R A 7 S5
HRENEEN G WIARGERE V). BV RN 7= ik 47
B RE BRI L UK, 358 I AR ZR e FL DK 45 2R
1.5 ¢ccRCC 2840 F Keapl 3 H &M 55 45 A

M PCR S 3K BURY Keapl K& PRAE A v B AL
B 10% #5755 PR, A5 0 L 11048289 43 o5 114 5
PRI 2E 28 1% 0, B lF PCR-RFLP 523645 5. XU 3
T T ZH A AR ) e PRI Y 0 A8 o PR, A 5 PR U RN 45
o7 FEPRBAR
1.6 S8R EZE PCR 4N ccRCC AL % Keapl 3
% mRNA K-

IR PrimeScript RT reagent Kit B 5 RNA Wi 5%
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SN cDNA, TESEI 92 8 &t PCR AX b #F 47 F496 36
J ¥ o PCR RUSARZR( 20 wl )A24E DNA 1 pl , |
TUF51854% 0.5 wl ,SYBR Green i 10 pl LUK
FEEAK 8 wl o SN AT 95 °C 30 5595 C 5 s,
58 °C 30 s, 340 NMEFF, W 222k HR LR A
ik,
1.7 %itzam

i FH SPSS22. 0 B A4 HEATEUHE S M. FEAS 1)
RARFEME Hardy-Weinberg ARG 56 DL K 9 41 11-4509%
A 22 509 LU AR RO R 56, T i BERHE 1 22 57

FURER B R 2 T 229001 , 4/ PE Logistic [R] AR 7
TR VR R SR 24 R S Y OR {H5 95%
CI PEAEARXT XS FE , LA P <0.05 85 P <0.01 F£RE
SEGIE L,
2 # B
2.1 WERFAH A

JibIRE 2 55 06 B AR 5P 2 R RS

SUCP>0.05 ), {E s 4 KB 5 W R 2 L 5] I i
BT P <0.05 X 1),

F1 WARGNOERER ol % )]
Tab.1 Clinical data of the patients in the two groups ( n[ % ])

Tumor group Control group X P
Age (t/a)
<50 50(46.3) 47(54.7) 1.337 0.248
>50 58(53.7) 39(45.3)
Gender
Male 76( 70.4) 51(59.3) 2.594 0.107
Female 32(29.6) 35(40.7)
Smoking status®
None or few 55(50.9) 61(70.9) 7.969 0.005
A lot 53(49.1) 25(29.1)
Drinking status”
None or little 73(67.6) 72(83.7) 6.597 0.010
A lot 35(32.4) 14(16.3)

a. None or few: Smoking amount < 2 packs/d; A lot: Smoking amount >2 packs/d; b. None or little: Alcohol

consumption <15 g/d; A lot: Alcohol consumption >15 g/d

2.2 WFUAA SNP w5 5 R

P AEA Keapl M rs1048289 [ PCR-RFLP
FEIEED] e ORI 25 R C B 1) R, 22 BRI Y
VIR Mse 1 BV , AA FEFBUEGI R 112 bp Fl 266
bp PI~ Fr B, GA BRI UG PI 112 bp.266 bp 5
378 bp = AN B, GG B AL IE A [ BeAS e i 1T 1%
FEAAR( 378 bp ). PAZH 53 51| BEHLAHL 109% #F 4K
BRI 5, W0 45 5 5 PCR-RFLP 45 B 45 & & N
100% o PHLIFEAS Keapl JEH 151048289 HYFLH 7 Y
S A61 5 R % 00 A1 £F A Hard-Weinberg F- i 1 £
(F2). WA GG .GA AA FEHF RIS 56 .39
M3 B, G 5 A 057 3 P35 31K 69. 9%
(151/216 )5 30.19%( 65/216 ), X}HEZHH GG .GA .
AA FEFBIS0 R 59 24 13 49],C 5 A AR

Py R 82, 6% ( 142/172 )5 17. 4% ( 30/172 )
(#F£2),

bp M GG GA AA M bp

T: Tumor group; C: Control group
Bl 1 Keapl EH rs1048289 £ PCR-RFLP #:il K8 ik &
Fig.1 PCR-RFLP electropherogram of the Keapl rs1048289
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2.3 PAHAK Keapl 3B SNP 5 ccRCC #9748 % 1

LR IR, Keapl FEH 11048289 AN [r] 3 [ £l
(GG,GA 5 AA) SN FEF( G 5 A )WRTE R
HFNXS B2 Z [ i 53 A AR (P <0.05 Fl P <
0.01 ). FEVHRE T WA IR IR 24 N &R 5 , Logistic

A
CTTGACCAGGTAG CGAAGATCTTAACCAGGTAG EGAALGATETTGACL

[ 7R Keapl FEIH 11048289 fY A [R] 32 [K]
FAENT FE R 5 ccRCC I XU AH 56, AA FE A
R A S5 FE R R ccRCC RS A (2 T 3
AA FEHAEI( P <0.05 ) & A i FH(P <0.01 )H
ccRCC BRIfER R Z( £ 2 ),

CAGGTAG

' ' .

A B C
A and B: tumor group; C: Control group

B2 Keapl EH rs1048289 il 5 &
Fig.2 Sequencing maps of the Keapl rs1048289

K2 FHEBEK Keapl EH rs1048289 EFE B S EESRES 7 nl % ) ]
Tab.2 Frequency distribution of genotype and allele in the Keapl rs1048289 of the two groups( n[ % ])

Tumor group Control group P OR(95%CI) P

Genotype

GG 56(51.9) 59(68.6) 7.501 0.024 1( reference )

GA 39(36.1) 24(27.9) 1.508( 0.781 ~2.909 ) 0.221

AA 13(12.0) 3(3.5) 2.292(1.159 ~4.533) 0.017
Allele

G 151(69.9 ) 142(82.6) 8.288 0.004 1( reference )

A 65(30.1) 30(17.4) 2.067( 1.280 ~3.342) 0.008

AN 200 B BE R BUREA H Keapl 3 mRNA 3
IRTEBLC 2 3 ) Bon, 55X BE AL BE AR He, bR 2
Keapl :H mRNA ik i FFEAR( P <0.05 ), B
Keapl FEHTE ccRCC MR LI FRIATIH, SRIMIA
[Fi) i PRI BURE AR ] Keapl KEP mRNA 235 £ oW i 22
S(P>0.05), M Keapl FEH SNP( rs1048289 )%if
IR IR A B E R,

R I

EAEA , ccRCC YRR 5T R E B T
A TS R T R A 1 R f R A A 1) S A
#53 ccRCC 15 LI RIA LI, BAI A R 2 B i TE
ARFRIE B M, 0 SR 25, ZE BRI I B0 B 30
HAFM B XTI B W AT i ds
FAR FATT SR JGHPEIGTT S AR R AE . B

RGBSR, RS fE BT B I 0S5
FH MR AT, R 2 TR N
R By 7 455 =X o I RI2 T Jr 58 55 it 1Y) o 22 4
S TEMVR G RIS WT AT R T A o ) S 2
Ve FH 32 B ORI £ 2 3 1 e 40

HETC A RZWIE BT ccRCC 73 Fhris
F A, N LIS W R g L [l
DA Ry Sty ) 280 43 TR 6T 25 E LT
FIGIR, R Pk Je . #FJe & Je Lk VEGFR .PDGFR .
FLT-3 S50 5, P04 22 SR/ I 2 IR 5 i 0 12 5 K
Y5 E) @ L mTOR 527 PI3K-AKT-mTOR {545
e SRR, T & A B I A A RS P R T T,
ccRCC HE AR BUS T RS0 I R AR, Wi
T RS AE ccRCC 2Y7 7 AT R N FH A5 .

Keap! -Nrf2 {553 2 A LADT & 4545 1) 3222



- 282 -

o [ fosd A WA T 4 2017 4E 3 H ,24(3)

T ARG ERACFCIRZES T, Keapl £
IR R G TR A AT A A A2 K, i Nif2 DA Keapl -
N2 AW P Es ok, mM A2 =N, s —
ZINAMIOR N T 95 i e . Keapl -Nrf2 4 1
PR RO 8 % J 1y LT B B 2 S
BFF5E 120 SRH RE AR AE Keapl PR 2875 5 3 A
FIRFH EH WD AIESE Keapl FE X %55 7
FIAFAEZ A SNPs.

%3 Keapl EF mRNA RiE5 ccRCC X rs1048289 HHH KM
Tab.3 Correlation of expression of the Keapl mRNA
with ccRCC and genotype of rs1048289

n  Keapl mRNA F P
Group
Tumor 108  0.844 +0.034 156.682 <0.01
Control 86  0.940 £0.040
Genotype
GG 115 0.879 £0.051 2.068 >0.05
GA 63  0.868 +0.045
AA 16 0.856 +£0.052

SNP J2& 5t P 41 7K S B A 4 41 1R A2 S5 T 3
DNA PRl 280, NRERAFEHFL 1 THA
SNP 13NN T HAG) 2 RARRK 5 T
O AT, PR R Ak BRI PR D) R B B 2 A A
R EE FIZ 5 A = AR AL Thrak
AWF SR KW T Keapl 3 A &5 X %€ A8 SNP
(11048289 )Y KL R #Y 55 55 (7 JE PRUTRAE ccRCC b
I8 20 55 1 H 0 B TP A A A I 0, e AN [) 3 PR AR
TN FE TR AE AL 0] i o A 25 52 3, B S
ccRCC FE KU AH G, JER R AA S5 BE 18 A 5
i H B ccRCC By KBS B B F+ &5 Keapl & A
rs1048289 HJ{E A ccRCC % i 4k . - 12 Wy 55 2
VAT A 3 T AR B T cecRCC IR IZYT 1
Jite 8 ] 2 5 S

AT FT 38 XF rs1048289 £ Keapl F:[H ik 5
ccRCC & A& L A vl BEAUFE HIBLHIEA T T 0025
Bt AR Z 0] Keapl 2 mRNA B3R5 2% 5
G X, MR 4 Keapl £2[F mRNA (2 3k &
B AR T 0 3 % B ZH . Huo 252 BF 5% 26 B A6 v
B Keapl FE mRNA Feik &G, X Nef2 i3
il 705 , T 2O = Nef2 $E AN, B R i
TR S S 1AL, A0 R 4 X B SR A R AR A5

X F rs1048289 J2: 7510 i3 M AE Keapl F:[H mRNA #
IKIMAE ccRCC KRR R TR B HEAVE R A58 25
B IRANRFE R 2 [0] Keapl 3EH mRNA 255 5
A N A2 SR A g S, R Tk
tH 151048289 5 Keapl LK mRNA Rk 2 [A] i 4H ¢
£, #RTM Hartikainen 25 %' & 8, &4 T Keapl 5
Nrf2 454G DX R 98748 T 5200 1 Keapl 5 Nrf2
AE E N S5 256, TR T Keapl X Nef2 B4
il 71, $E7R 1s1048289 1] GE 3 o ik 2 7E ccRCC
R IEVER S Keapl 3&H mRNA ik ok,

2% F R, Keapl FE[R SNP( rs1048289 ) B i
H ccRCC RIS W5 B KA YT A 8050 35, 2
PRI AA S5 FE ] A J2 ceRCC BRI fERE &K,
M ccRCC WIKGHEIZY T EE B T8 10 R 5 7% SNP 7] B
I Keapl &5 1R Y B 3R GA 1 R FEAE T, TE
PIMSSIEA R T KA R — DR .
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