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i 2 A5 (SNPs) v 5 o B P DUGE AR IE G A E RIS (NSCL/P) RAERMME., Ak H—B B
A 159 % NSCL/P i35, SR B AR U300 5 1Y 5 ik, L0t A FOXEL K& DX B 78 54 21 X3l B T 5 NSCL/P %&
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[Abstract]

Objective This study aims to explore the association between single nucleotide polymorphisms (SNPs)

loci near the haplotype region hgl9 chr9:100560865-100660865 of the forkhead box E1 (FOXE1) gene and the occur-

rence of non-syndromic cleft lip with or without cleft palate (NSCL/P) in western Han Chinese population. Methods In

the first stage, our study recruited 159 NSCL/P patients and performed targeted region sequencing to screen SNPs loci

near the haplotype region of the FOXE1 gene associated with NSCL/P. In the second stage, we selected 21 common

SNPs and re-enrolled 1 000 non-syndromic cleft lip only (NSCLO) patients, 1 000 non-syndromic cleft palate only

(NSCPO) patients, and 1 000 normal controls to verify the association. PLINK software was used to perform Hardy-

Weinberg equilibrium (HWE) test. Association analysis for common variants, gene burden analysis for rare mutations,

and function prediction of SNPs with non-synonymous mutations were performed using Mutation Taster and other soft-

ware programs. Results In the first stage, 126 variants, including 76 single nucleotide variants and 50 insertion-dele-

tions were identified. All the included SNPs confirmed to HWE, and the results of gene burden analysis and prediction of

functional harmfulness for rare variants were not statistically significant. Association analysis showed that rs13292899 of
the FOXE1 gene was significantly associated with NSCL/P (P=1.85E-27) and was also correlated with NSCLO (P=
6.41E-23) and non-syndromic cleft lip with cleft palate (NSCLP) (P=2.36E-15) subtypes. In the validation phase,
1s$79268293 (P=0.013, P=0.022), rs10983951 (P=0.009 2, P=0.007 6), rs117227387 (P=0.009 2, P=0.007 6), rs3758250
(P=0.009 2, P=0.007 6), and rs116899397 (P=0.009 2, P=0.007 6) were significantly associated with NSCLO and
NSCPO; rs13292899 (P=0.008 5), 1874606599 (P=0.008 3), rs143226042 (P=0.008 3), and rs117236550 (P=0.01) were
associated with the occurrence of NSCLO; and rs12343182 (P=0.008 7), rs10119760 (P=0.012), rs10113907 (P=0.012),

and 1513299924 (P=0.012) were associated with the occurrence of NSCPO. Conclusion This study found a new sus-
ceptible SNP rs13292899 of the FOXE1 gene that is closely associated with NSCL/P and NSCLO subtype and 13 other

SNPs associated with NSCLO or NSCPO.
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JEN544 (cleft lip with or without palate, CL/P)
S TG A& B R b A A IR R A SRS R
VRSt NN S A EA SO B SN
KA BREY . HATH A A AR S 7R RO . JE3E
NS ANBEEA T T ey, I BAEAR R E A
Hby DX FIRR G [8) 0 % 25 AR fE g it i L, H
H Ik [ CL/P 9 A R 290 1.8%0) . £4970% [ CL/
P REE NG IF I S S SR AL, B AR
ZEAMEAIE S %Y (non-syndromic cleft lip with or
without cleft palate, NSCL/P), J&—Fils[a]ER45% K
F LR EUR I 2 ZE 3 AL . NSCL/P 835 M
A= B AR I (R 55 B4 2 Z A RHER G P AR YT, O
H UL PIRESE I T B i B 5 52 e £8 35 104 A 355 Jox
B OO, R, A5 NSCL/P & R AL
AR RIRRE L 8 O A S R IR
NSCL/P [l A R I b B o

H H 5T 1 S e 56 2 fif B NSCL/P 19 & Al
il IR AL IR Iy T . 4k R 2 G HR F Y
(genome-wide association study, GWAS) FtF K

non-syndromic cleft lip with or without cleft palate;

forkhead box E1 gene; target region sequen-

FEAS N BT A 0 10 IR TN, 4t 1R — 28
Z HE PR s s 2 AR R I E ) . GWAS B AL
USRI LS, RSN B L AN
7 35 9 11%) 7 J e IR R e e A DX BB ARE 1 A 801
RSV, WX ES, NSCL/P /Y 5 B3k R 5 A5y
o R XIS W & BRI IE™ '), Grosen 251Ny
NSCL/P FldE £ & fE AU A 4l 254 (non-syndromic
cleft palate only, NSCPO) EATR&EMmfLM:, H
8L JIHRIE 90% LA b5 73 Ah NSCL/P i FHAEZ %
R H R R S A U I 2R R A 5 PR R A
R E P RIE R S5 . DR E SRS R R,
WA . RN . IR . MRER = L T
SRR RERRGE . A BEY) BTSRRI AT N NS-
CL/P W kAR, it PR AE4E A R Ah 72 . 6 i
AEH . BEUET S ENSCLP AR HNE,

Marazita 5" % M X 3L & El (forkhead box E1,
FOXE1) #MHNMEZHFRZ A (single nucleotide
polymorphisms, SNPs) 5 NSCL/P &% VIAH G,
N Z NSCL/P A L 42 4L 1087 8 . FOXEL
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FEH, AR BRI F-2 (thyroid transcrip-
tion factor 2, TTF-2), VT 95§k 22X,
45— DNA 45 & Sk gty s, HoE— W4 B 7
Gt 367 PRIk 2 SE1R , JF BRI 50 Z R T fe
F, 580 SR sl i, EEZA Y i
WEFHLURE B ERK LT, 52k i
FOXE1 K 5 Z Fh 56 K th A il g & A= 2% DTA G
WMHARBRE A B RS, kkEKST . BE2SE,
2009 4 Moreno 25 >IHJF 57 2 I FOXE1 %[5 5 NSCL/
P S HNSCPO W B kA= 25 A G . B, e
Tl S T FOXE1 3 IR al He BT A9 47 55 5
NSCL/P A& A= BYAH GRS, HJE A 3 F 92 45 R
—3, WEH BRI,

H Al i JCAFFE P26 I FOXE1 3£ [K SNPs i/ /5 5
H [ 7 3 U A RE NSCL/P & A A M ek . BRI,
AR I T NI R A LA AR R B 2 v i) v
FE AL DU AR H AR5 A#E (CHB/IPT) [1Wi%
HiAFEA (linkage disequilibrium, LD) %54y, ik
7 FOXE1 JLH (1) A5 R X I hg 19 chr9:1005608-
65-100660865 17 H A DX 3841l A 7, i A BH 22
Yy % SNPs i i o ASWFFOREAG R AE 95% LA F Y72
S, H R H AR /INEA RS (minor allele fre-
quency, MAF), 4 A IR (MAF=0.01) FI%
WAESE (MAF<0.01) W2, fi FH PLINK 54Xt 44
) SNPs {37 5 FERIF I8 N AE v A7 0 308 - AT A Y- A
(Hardy-Weinberg equilibrium, HWE) #;:5, Jf H
X L AR S EAT OCHR A AT, R DL AR SR AT A
Gufar 43 A I TN AT M. SR IIANA 1 000 44 L
BRI LSS (non-syndromic cleft lip only, NS-
CLO) #3# . 100045 NSCPO &% Hl 1 000 44 IF
X R (IR AR A 1) 32k R AU HCHE DA 2019 4F GWAS H
FEELEY) | B0F FOXEL 2L A% ILAE 5 5 NSCL/P &
GRS

1 R E

1.1 #F5ERT4%

55— B Be g Ak [ DU 1R 2R AR G s B B R
HE AR B 2016 4F- 2 H—2018 4F 12 A WA 5612
Ay E, 159 NSCL/P i, Hid 79 il NSCLO
BH R 80 HlHELE A ME AR S 2 (non-syndro-
mic cleft lip with cleft palate, NSCLP) (& (1),
NSCL/P ¥k [ v [ PG 3B 3 X DU ABE, 754 NS-
CL/PiZWibnHE, JFAN AR Tt 7R B0 E 4 1
542 2 0EH N A 5L R0 P B 1R xR, 55

BrBE48 A 1 00045 NSCLO, 100044 NSCPO F11 000
2 IEH T B L D R B A T S UE (I TR AR Y
JE R RUBE DA 2019 4F GWAS HHREEY) (£1).
#£ 1 NSCL/PEXEER
Tab 1 NSCL/P basic information

WL B R BN LM MR BT
H b DX 300 NSCLO 46 33 0 79
NSCLP 56 21 3 80
GAUE GRE20194  NSCLO 560 397 43 1000
GWAS A (1 3 [F 7Y NSCPO 419 580 1 1000
HHEE IEHAE 390 610 0 1000

AL U | K2R AR PG O 5 B A0 B 22 51 4%
e, RN A EMERERE, R
-4 AN R # K O 2~5 mL, LA EDTA-Na2 31 584
W, R ELRE, BUE T-20 °CIRIE.

1.2 LRIk
1.2.1 432 DNA $2H

K HERMTIE AR EIE F 41 DNA, A DNA #EAR
S Sy EE (4 OD,,/OD,,, 75 1.8~2.0 Z [f],
bR 7 52060 W BE R 20~100 ng/ul A A H%) M5 A
i R, I ) TR W R A F DK R T AR
A, Tl AT
1.2.2 HAR IR0y

BT AT H A AR AL TR HapMap 2035 e
B P BT DU A H AR A ABE (CHB/AIPT) By
LD 454, 1 77T hgl9 chr9:100560865-10066-
0865 v # ) FOXE1 JE A (i B R X (1) $B
HEAT B b X AR o e BRI A A AR AR R B
T 1.0 g DNAFEAY TE buffer, i/ Agilent
SureSelect Target Enrichment System £ &1 18 77| & &
LIFARAH R DNAREA HbRJF 51 . BARTF 51 5y
J U] i Tlumina Hiseq 4000 F- 43 52 i, I #5EX hy
A Vi 150 bp I o

1 FOXE1 JE H b5 XX It 4k I
Fig 1 Targeted region sequencing of FOXE]
1.2.3 YA R R
I DX 00 1 2 A 80 %68 B 2 A U T T R
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ORI A A (http://www.novogene.com) H{itfY
542 2 W [ DUB IE 5 NG 4 3 L0 7 Ecds . iy
B4 i Burrows-Wheeler Aligner (BWA) 452
Z I (GRCh37/hgl9) #EAT X, B a] 45 %)
BAM % 20 L ah e X 45 58, BEREEE . T 3K
A5 14 XS v 00 5 AR SO o ok R A 3 A9 BSCHE A T
G R W S RERIEE, Wi+
HEEWAEEHEE (exome aggregation consortium,
ExAC) . BT R Z &M% (single nucleo-
tide polymorphism database, dbSNP). CADD (¥
. T AR HEHEE (1000 genome) . A S
K22 %P5 %2 (human gene mutation database, H-
GMD) “FEHEAT X, B2 T 4G AR s
BORARRAEMC R R, A, X T TSN
FIX A AR S, 38 Gk 5 A G ) B DR A SR v R
PEXTLG, BRI RTAA A2 5248 51 (A IR A% o A BT
{ifi Jfl Mutation Taster . PolyPhen-2, SIFT, CADD
ERRAEXT AR [R] SCZRAZ 1) SNPs AT T DhRe T, LA
WAL H W52 22 (A F P
1.2.4 5 UL SNPs (v s 1) 5 A B0 7

X H A DX A 04 I 43 AT B B I & R
f % UL SNPs v 5 (P<0.05), A IbikdE 214 SNPs
PG SE R S UEPEDTIE (R AR 5 R AR 2540 >k
F 2019 4F GWAS b)),
1.3 Hdli st
1.3.1 HWE4H#r

i FH PLINK 44 % 00 58 A RE £ 47 HWE K6 55
WARFF A HWE, W E B R FE A HoA BRI C SR
PE, AT LURI R S A 8 AT (5 M s
1.3.2 SCIR B FEE PR 47 4 43 AT

BET RUR bR R 0 B 5E WS 5 0 AE 1000 Ge-
nome FCHE . VAR BOUE H E L 5 DUB A A E
FJTIUE AR (CHB & CHS) $4it 2 Hh MAF /T
0.01 B985, B TR 5L N A1 8 AR MR 403 7 (gno-
mAD) ' MAF /T 0.001 AYZAS 5o X 2k 1 A9 55 AL
AR5 {fi i PLINK Fisher K iff 6 5 15 17 5 A 62 o
S8 Mt s f#i F PolyPhen-2, SIFT. Mutation Taster
CADD Ak i A [7] L5848 J& 1 i A FH 972
fd F PLINK {4 X686 DA% S A7 OCHR 73 #r,
A &4 logistic 1A 20 it 5 FLMEL L (odds ratio,
OR) #195% & {5 X0 (confidence intervals, CI),
PAVEAl 49 AWF 53 (19 SNPs iz 45 5 NSCL/P K JH: . 7!
R RS Z R B AH G . 2B —FrBe, Z2EKIER
P<397E-04 27 HA G+ R BB, £
FALIE T P<0.025 225 HA G # 1 X

2 HFR

2.1 MFEERFHWE 20 8r

AT 58 S0 2 126 AR S A7 A, 4G 76 4
SNPs 45 5 o7 1 F1 50 4 A/ G o HL KL PR AR 4 %2
FERFZE R Hhil (B R0 0T B M 22 S TS 12
(bs#fE: HWE{E>0.001), %5246 HWE, ¥k
BRI REA AT B A BRI etk . A T
B dl (HWE{E>0.001 31 H5 1 00045 K 4H 1
CHB 5 —50) 1Y SNPs {3 s5 A BN A 5 B2 1) S Bk
53T o
2.2 RISy
221 BBt

KA Hrift s 45 R W . NSCLO 4H 5% Bt i
AH LA . 7 41513292899 £ F A Giitl2¢ 2 L (P=
6.41E-23), HAYSNPsfifiZEFGit2# 8 L, Ui
I rs13292899 5 NSCLO 9 & HA M (K2,
#22); NSCLP AL 5% FEAIM HL# : 1513292899 2
SE G E L (P=2.36E-15), H4y SNPsfiif 2%
SIG T L, P8 rs13292899 5 NSCLP 14 &
A AOCHE (k2. E13); NSCL/P 45X B4 AH
FbAL . rs13292899 22 % A 4iit 2% & L (P=1.85E-
27), HARSNPsf7 iR IGit2 X, Ui 5
rs13292899 5 NSCL/P iy & A A AH G (F2, E
4), LIS —BrBeny B3 Ar, & M rs13292899 1if
5 NSCL/P, NSCLO #1NSCLP W% % A 344 #
Kk, ZRAGIIEE L,

FRiC SNPs
L i
251 1513292899 - 100
*

20 L 80 =i
= =
% 151 60 B

510 o)
10 | 40 £
. 2

o
5 L20 =
0- W» 0

l FOXEI—~ 1

100.58  100.60  100.62  100.64  100.66
9SG (e fA A E /Mb

€] 2 NSCLOZH' FOXE! JEK SNPs v a5 Je 564 4 X 18k LD [&] 3%
Fig 2 LD plot of the SNPs at FOXE1 for NSCLO

222 FEHEGf
XA SR AT T R S A AT, 2R R

ZRIGHFEX (P>0.05), B4 K5 NSCL/

P HA MM WA A5, JF HAEE R o8 4E
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T RE T vh s A R A FE AR
R 2 KEKSHTE PE/NT 0.50 49 SNPs i &=
Tab 2 Association analysis results of SNPs (P<0.50)

B X 1
AF/% . 1 ; PiE OR (95%CD
Alt  Re Alt  Re

bR
=]

SNP (VAL Ref

s

NSCLO rs13292899 100610865 G T 15.19 24 134 0 1084 6.41E-23 -
rs874004 100622118 C G 84.81 134 24 874 210 0.23 1.34 (0.85~2.13)
rs10113907 100624748 C G 84.81 134 24 875 209 0.23 1.33 (0.84~2.1D)
rs117236550 100623216 C T 7.59 12 146 62 1022 0.37 1.36 (0.71~2.58)
rs3758250 100614001 C T 7.59 12 146 64 1020 0.38 1.31 (0.69~2.49)
rs10983951 100608012 G A 7.59 12 146 65 1019 0.48 1.29 (0.68~2.44)
rs117227387 100612135 A T 7.59 12 146 65 1019 0.48 1.29 (0.68~2.44)
rs116899397 100617879 T C 7.59 12 146 65 1019 0.48 1.29 (0.68~2.44)
NSCLP 1s79268293 100606701 A G 6.88 11 149 40 1042 0.083 1.92 (0.97~3.83)
rs4743136 100608059 C G 6.88 11 149 47 1037 0.16 1.63 (0.83~3.21)
rs74396330 100608239 T C 6.88 11 149 40 1 044 0.083 1.93 (0.97~3.84)
100608456 100608456 C G 6.88 11 149 47 1037 0.16 1.63 (0.83~3.21)
rs10759960 100608745 A G 91.88 147 13 1030 54 0.13 0.59 (0.32~1.1D)
rs115269261 100610146 G T 6.88 11 149 40 1 044 0.083 1.93 (0.97~3.84)
rs13292899 100610865 G T 10.12 16 142 0 1084 2.36E-15 -
1572753507 100613836 T C 6.88 11 149 47 1037 0.16 1.63 (0.83~3.21)
rs111846096 100614331 C G 6.88 11 149 40 1042 0.083 1.92 (0.97~3.83)
1574606599 100614651 G T 6.88 11 149 40 1044 0.083 1.93 (0.97~3.84>
1s72753509 100615000 A G 6.88 11 149 47 1037 0.16 1.63 (0.83~3.21)
15143226042 100615552 C A 6.88 11 149 40 1044 0.083 1.93 (0.97~3.84)
rs7043516 100617433 A C 6.88 11 149 40 1037 0.084 1.91 (0.96~3.81)
rs41274260 100617949 T C 6.88 11 149 47 1 044 0.16 1.64 (0.83~3.23)
1s76305281 100618578 C T 6.88 11 149 40 1 044 0.083 1.93 (0.97~3.84)
rs12343182 100624259 G C 94.38 151 9 999 85 0.42 1.43 (0.70~2.90>
rs10119760 100624602 G C 94.38 151 9 999 85 0.42 1.43 (0.70~2.90>
1s7860144 100626884 A G 94.38 151 9 999 85 0.42 1.43 (0.70~2.90>
rs13299924 100627562 C T 94.38 151 9 999 85 0.42 1.43 (0.70~2.90)
NSCL/P rs13292899 100610865 G T 12.66 40 276 0 1084 1.85E-27 -
rs10759960 100608745 G T 94.02 299 19 1030 54 0.48 0.84 (0.48~1.41D)

W RefNSHHEN IR ALCHZRAGENILH ;. AF WA ILE R,

*i‘]/ﬂ SNPS L O L RN *”ﬁla SNPS LR L Ty ]
1513292899 - 100 30 A 1513292899 - 100
15 A S .
| 25 1 L
80 N 80
—~ AN - N RS
o | Lo = = Lo =
= 60 g = 60 I
= — =15 -
= F40 S 2 40 2
2 5 g & 10 0z
- < T £
F20 S 5 202
P &
0 © o 0 s> -0
I FOXEI~ ‘ | 1-'0)(_151 v ‘
100.58  100.60  100.62  100.64  100.66 100.58  100.60  100.62  100.64  100.66
95 JL A R {; & /Mb 9SGt IR E/Mb
&l 3 NSCLP 4 FOXE1 3K SNPs v 5 SCI 7% 8 X 38, LD &l 3% &l 4 NSCL/PZHH FOXEL JE K SNPs i 5 JC Ik % 41 X 48 LD [&133%

Fig 3 LD plot of the SNPs at FOXE1 for NSCLP Fig 4 LD plot of the SNPs at FOXE1 for NSCL/P
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A, rs79268293 (P=0.013, P=0.022) .
1510983951 (P=0.009 2, P=0.007 6). rs117227387
(P=0.009 2, P=0.007 6) . 13758250 (P=0.009 2,
P=0.007 6) F1rs116899397 (P=0.009 2, P=0.0076),
% 5> SNPs fi7 &5 5 NSCLO HI NSCPO 447 it # 5%
Btk 340, 1s13292899 (P=0.008 5) . rs746065-

99 (P=0.008 3) . rs143226042 (P=0.008 3) Fil rs-
117236550 (P=0.01), iX 4> SNPs{i; /55 NSCLO
KRR, A, 1s12343182 (P=0.008 7). rs101-
19760 (P=0.012). rs10113907 (P=0.012) Flrsl3-
299924 (P=0.012), X 4> SNPs{i 515 NSCPO
RAEXER (£3),

% 3 SNPs#NSCLO #ANSCPO FIIE M KB D TR
Tab 3 The SNPs in NSCLO and NSCPO confirmatory association analysis results

SNP P E Al F U NSCLO NSCPO

- Rk P{E OR (95%CD) 5K P1H OR (95%CD
1579268293 100606701 A 0.13 4.18 0.013 0.84 (0.72~0.99) 4.66 0.022 0.83 (4.66~0.98)
1510983951 100608012 A 0.072 5.78 0.0092  0.76 (0.61~0.95) 5.29 0.0076  0.77 (5.29~0.96)
154743136 100608059 G 0.056 0.17 0.68 0.95 (0.76~1.2) 0.25 0.62 0.94 (0.25~1.19)
1s12378536 100608456 G 0.056 0.17 0.68 0.95 (0.76~1.2) 0.25 0.62 0.94 (0.25~1.19)

1510759960 100608745 A 0.052 2.44 0.12 0.82 (0.64~1.05) 5.80E-05 0.99 1 (0~1.27)
1513292899 100610865 A 0.13 3.81 0.008 5 0.85 (0.73~1) 4.99 0.032 0.83 (4.99~0.98)
rs117227387 100612135 T 0.072 5.78 0.0092  0.76 (0.61~0.95) 5.29 0.0076  0.77 (5.29~0.96)
1572753507 100613836  C  0.056 0.17 0.68 0.95 (0.76~1.2) 0.25 0.62 0.94 (0.25~1.19)
153758250 100614001 T  0.072 5.78 0.0092  0.76 (0.61~0.95) 5.29 0.0076  0.77 (5.29~0.96)
1s74606599 100614651 G 0.13 5.01 0.0083  0.83 (0.71~0.98) 3.88 0.035 0.85 (3.88~1)
1572753509 100615000 G 0.056 0.19 0.66 0.95 (0.75~1.2) 0.19 0.66 0.95 (0.19~1.2)
15143226042 100615552 A 0.13 5.01 0.0083  0.83 (0.71~0.98) 3.88 0.035 0.85 (3.88~1)
157043516 100617433  C  0.056 0.19 0.66 0.95 (0.75~1.2) 0.19 0.66 0.95 (0.19~1.2)
rs116899397 100617879  C  0.072 5.78 0.0092  0.76 (0.61~0.95) 5.29 0.0076  0.77 (5.29~0.96)
15874004 100622118  C 0.20 3.34 0.068 0.88 (0.77~1.01) 2.83 0.092 0.89 (2.83~1.02)
rs117236550 100623216 T 0.069 4.19 0.01 0.79 (0.64~0.99) 3.79 0.051 0.8 (3.79~1)
1512343182 100624259 G 0.085 3.42 0.064 0.83 (0.68~1.01) 3.79 0.008 7 0.8 (3.79~1)
1510119760 100624602 G 0.085 3.42 0.064 0.83 (0.68~1.01) 5.06 0.012 0.79 (5.06~0.97)
rs10113907 100624748  C 0.20 3.36 0.067 0.88 (0.77~1.01) 5.06 0.012 0.79 (5.06~0.97)
rs7860144 100626884 A 0.085 3.15 0.076 0.84 (0.69~1.02) 2.67 0.1 0.89 (2.67~1.02)
1s13299924 100627562  C 0.0 85 3.15 0.076 0.84 (0.69~1.02) 5.06 0.012 0.79 (5.06~0.97)
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ko TE/NERG10.5~11.5 A, FOXE1 3 HAE 1
AL R RS RN e L iR g v R S v e
A LR AT R R P R A
13.5~15.5 df}, FOXE1 & K 74k & M5 bz h i

A 2 57 323K, FOXE1 % 5 K 7 0T DL o FCHE
msh [A] JEAHE 1 (msh homeobox 1, MSX1) FI#%
e A=K H 1 B3 (transforming growth factor beta 3,
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22~33 X (RI FOXE1 3 rfE Qe ik X8k ) 5
NSCL/P & A i A CHE . 2014 4F Ludwig 55
WFFEUE B T FOXE1 %& P& JLER B NSCL/P &
AEBE RN . P 2R E P HEAR R R hdiiE T
FOXE!1 & X 5 H: 3w (9 47 8 5 NSCL/P & A= i A
Kbk, (BRI HRGERAES M, TEH
— L EAIE . Lennon P9 5748 Y, FOXEL &
37 15 1$3758249 5 B & LA BE NSCPO 7 U & A=
I & M 5% . Nikopensius 27 it i T FOXE1 % [K
157860144 {37 155 7R Kk A FHE NSCL/P & A= FH Ak
Xie ZEPYAF 58 IF 52 FOXEL & A 151867277 i i &2
NSCL/P KA G AL o 73k, HE 2020 4F— 125
MM, FOXEI f rs4460498 117 s 5 NSCL/
P KA AR EE s rs4460498 {37 A5 1K) TT e A Y 55
NSCL/P &M L CC. CT R B 3% 5 rs-
10217225 () TT & K 5 5 NSCL/P & A= XU 34 =5 A
AR OCHER DL 5T R FOXET JE A & NS-
CL/P KA M B ZE L

A FEAEET KT FOXE1 3 PR BALA% 7Y X 354t 2k 0]
o kB, A7 A5 1s13292899 5 NSCLO (P=6.41E-
23). NSCLP (P=2.36E-15) MINSCL/P (P=1.85E-
27) ¥ M EE . B R W 5T & B FOXEL 3
rs13292899 1/ 55 5 H [ PU P DU AR H NSCL/P &
HP & A A A EE, B FOXEL 3 A 1513292899
7 5 J& NSCL/P & AE 15 2y &7 o5 . AR FRPISR
B, {7 T FOXE!1 & A B LD X 38 A 9 rs3758249
Fl rs4460498, X 2> SNPs i 5 5 Rk P A BE NSCL/
P HINSCPO & E A WA ; I HiX 21> SNPs
A7 1 5 R HEFN T 25 AHENSCL/P & A=A % 1)
KR, AL, Yin FWE SR T FOXEL #E [H 3 4~
SNPs {7 s 76 [ ABE (602 44 95 51 i1 605 44 X 18
W EAT RBEAESY . K FOXEL 2 [H 1) rs7043516
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55 B BEAE 1 000 45 NSCLO. 1 00044 NSCPO
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AR (R L DR U RCHE DA 2019 4F GWAS HHREEY) , & B
1s13292899 11/ A5 7E NSCLO ZH A/ 9% 6 30 H B 127 4H
FtE (P=0.008 5, OR=0.85, 95%CI: 0.73~1), Tfi
fENSCPO A Giil2#255% (P=0.032, OR=0.83,
95%CI: 4.99~0.98)., £HMF 4518, FOXELFH
i 1513292899 f17 1 5 NSCLO & /B A %, i T A

HIEIG R B AL, % SNPs i 5% NSCL/P & 4 1Y
TR AR E AN A . A5 rs13292899 47 45 %t F NSCLO
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0.007 6) . rs117227387 (P=0.009 2, P=0.007 6) .
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74606599 (P=0.008 3) . rs143226042 (P=0.008 3)
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