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2R HA G FE X (P=0.009), %45 FFE W rs9340 {7 55 1 G 257 3 PR AT BE A& IR /NI B A 9490 04 A P PR 2
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M AR 2 R BA G4 E L (P=5.07 x 10%), Z&E R rs9340 07 3L G 7] BESE NSCLC AR R &
(OR=046, 95% CI 0.29 ~0.72), &5 MAPKI 3EH SNP i 55 rs9340 7] BE5 NSCLC 19 % 2= KU AH 2
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[Abstract] Objective To investigate the association between four single nucleotide polymorphisms(SNP)
(19340 in MAPK1, 1s14804 in NRAS, rs712 and rs7973450 in KRAS) in the 3'UTR of ERK1/2 signaling
pathway-related genes and non—small cell lung cancer(NSCLC). Methods A total of 478 NSCLC patients and 480
healthy controls were enrolled in this study. Four SNPs were genotyped by using TaqMan assays. The association
between the four SNPs and NSCLC was analyzed. Results The distribution frequency difference of the allele of
19340 was statistically significant between the control group and the non—small cell squamous cell carcinoma(SCC)

group( P = 0.009) , suggesting that the G allele of 1s9340 may be a protective factor for non-small cell lung
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squamous cell carcinoma( OR = 0.67, 95%CL 0.50 ~0.91) . In addition, in the < 50 years age group, the

distribution frequency difference of the allele of rs9340 was statistically significant between the control group and the
NSCLC group(P=5.07 x 10™), indicating that the G allele of rs9340 may be a protective factor for NSCLC( OR =
0.46, 95%CI 0.29 ~ 0.72). Conclusion The SNP rs9340 in MAPK1 may be associated with the risk of NSCLC.

[ Key words] Non—small cell lung cancer; ERK1/2 signaling pathway; SNP; 3'UTR; MAPKI
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Tab.1 The information of selected SNPs in the current study
SNPs FEH it ALY EXergis| o =R U A FEMAF
159340 MAPK1 3'UTRZEAE Chr 22:21 761064 G>A 021
1s14804 NRAS 3'UTRZEAE Chr 1:114707222 G>A 0.04
18712 KRAS 3'UTR%EA% Chr 12:25209618 A>C 0.48
157973450 KRAS 3'UTRZEE Chr 12:25208208 A>G 0.09
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RNASNP/#!/) # Il & P 3'UTR 22 5 X miRNA-
mRNA AR R o
1.5 Zitz4ahE
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[ (odd ratio, OR), #i%i/KiE o 4 0.05, X TZ£
H L, {8 Bonferroni ¢ 1FE P{H, ANIRAWFFEE
SE PR 0.012(0.05/m, n=4), AR GHER
(false positive report probability, FPRP) 43 #7 25
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2 #R

2.1 IEREFHIE

AR ILP A 958 #ZiE, HIE 4784
NSCLC ##, FH4ER R (55.94 + 10.79) %, H
B 305 %4, Lk 173 4 o fa R X IR 4 AL
480 &4 ik, AR M (5516 £ 11.35) %,
Ho By 2774, 203 4. 24HZik# 2
FJAEIA A 1 oA L 25 S Te gt 1240 (1= 1.09,
P=0.275; x*=3.74, P=0.053), WLZ& 2,

x2 ZHEBHEKRER [xx5/n(%)]
Tab.2 The clinical characteristics of the subjects enrolled in the current study [x + s/n(%) ]
WiH Jitier L X R il P
FEAEL 478 480
B (%) 55.94 +10.79 55.16 £ 11.35 1.09 0.275
541
5 305(63.8) 277(57.7) 3.74 0.053
I 173(36.2) 203(42.3)
S FHIS LY
Jidia 327(68.4) 8.00 <0.001"
SR 20 i 151(31.6)
Il R 4344
139 126(26.3) 26.45 <0.001"
1§} 74(15.5)
|| E:E 151(31.6)
Vi 127(26.6)
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2.2 44 SNP 5iiErRHEXES

£ T ERK1/2 155 38 % A7 5¢ 5 [F 3'UTR X 35k
() 4 /1~ SNP 1% 35 PR R0 7 o BE 2 110 2 A1 R A X 4
A HWE(P>0.05), RUIAMTHANEARZEDLA
TR R BENLAEA . X 4 4> SNP {37 55 540

PRI 01 35 R BB 7 o BR 20 5 NSCLC 41 43 A 3 2 1 2%
ST M, R BIR, 44 SNP fRZE 7 LR Al
B PRI AE X B4 5 NSCLC 41 v 43 A 45 % 1 22 5
2t Bonferroni KX IEJ5, 2R LHEITHE XL (P>
0.012), U3 3,

®3 TEREMBAMNSCLC Ah 44 SNP LR EMERREFRETESHER (0(%)]
Tab.3 Allele and genotype frequencies of four SNPs between the control group and NSCLC group [n(%)]

SNPs SRERAERE  WRAL WAL X;ﬁﬁgEHWE — fﬁzﬂ vs X*‘Effﬂ .
159340 G 773(80.5)  728(76.2) 0.77(0.62 ~ 0.96) 5.39 0.020
A 187(19.5)  228(23.8)
G/G 308(64.2)  273(57.1) 0.87 0.350 5.63 0.060
G/A 157(32.7) 182(38.1)
A/A 15(3.1) 23(4.8)
1514804 G 936(97.5)  935(97.8) 1.14(0.63 ~ 2.06) 0.19 0.661
A 24(2.5) 21(2.2)
G/G 456(95.0)  458(95.8) 0.32 0.574 1.58 0.454
G/A 24(5.0) 19(4.0)
A/A 0 1(0.2)
1s712 A 197(20.5)  202(21.1) 1.04(0.83 ~ 1.29) 1.04 0.743
C 763(79.5)  754(78.9)
A/A 21(4.4) 29(6.1) 0.05 0.826 1.68 0.431
A/C 155(32.3)  144(30.1)
c/C 304(63.3)  305(63.8)
157973450 A 873(90.9)  876(91.6) 1.09(0.79 ~ 1.50) 1.09 0.590
G 87(9.1) 80(8.4)
A/A 399(83.1)  401(83.9) 1.30 0.254 1.01 0.604
A/G 75(15.6) 74(15.5)
G/G 6(1.3) 3(0.6)

HWE, Ml 8 AR, *P < 0.012(Z&Bonferronift iE, n=4),
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SEAGIEEL(P=0.009), 7&50656 482K
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5 < 50 % A4 4 v NSCLC 1y A & AR A 3 X
(FPRP =2.52 x 10™), 1Z45 KK rs9340 2543 3
Bl G ] BE & NSCLC 9 £ 37 #: A % (OR = 0.46,
95% CI- 0.29 ~0.72), W#* 6,
2.6 rs9340 LRET 43 4
TE 34T 19340 i 45 7] BE 5 NSCLC & A= KU s
HA MRS R, RFRAHAEDE BT
ELXT 159340 7 s DI RESEA TR AL 0, S5 AR
rs9340 {3 15 1Y A S50 i PR AT (5 5% 5% 1 4T 2 4 g
T MAPKI R FiEFHE, WA 1. 7€ miRNA-
mRNA I HAE 70, rs9340 7 5. /1) A 5407 L 7]
AIAETE MAPK I 3R 3'UTR X4 T 5 hsa—miR-
153-3p. hsa-miR-448 &5 &0k, R T
5 hsa-miR-521 456G . Z4EREM, 1s9340 7
J5AT B 2 ol o 5 W MAPKIT 3 [H Y 263K 78
NSCLC iy A i f v R HEAEH -
MAPK1

chr22 21761064 G A b38
Cells-Cultured fibroblasts
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i H =
o il =
. =
s -1t
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72_
GG GA AA
(193) (216) (74)

Pvalue: 4.35x1077

1 rs9340 iAT MAPK1 KjRix
Fig. 1 1rs9340 regulates the expression of MAPK1
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ERK1/2 55l S5 2 A Yy 2= ik 7Y
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ERK1/2 {55380 % A7 DA 25 967 4 i %) 355 1 . 410 46l
1 1 1 e ) L A U > A VN T A
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538 PR B S SR IT T BB R Y, AT AR
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3 [ PR v ) S AR A bR R A R S R v R
AR PO Sk e AR 5 5 0 K R 3R
ik K DR R B AR AR OC B33 o i TR R 3'UTR
X B SNP AT fig £33 48 5 1 miRNA-mRNA 194
HAERBY, WG Sl I R Rk B, dE
PRI RN B I AEBR  k A R R R T R
FEAEREY, I, AR T 4 M0 F ERK1/2
5 KA FE R 3'UTR XAk SNP i 5, #F5¢H:
5 NSCLC & A= RS FR AR G

2 ZLEOE AL R (I 1 (MAPKTD) WP 12
) MAP BB S8R, Rk R 4 A ME = 81
B 2( ERK2) BY, fEIEH AP AT, MAPKI
TERZHAL R B RS, (BIEZLIE .
JB e g L Mt R i A 2 O R th R A R
A B EAREHO . Wang M YSCIGUESE, MAPKI
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