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KRAS X [E 3’ UTR M EZmNEAEESIER
SR NETHHEXE

2oy, gk R, Jt Y, XERS Y, Bkig D, ek 2
(DWPREFHFR & LFZWREFRESFEMFIHLN, =@ LA 650118; 2) 4 EAKER
af, =& 4 657200 3) L EAKRFE=ZMEBEER A, =8 LW 650118)

(FZE] HMY 4579 KRAS B 3'UTR K4 15712 Fl 157973450 37 215 = F I A B 39 (cervical
cancer, CC)FIE 0 I Kz NS (cervical intraepithelial neoplasia, CIN) mAEEME, Jiik 48N CIN £3H 461 1) .
CC B3 961 ) Je FABRE X IR 983 1], 2R A TaqMan 4T 0047 3L R 0 BUKG I, 354347 2 4~ SNP i 55 CIN &
CC MM . S50 17973450 i s A S5 JE I AT BB & CIN(P =0.004, OR=0.651, 95%CI10.487 ~ 0.871)
5 cCc(P=7.00 x 10, OR=0.667, 95%CI10.529 ~ 0.844) &4 ff PR 2, rs712 (75 7E CIN 41, CC 4l Fixt
YR 2] (1) 45 {7 356 R RN 6 PRI 2B A0 AR AR 1 25 R E Ge 24 (P> 0.017); BERL AT IS RN, BAFR rs712A-
1s7973450G 5 H = A9 CIN(P = 400 x 10*, OR = 1.714, 95%CI 1.269 ~ 2.314) fil CC( P = 3.84 x 1075,
OR = 1.667, 95%CI1.305 ~ 2.131) KA REEHHSE; HATH rs712A-1s7973450A W 5 KA CC KA REEHISE (P =
0.012, OR=0.790, 95%CI0.658 ~ 0.950). &5 T KRASHF 3'UTR XIKA SNP 17 £ rs7973450 1Y A S5
FER AT BB = DU ABE CIN Fl CC R A R R 22,

[KBIR] KRAS FEN; TR ZAM; BIUE, B LR R, =G AR

[FESEKS] R7357 [XEkbrEm] A [XEHS] 2095 -610X(2024)02 - 0014 - 09

Correlation of KRAS Gene 3’ UTR Polymorphisms with
Cervical Cancer and Cervical Intraepithelial Neoplasia in
Chinese Han Population in Yunnan Province

GUONi ", ZHANG Cheng?, HONG Chao ", LIU Weipeng ", YAO Yufeng ", YAN Zhiling ¥’
(1) Institute of Medical Biology, Chinese Academy of Medical Sciences & Peking Union Medical
College, Kunming Yunnan 650118;2) Dept. of Gynecology, The People’s Hospital of Zhenxiong
County, Kunming Yunnan 657200; 3) Dept. of Gynecology, The 3rd Affiliated Hospital of
Kunming Medical University, Kunming Yunnan 650118, China)

[ Abstract] Objective To investigate the correlation between rs712 and rs7973450 located at the 3’ UTR
region of the KRAS gene and the risk of cervical cancer (CC) and cervical intraepithelial neoplasia (CIN) in Chinese
Han population in Yunnan province. Methods A total of 2405 individuals (461 subjects with CIN, 961 subjects
with CC and 983 healthy controls) were enrolled. The SNPs were genotyped used TaqMan assay and the correlation of
these SNPs with CIN and CC was analyzed. Results The A allele of rs7973450 might be a protective factor for the
occurrence of CIN (P = 0.004, OR=0.651, 95%CI 0.487 ~ 0.871) and CC (P=7.00 x 10, OR= 0.667,
95%CI10.529 ~ 0.844). There was no significant difference in allelic and genotypic distribution of rs712 among CIN,
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CC and Control groups ( P> 0.017) . The haplotype assay showed thatrs712A-rs7973450G was associated with
increased risk of CIN (P =4.00 x 10 OR= 1714, 95%CI 1.269 ~ 2.314) and CC (P=3.84 x 107, OR=
1.667, 95%CI 1.305 ~ 2.131). While haplotype 1s712A-1s7973450A was associated with a lower risk of CC (P =
0.012, OR= 0.790, 95%CI 0.658 ~ 0.950). Conclusion The A allele of 1s7973450 in 3'UTR of KRAS gene

might be the protective factor for the occurrence of CIN and CC in a Chinese Han population in Yunnan province.

[ Key words] KRAS; Single nucleotide polymorphism; Cervical cancer; Cervical intraepithelial neoplasia;

Han population in Yunnan

B B A IR B A TR R v [ R
X 2ot i W e 2 — . 2016 4F, FRIEE
FERT AR EORE R 1177, AR AE TR [ Lotk
Jiggg v S 2R 2 2, BESE R, e S N FL SR
3% £ (high risk human papilloma virus, HR-HPV) f}]
RSl R YL B (cervical cancer, CC) %A (14
FHRERD FLRYe HR-HPV A& S 8E i L
Fz N 988 2% (cervical intraepithelial neoplasia, CIN)
RHE, JFRZA T REHEE Ry cCW o (HIFIE BT A &
e HR-HPV B2k fe R HR 2ot J B 80, Il 4F
KIWFFE B, g AE R AT BES MR CIN Hil CC
AR T S 22 5, DU R B DR 20 b ) B AL TR
Z & M (single nucleotide polymorphisms, SNPs) ,
5B B0 138 % B SRR B AR OGP B — 5T
ﬁ[\‘)‘l_:‘,‘ [5-7] o

KRAS A 7 fe i WA 28 R BUm SL A,
80% I NI IR AL 30% W45 B IS Ja A
Jifi B 45 KRAS JER G = A8 ™, ifF 5 R W,
£ T KRAS Y 3/ 4E 1% X (3" UTR) L=/ SNP {3
5 FE IR E XU R AR A7 R AHSC, Bl InSs H e |
B, FLIREAED . T 3 UTR KUZ /N RNA
(microRNA, miRNA)Z 5 KRAS F:H E K H#E 0
e P8, AL T X B SNP A] BB £33 2o 52 e
miRNA Xf KRAS H& [R5 14 I 12 DA 52 M1 s 1
ﬁi&ﬁ@[lz—m]o

ABFFE LI KRASFE K f 3 UTR X B F 14 2
A~ SNP {37 £ (rs712 1 1s7973450), 55 =M
DUBERAAE CIN A CC BIARSCAE

1 HR5T®

1.1 #HARFKESSH

AT GT 46 2 T A I 88 I e A8 P 2% B3 2 o A it
HECH A5 . KYCS2021193), 7648 “ %1% 6]
B ENT, RS EUE 2 rE  E BE e g2
W7 Sk B L e N R AR Y BB 416 IVE S CIN 41D
K2 Wi b B B i B E 961 BIlYE R ce 4L, TR

B, FEAILBRBE A1 2 A e i g B 2 1 983 14
ZA T BRAL . WARRAE: (1) CIN F1 CC 24
HERDAERZ b EE S 2YT i
HilFe bR (2022 f) ) "4 EBREE RS U Im
PR kR AE (FIGO 2018) 'S A1 WHO (& 5519 il
ARG AT MR HR e (2021) ) U ep X 78 S S
HR AR AR 2 W . IR IR 25 5 0 AR HE s (2) 1
RIEATHOT . ARY7 . G2 5 0 i 70 A ) 25
YIAYY 5 HEBRARME . (1) R HUAS 52 35 1 PR 98 K
(2) & IFHACE R o (255 (3) & I il B 0
S M B
1.2 FERKFIFIE

DNA £ BUi® %) & QIAamp DNA Blood Kits
(1% [F QIAGEN, %% 5110651106); SNP{v /5
rs712( Assay ID: C_189219680_10) F1 rs7973450
(Assay ID: C_189571552_10) 1 3£ K /3 RIEREF Taq-
Man® SNP Genotyping Assays( 3 [E Applied Biosy—
stems); 3 R o3 AR ) & QuantiNova™ Probe PCR
Kit( % [E QIAGEN, %% 208252); £ Jjfigifin
1 Varioskan LUX3020 (3£ [E Thermo Fisher Scien—
tific); SZHFPE G E B PCR Y LightCycler® 480 11
(#i-+ Roche ).
1.3 £ EEZH DNA ZE

RIS G A M g ki, e U5 ik A
WX G HUsE A i o B AL 41 DNA, JEHSH6
TG BETT XS AZ R A i EA T MR NGl B, FE S AR
7T -80 °C vKH -
1.4 SNP EEHE

SNP 7 5 35 [H 3 B I 1Y PCR 2 B T 384 L
Merh#EfT, PCR WAKZE N 5pL: 2 x Probe PCR
Master Mix 2.5 pl,, 40 x TaqMan® SNP Genotyping
Assays 0.2 pL, A DNA(15 ng/pl) 1 pl, T H T
fii /K 1.3 pLo P I LightCycler®480 PCR 4% 5 Ji #4
JFFBRCEMT . 95 °C HZAEM: 2 min, 95 C 8PS s,
60 C iR KIEMH 30 s, P74 40 NMEIR, i Light-
Cycler®480 R AF X} 3 [H 43 B i b B s AT 5 L S
ST A RIS G BRI, SR F G B e KA
BN DNA #E4T PCR B .
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{6 1] IBM SPSS Statistics 26.0 Bk 4% 4 47
Gt oM. B K J7 2253 1 (One—way ANOVA)
FHF20 41 €C. CIN J 1 20 5 XoF BE 20 ] A 08 23 A 2
5, P<0.05 NZERAGIFE L. R
1A% S 15 K6 5% (hardy—weinberg equilibrium, HWE)
FHNAREAR BTN, P<0.05 HESH
SiitoF i X, fdi ] SHEsis #4470 BT SNP 1] iy %
BIAPMHOCR, IR, S0 5 SR
T K AR B B DA L 5 CIN T CC % s IRV 14 A G
PR RIS AT o0 M, X F 2R B 1 7

P E %S, K Bonferroni ¥ % 2 25 M K SF [ {E gF
1TMIE, P<0.05 WERAFIE L.

2 #ER

2.1 WHARXMSFHARERDEN

AT ARG X S 2360 ], 145 CIN
B (CIN)416 1, CCHEF(CC )61 1 K filt
FREXHE (XF BE 20 ) 983 1], 4540 A (CIN, CC FIX} R
H)MFRERLEHEITFEX(P=0074, F=
2.605), W.F 1,

*1 MRWEHERHDEERT (X+5)/n(%)]
Tab.1 Grouping of study subjects [(X+5)/n(%)]

BORHRFIE CINZH CC4 it B4 F P
NEi(n) 416 961 983 - -
R (F) 45.00 +9.55 46.25+9.81 45.77 + 8.87 2.605 0.074
i A 53391
CIN2 51(12.3) - , _ _
CIN3 365(87.7) - - - _
I - 624(64.9) - - -
I - 270(29.1) - - _
m~1Wv - 67(7.0) - - _
S B A
scc - 799(83.1) - - _
AC - 162(16.9) - - -

22 KRASEEI'UTREEBA 24 SNPlrsS

CIN #n CC pytE X 1%

KRAS FEH 3'UTR X3 2 4~ SNP 37 5 (15712
1s7973450) 1) 45 ik PR U451 3 76 Xof B4 v 19 0 A 4
A HWE(P>0.05), FUAMITHAREARLGHE
RREME. ZA BRI REBR, 157973450
S AE CIN, CC AT B8 3 41 ] (i 2437 FE (P =
0.001) FIFE R BRI A (P = 0.005) 2341 22 S 344 e it
PR L (P<0.05); 1s712 %54 B A K HC 6 PR A0 7
CIN. CC FIX} I 3 21 [B] (4 43 A 00 % 22 S o ge ih2
& X (Bonferroni #1F, P> 0.017), #iHH rs712 1]
fie 5 CIN 1 CC 19 & A KU To A e, Seit i
gEWL L 2, PE— X rs7973450 3L iS5 AE CIN 41
S REAL . CC 2RI HE 2 A 26 {57 3 PR 32 PR A0
RomESHETHMHLEK, 4R8N,
rs7973450 {9 A 55 {3 3 AT BEJ& CIN(P = 0.004,
OR=0.651, 95%CI0.487 ~ 0.871)F1 CC(P=7.00 x

10, OR =0.667, 95%CI0.529 ~ 0.844) %1y
Ry R, W% 3.
23 KRASEE3UTREREBAR 2/ SNPlzES
CC AEIRE X B AR RE g K5 BRI % 1%
PE— W5 T KRASFHEH 37 UTR X B 1) 2
A~ SNP 37 s 7E CC AR FRZE AU (SCC F AC) Y
AL . FEZ A LB HT Y, 157973450 TE 4%
2 ] 14 2 v 3 PR R ik R 7R 3 A7 % 2 S LA e it
FEX(P=751x107), HRMEH] rs712 i 55
A8 A5 A7 IR R 56 PR 780 43 i B 2K 22 5% ( Bonferroni ¢
IE, P>0017), W4, PIM LSRR ER,
rs7973450 {if 5. 7€ SCC AT B 41 [6] ( P = 0.004 £l
0.013), AC FIXJHE4 (6] (P = 0.002 F1 2.00 x 10™*)
F14) 5 o7 S5 D] R 5 [R]85 S S LA e
B Iz A EAFEF T RE & SCC(OR = 0.698,
95%CI 0.546 ~ 0.894) Fi1 AC(OR = 0.545, 95%CI
0.370 ~ 0.801) BRI HEHZER, W&k S5,
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% 2 KRASER 2 4 SNP &7 CIN 4H.CC Afx RAE S M EEMERBFENS M (n(%)]
Tab.2 The allelic and genotypic frequency distribution of the SNPs in KRAS gene among the CIN, CC and control groups

(n(%)]
SNPs A SR/ PR 7Y X IR CIN4L ccdl P P HWE®, P
15712 A 405(20.6) 181(21.8) 412(21.4)
0.633 0.729
C 1561(79.4) 651(78.2) 1510(78.6)
A/A 38(3.9) 24(5.8) 46(4.8) 0.469
A/C 329(33.4) 133(32.0) 320(33.3) 2.726 0.605
C/C 616(62.7) 259(62.3) 595(61.9)
157973450 A 1837(93.4) 751(90.3) 1739(90.5)
13.782 0.001"*
G 129(6.6) 81(9.7) 183(9.5)
AJA 855(87.0) 337(81.0) 783(81.4) 0.093
A/G 127(12.9) 77(18.5) 173(18.0) 14.89 0.005"
G/G 1(0.1) 2(0.5) 5(0.6)

"P <0.017(Bonferroni® 1E, n=3),

% 3 rs7973450 7 CIN 4H.CC AMX RABEMERMEFBMEMRAMELE [n(%) ]
Tab.3 Pairwise comparison of allele and genotype frequencies of rs7973450 among CIN group, CC group, and control

group [n(%)]

S LR /R R Y A G A/A A/G G/G
bogiizEey 1837(93.4) 129(6.6) 855(87.0) 127(12.9)  1(0.1)
CINZ 751(90.3) 81(9.7) 337(81.0) 77(18.5) 2(0.5)
CC4H 1739(90.5) 183(9.5) 783(81.4) 173(18.0)  5(0.6)
e 8.484 9.444
P 0.004* 0.009"
CIN vs X R4
OR(95%CI) 0.651(0.487 ~ 0.871)
7 11.535 12.637
P 7.00 x 10* 0.002"
CC vs X B4
OR(95%CI) 0.667(0.529 ~ 0.844)
7 0.031 0.058
0.861 0.971
CC vs CIN
OR(95%CI) 1.024(0.778 ~ 1.350)

% KRAS J:[H 3'UTR X811 2 > SNP £/ 5 5

B 89 AN TR IR 0 3 9 A S A BT 45 SR BOR
157973450 {37 55 7E 45 2L [B) [ 55 037 3 [R50 % 0 A 22
SHAL L (P=0.007), W6, L
ATLH I PPN Hee, 25 SR UL, A5 0 S5 Ao 3 (R 7
1 120 55 %% BEZE (] 1) o3 A 0% 25 S B Gt 22
X(P=0.004), HFETHASXTIEA . M~ VI
2H 5 %) R 2 A5 A T 1 20 AT AR (1) 22 53 R e 12

X (Bonferroni # 1E, P>0.008), W7 7 (H4dH
B mERSTARER). U EGREY,
rs7973450 {3 £ AT BES CC I R 23 HAG HH &k
AL RN LR A TTRE R SR 1A O M ]
ZE(P=0.004, OR=0.698, 95%CI0.528 ~0.890),

MR 7 i o b 45 R R, KRAS 3 A
3'UTR X 3 ) 2 4~ SNP i 15 rs712 Fl 17973450
FEAE SR E B (D' > 0.8) . HF— A rs712-
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& 4 KRASEEH 24> SNP EARRERELE CCRHIAFMMBABEMERMERBSHFR (2(%)]
Tab.4 The allelic and genotypic distribution of two SNPs inKRASgene among different pathological types of CC case and

control groups [7(%) ]

SNPs SN LR PR A Xt A SCC4 ACH P P
1s712 A 405(20.6) 342(21.4) 70(21.6)
0.416 0.812
C 1561(79.4) 1256(78.6) 254(78.4)
A/A 38(3.9) 35(4.4) 11(6.8)
A/C 329(33.4) 272(34.0) 48(29.6) 3.684 0.450
c/C 616(62.7) 492(61.6) 103(63.6)
157973450 A 1837(93.4) 1452(90.9) 287(88.6)
13.438 0.001"
G 129(6.6) 146(9.1) 37(11.4)
A/A 855(87.0) 655(82.0) 128(79.0)
A/G 127(12.9) 142(17.8) 31(19.1) 24.134 7.51x10°*
G/G 1(0.1) 2(0.2) 3(1.9)
"P <0.017(Bonferroni® 1E, n=3),
2% 5 rs7973450 7£ SCC A . AC AFBAFEMERMERBNEH AL (n(%)]

Tab.5 Pairwise comparison of allele and genotype frequencies of rs7973450 among SCC group, AC group, and control

group [1n(%)]

A7 R DR /R DR R A G A/A A/G G/G
X} HRZH 1837(93.4) 129(6.6) 855(87.0) 127(12.9) 1(0.1)
Nee 1452(90.9) 146(9.1) 655(82.0) 142(17.8) 2(0.2)
AC 287(88.6) 37(11.4) 128(79.0) 31(19.1) 3(1.9)
7 8.207 8.754
P 0.004" 0.013"
SCC vs IR
OR(95%CI) 0.698(0.546 ~ 0.894)
7 9.764 17.117
P 0.002"* 2.00x107#
AC vs XTIR4H
OR(95%CI) 0.545(0.370 ~ 0.801)
7 1.630 6.924
P 0.202 0.031
SCC vs AC
OR(95%CI) 1.282(0.875 ~ 1.879)
1s7973450 AEHEL, WP SR KT 3% AT K TCH (P =0.064), 546, HARRL s712C-

RUFEAT 2L 0] o0 A 22 9T o S5 R BN, 1s712A-
1579734506 iX — HLAEBIAE CIN 4 (P =4.00x 10™*)
X HEZE . CC ALFXT AR ZH 8] (P = 3.84 x 107°) By 43l
RS W BA GRS, R RS
HOE ) CIN(OR = 1.714, 95%CI 1.269 ~ 2.314)
1 CC(OR = 1.667, 95%CI1.305 ~ 2.131) &4 X
W& AH ¢ 5 T BA AU rs712A-1s7973450A 1 fig &
CCRAERMMBY R ZE(P=0012, OR =0.790,
95%CI 0.658 ~ 0.950), [HiZHf5AIL CIN &4

rs7973450A 7 45 21 (] 1) 43 A AR 1) 22 S T ST
BN (P=0.539 £10.582), WL¥ 8.
24 KRASEE 24 SNP AL S EH A E#ES
HBERE
AN i o e 45 R R, KRAS 3 A
3'UTR X 38 (1) 1 > SNP 37 &5 rs712 F1 rs7973450
HFrESEM (D > 08), dF — M # rs712-
157973450 HLAFRL, KT AR KT 3% B HAE
RUFEAT 2 0] o0 A 22 98 o S5 R BN, 1s712A-
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S5, KRASHEIN 3" UTR Z351E5 5 B DU S 508 KB 3L Bz IR AS AR SGHE 19

& 6 KRASEEH 24 SNP EAFIGAKSH CCmBIAMMBABSMERMBERBLIFHIBFRL (n(%)]
Tab. 6 The allelic and genotypic distribution of two SNPs in KRAS gene among different clinical stages of CC case and

control groups [7(%) ]

SNPs AN BE PR/ PR R Xif B2 I [I§:4] 1 ~ V15 2 P
1s712 A 405(20.6) 276(22.1) 105(19.4) 31(23.1)
2.279 0.517
C 1561(79.4) 972(77.9) 435(80.6) 103(76.9)
A/A 38(3.9) 33(5.3) 9(3.3) 4(6.0)
A/C 329(33.4) 210(33.6) 87(32.2) 23(34.3) 3.445 0.751
c/C 616(62.7) 381(61.1) 174(64.5) 40(59.7)
157973450 A 1837(93.4) 1132(90.7) 488(90.4) 119(88.8)
12.140 0.007*
G 129(6.6) 116(9.3) 52(9.6) 15(11.2)
A/A 855(87.0) 510(81.7) 220(81.5) 53(79.1)
A/G 127(12.9) 112(18.0) 48(17.8) 13(19.4) 16.066 0.013
G/G 1(0.1) 2(0.3) 2(0.7) 1(1.5)

P < 0.008(BonferronifZ i, n=6),

R 7 rs7973450 EEARE GRS HA CC Bl AN BAGEMNER S HINEMTRALELE (1(%)]

Tab.7 Pairwise comparison of allele distribution frequencies of rs7973450 among different clinical stages of CC case groups

and control group [1n(%)]

ST FE PR /3 (R A A G
pagliseey 1837(93.4) 129(6.6)
I 31 1132(90.7) 116(9.3)
1T 34 488(90.4) 52(9.6)
M-~V 119(88.8) 15(11.2)
7 8.099
I 3 vs %t1EZH P 0.004"
OR(95%CI) 0.685(0.528 ~ 0.890)
7 5.951
1T vs XF BRZH P 0.015
OR(95%CI) 0.659(0.470 ~ 0.923)
e 4215
I ~ IV vs % ABZH P 0.040
OR(95%CI) 0.557(0.316 ~ 0.981)

1579734506 X — HA5RIZE CIN 41(P=4.00 x 10)
FIXTRRZL . CCZLMXTHRAL A (P =3.84 x 107°) )
BRSNS B HA SRR L, R G
S CIN(OR = 1.714, 95%CI1.269 ~ 2.314)
1 CC(OR =1.667, 95%CI1.305 ~ 2.131) & X,
B AH 5 5 T BAf% Y rs712A-1s7973450A 1] fE &
CCREMMBIPERZE(P=0012, OR=0.790,
95%CI10.658 ~ 0.950), {HiZPAfERIY CIN &4
KB TCAH M (P=0.064), H4h, FAER rs712C-
137973450 TE 45 20 [] (1) 53 A3 A5 3R 1) 22 57 TC S
B (P=0.539 f10.582), W8,

3 itig

KRAS & T RASEEH KT, %5 K 4 iy — Fof
/IN GTP i (small GTPase), FIVE RN —Fh “4FIF
57 Y83 R i MAPK Fl PI3K %545 538 B A9 30
MM AL W SEB, TR .
/N, KRASH:ER A8 5 Z Fh g K AE A OC, T
80% Lk I 1) KRAS %728 & HEAEFLAE 12, 13 1 61
SEMF R, KRNI R LR, X%
AR v KRAS UIRERERAE , (T iR 5 5 10 % w4



20 R ERKFEK 545 5
R 8 KRASEE 24 SNP fii 57 CIN £H.CC AFX B A BB BER S (n(%)]
Tab.8 Haplotype analysis of two SNP in KRAS gene among CIN, CC and control groups [1(%)]
{745, rs712- 57973450
R AIA A/G C/A
popiiEa:| 292.67(14.9) 112.33(5.7) 1544.3(78.6)
CINZH 102.31(12.3) 78.69(9.5) 648.7(78.0)
CC4 234.71(12.2) 177.29(9.2) 1504.30(78.3)
D' 0.886
I 0.241
CIN vs X} HEZH
OR(95%CI) 0.796(0.625 ~ 1.014) 1.714(1.269 ~ 2.314) 0.940(0.771 ~ 1.145)
P 0.064 4x107% 0.539
D' 0.910
7 0.272
CC vs X} IHZH
OR(95%CI) 0.790(0.658 ~ 0.950) 1.667(1.305 ~ 2.131) 0.958(0.821 ~ 1.117)
P 0.012" 3.84x107 0.582

SRS, SR . TR, R
Jiggg iy A 20 i T KRAS PR R X 358 (1)
W 3'UTR X)) 1% 356 PR A8 55 0T il 2l i 52 ) KRAS
R IR, S8 KRAS AR & M5 5
BRI SR, DN R e A KU AR e 23] AR
G BE B T 2 T KRASH: K 3" UTR X 3 A4 2 4~
SNPs 37 &5 (15712 Fl 1s7973450), 435 =N
JENAE CIN Fl CC A A K A SN, KR 1797 -
3450(A>G) 5 CIN fil CC &A= KU A E .

AR, miRNA PRy —FhE 5 5 9875 B,
L 1R iR A DGR 9 1) — U5 . miRNA W] i
HERBEPI ) 3'UTR X IUF 51 B AMAS Gk i 9 KL ]
Fik, REEFRAFSIEEEER S le-7 2
P Z ST miRNA 05, 72 R0 bR o & F5 1
FHES ) BF9E &, KRAS N mRNA B 3'UTR X
WA 104 let-7 AN G 5 (let=7 complementary
binding sites, LCS), I, KRASH:A 3'UTR IX
) SNPs v iS5 AT RE X let—7 X KRAS JE [ ity %
KRR P AR 5712 BRA T
let=7 FEPIBY LSCT N, 7 [ F0 55 74 B AHE iy
W AR R 1s712(T>G) 545 B i & A & A
K, HARALHED T BoA by 2 e i Je AH G 1 XU
PRI 22 25290 A 15 R RN FL IR I BIE 5 b R 2% B
A7 s Y T 8 or 35 R 55 0 0 A AR DRI A O B
Lena J Chin %5 PU 7241 % KRAS 3K 3'UTR [X 4,
() SNPs 5 NSCLC Wy AH PR 5E th & BE 1s712 5
NSCLC B RS ToAH M, X 5 A58 %7 S 1

BT AR -, DRGSR BN,
TEAR R FE o X rs712 B0 BT 245 AR — 30, 7T fig
JE T rsT12 FE AN [0 h R HE AR R — 38,
A I SE AR AN BB TS S LA A AR R 22 57
T o

AMFFE & B KRAS F&[H 3"UTR X3k (1) 55 — 4~
SNP i i 157973450 5 = Fg DU A CIN, CC &
A K AR G, A A A SR LR AT RE S m Y
CIN Fll CC BARKA K . Fu 5552 BF5E & Bl rs 79—
73450 A>G) 5 B B 240 W8 1) & A= U o AH S 1
Qian 55 B3 PR 5T W IE T %A 45 E RS 5 IY
T T A 28 i S5 9R 1)  AE RURS: T AR 96, 17 Lin
S50 I 9T 2 BRAZAN 5,10 GG L PR L m] LS i
25 RE 40 MR 9 R s RURS: o H RITEE X2 AT S5 B 5E
i, HRRIRRGEES RIEA—B, X rlReE
TR BR AL | g4 A AT B8 15 15 5 LA SR
AR/ 2R IER . BT AN &A%
B IUEARE CIN fl CC & A XU AR etk
R SR IO 1A JE R A R AS B AN [R) B RIS % AT
K5 CIN A CC Z a1y 5CHK , I Honl LU & 2 fig
58— 20 B IZ A a5 5 CIN Fl CC A XU AH
K HIBLH] o

ARG R B R, T KRASHRF 3'UTR X
BB rs712 Fl rs7973450 22 8] 17 78 5 3% B ¢ &,
H 2/~ SNP A A5 R 1s712A-1s7973450G 5
FE CIN HI CC KAERSAR. Ruta Insodaite 25035
o W 2 1) 2 LA 78 5 0 R 400 R LSC.C B 1Y
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4. KRASHL 3" UTR Z8ME5 2 m DU A B E 808 &

B HE R AR A DG 21

FEER L ERASARDE, SR S 1s712A 179
734500 AT Ry — A 5 1 98 & JEk 9 43T AR i
HE— 2 A 5E

%Lﬁﬁ AW 5% K B AL T KRAS % A
3 UTR #Y SNP 37 5, rs7973450 K H:AH 5 i B 71

AE 5 2w DU AR CIN Fll CC 1Y & KU AH 5
ﬁumu?meﬁISMREﬁ I, %0
B R DG Ay B 7R AT R R 38 3 5 KRAS A
*Baé miRNA 5 KRASJE K mRNA A9 AH B 1E H ok
SZ U KRAS H: A () 338 g, MMTE CIN 5
CC My i J h R AR, (A BARHLIAG 5
AR D REM 5K B
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