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[ ZE)B. W5k 8q24 KB 15987525 v 45 5 MAFB FEH 1) 113041247 57 55 HA% TR 2 251 (single nucleotide poly—
morphism, SNP) 5EZE SRR 24 (nonsyndromic cleft lip with or without cleft palate, NSCL/P) AR IEE . ik g T H i IX
I AL SRR E S 2 UL 369 1], fEULAC SR 303 i), B35 311 fil, 524 3 AL R R 158 4, X HRAIAEZEAL IE # R2p/d:
433 5], SR FH 3 A B I W — PR 2 A B B 2 254 (polymerase chain reaction—restriction fragment length polymorphism , PCR—
RFLP) [ 5 2465 2 4~ SNPs PRI 3z A K656 , 7438 A7 46 565 (transmission disequilibrium test, TDT) 2 G5 1124 1
ST LA SNPs (19 55 BRI R 30 AN 25 0 B U B A 2B L, ;B LACRE Bt IR AR i 434, PN L5 NSCL/P (G, S5R .
oS HEAIESE A 30 : MAFB BELR Y 1513041247 A st AEASRIE N A4 B 200 R 220 K i R8P AN P 3 288 2 v i PR R 5 26 7 5 PR
RGNS B W BAFEGE T 22 57 (P=0.02, P=0.04, P=0.01, P=0.04) , I {E SR 4l 5 2L R AFFE GE i T4 25 5 (P=0.25,P=0.51) , J¢
oA 8q24 XY 1s087525 {7 ik Jk PRl 10 5 5 (37 L PR R 5 ) HR 2 He e 22 R4 124 7 X (P=0.07 , P=0.20, P=0.58 , P=0.33 , P=
0.35,P=0.59), TDT %3 rs13041247 i 55, C 2540 F K 7E P2l S 244 A7 e i A% 38 (P=0.03) , 15987525 i 1, A S5 3R TEIB AL,
5 4 B s BAPE ORI R AR (538 (P=0.00, P=0.04,P=0.00) , #5iE: MAFB {1 113041247 i si ST IR Z S ME SR LE G
TERYR IS K,

[ R8238 | AR LB IE BRS¢ (NSCL/P) ;824 ; MAFB; FRZ IR Z 454 (SNP)
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[ Abstract ]Objective : To explore if genetic variation in chromosome 8q24 (1s987525) and MAFB (1s13041247) gene contributes to
nonsyndromic cleft lip with or without cleft palate (NSCL/P). Methods : Study group consisted of 369 NSCL/P patients, their parents
(303 fathers,311 mothers and 158 complete core families) and 433 controls. These 2 single nucleotide polymorphisms (SNPs) were
genotyped by polymerase chain reaction—restriction fragment length polymorphism (PCR-RFLP). Genotypic and allelic distributions
and comparisons of 15987525 and 1513041247 in patients,their parents and controls were analyzed by x* test and transmission dise—
quilibrium test(TDT) and their association with NSCL/P was evaluated. Results : Case—control analysis found that there were signifi—
cant differences in the frequency distributions of both genotypes and alleles in cleft lip,cleft lip with or without cleft palate groups of
1513041247 in MAFB gene(P=0.02,P=0.04,P=0.01,P=0.04) ,however, there was no statistical difference in the frequency distribu—
tions of both genotypes and alleles in cleft lip group (P=0.25,P=0.51). There was neither allelic nor genotypic association between
rs987525 in chromosome 8¢q24 and NSCI/P(P=0.07,P=0.20,P=0.58,P=0.33,P=0.35,P=0.59). TDT tests demonstrated that rs13041247
C allele in the locus of cleft lip patients had transmission (P=0.03). rs987525 A allele in cleft lip, cleft palate and cleft lip with or
without cleft palate patients had transmission (P=0.00,P=0.04,P=0.00). Conclusions:MAFB gene rs13041247 SNP is associated
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AELE AR B HZ 2L (nonsyndromic cleft lip with
or without cleft palate, NSCL/P)J& AJS e UL I S K
PERIUIE A B IRE . F6 A0k 1.82/1 000, 7E
T H 2007 4B L A BB 0 A AR AR A 1 A
NSCL/P 2857 Rl Ny —Fh Z BEPISHER |t e
ARG R AR EAE A [R5 i, A 2 3 i st 4% 55
J PR, H S A 1 ik | A LI 43 B
J7ATISR 2 NSCL/P i PN~ B BIFTEME AT RIS,
PIARE SR | TR AR Z5 5 Ak AL I I 24388 155 TR 27 i i 9T
J7 T BT A PR OCHR 5 BT i 9T (genome—wide
association studies, GWAS) 1Y 512 , 57 11 14 5 Ja% [X 45,
BRI, BOUE TAEIELEBIT

20094F: Birnbaum ZE59E Nature Genetics &K%
T RS T Yo lk 8q24 X, rs987525 1 L2
P55 BRI A NSCL/P AR ARG 9 SCE 2010 4F
Beaty S5F106F 221 AHE (RLAGRRI M) 9 1 965 4>
Kb R EZREAR AT GWAS W5, ZPLZ B A 51 &
TEREMY MAFB £ [H 1513041247 24847 455 NSCL/P
oA IR (P=2.05 x 1071), AHF 57 B 1 HL
8q24 [X Bt (rs987525) ,MAFB (rs13041247) i 2 4~
AN A R 2 5 PE (single nucleotide polymorphisms,
SNPs) , 757 B A rhE A7 BL P 43 B R | -]
5 NSCL/P AR GHE

| RS

1.1 FEEx%

B FE I AL T U S AR AR SR A T 2004-2012 43k 12
FrHEERRFEGER R DR ER, TE HIR X AR ERE
PR SIS 2L 8 A% O FBE (RE MUBGR) o FITAREAR
W3 TEARE, T HERRERIZ A2tk 58
HACBEEAT P E G W R A RESME 41 5 ml, I AN
WS RATRF IR, TAREARTHRR TS RES 2,
I 12 NSCL/P L 369 1], HLAC% 303 i, BE2% 311 441,
SEHE 3 ANMOLFRFR 158 4, SR BEARINEE T H R KA 7E
AR A 433 1) (T4 B it AL PR , TCSR Ik st 1% 1
PR, FEPEA A 3 KR RE S RGBT RD ) .

1.2 A DNA I R A B sk R — R A KL %
M (polymerase chain reaction—restriction fragment length po—
lymorphism , PCR-RFLP ) ik #t 47 2 B 47

UL 5 ml &2l , EDTA $U#E , FIFH Promega 77 &
$RICEE K 2H DNA, 225N T 43 3l T 260 nm 1
280 nm b AE A {H , $EFT L0 A I AE 1% DNA kB4t
—Fi R 20~25 ng/pl, AEEELE 1.7~1.9(Asgo md/ Assom) o

A3 XF A S Primer 5.0 #5140 I, Hod
1s987525 i i 514 5° ~CATTTCTATTTATTTTTTATTT-
TAGACT-3; FiiE514):5’~CAAGTTCAATATGGCTCT-3" 5] A
IR . CviBI( GANTC) , rs13041247 £ 5 F 519 .5 -

CCTGTTCTGCCTGCCCTAA-3; FiiE5 14 .5’ ~CCACCAGAG-
CCAGTCCAA-3’ I : BsoFI(GC'NGC), HE{TH# L PCR 4
5 P BRI PEAZ TR I VIR PCR P28t 4T W), 2 )5
FREUI Y HEAT 2% NE R ra Uk . AR D) P LK S
FEIANR] B B2 1 DNA Dk )38 B2 AN [ T 104 B DK S 1Y)
o AR AT B 4380 % F 15987525 i i, # L PCR 4
A R BRSO 254 bp, 2N VIREEALS 1) PCR =9 i B
035 3 L, CC A A 226 28 bp; AC HE K R 254 226 28
bp; AA JERY . 254 bp, X T 1s13041247 fif 14, % # PCR §™
HaJE R BERAKE R 529 bp, 2 N VI LS 19 PCRy™“ 9 F Bt
fUd% 3 A, CC LAY 356,173 bp; CT FE R 529 356,173
bp; TT JE A% 529 bp,
1.3 ik

WAL 1553 RS P43 ST B 1 PR T R, SRR ML E B 10964 4%
AT A3 RV BN | A A AR — 5
1.4 %o

Ko B BCEFOGS BRATFE RVIEAT Hardy—W einberg ~F-fii
VoL Arlequin(Http; //lgb.unige.ch/arlequin)jﬁg}zﬁﬂ:ﬁ‘% H-
WA Ml <3.84, BIP>0.05 (df=1) I, W45E Hardy-Weinberg
ST o AR S5 DR Y 3 1) 491 2 R X B 2 [i] S5 45 B PR SR
B ORMRITRLY: , AT B BRITIE , XWRGET T S 245 T
HIAZ O FEE SNPs 37 55 S50 56 PRI R A T A% 380 AN P G 58 (trans—
mission disequilibrium test, TDT) 7347, 5T FH 5 S ) 2 PR 7Y
3 R A Ay i R S5 S THECRERE R O R B 4 SPSS 11.5
A TG 0T

2 # R

2.1 PCR-RFLP k347 L B 5
LA ZEFILE 1,

A. 15987525 {7 5

B. 1s13041247 i 55,

M. 50 bp DNA maker, i 3 if
60 250 bp Z577 ;1.4 VKA :
CC LAY ;2 5 kil CA S
PRI 53 JKIE : AA FER A

M. 100 bp DNA maker, i sk
TR A 500 bp 4577 52 Ykl «
CCHERAY ;1.5 JKiE TT A
153 4 Ykil - CT FEE A

1 PCR-RFLP B4 RE

Fig.1 PCR-RFLP genotying
22 PCR M F4%

BEBLBKIE 10%MFR A HL PCR 5 B3I, 00 45 2R
Y5 PCR-RFLP 353 USSR R — 2L,
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2.3 Hardy-Weinberg “F-#i# 35

X B A AL B B BE AT Hardy—W einberg ~F-fi
K gy, 285 2R il HHE R BR324 75 & Hardy—Weinberg ~F-
flir VEILER 1.2,
2.4 R 5T

MAFB FEH 1) 1513041247 037 5 AE A58 ABE 0 L2l fs
LU R Bl AN B 2R 2 v 5 DR 70 55 5457 5 RTB 3 55 %
REZH LE AR RS2 22 5 (P=0.02, P=0.04; P=0.01, P=0.04)
TEBAAL ISR 53 IR AR L C 424 3 X (P=0.25,P=0.51)
Yete R 8q24 [KIHY 1987525 {7y e R T 5 455 {37 & PR i 26
5 xf BREH L G2 22 53 (P=0.07, P=0.20; P=0.58 , P=0.33;
P=0.35,P=0.59) , {3 13 FE PRI 5 28 JE A HLAR TR LR 1,
2,
2.5 TDT %547

FERCE T & A A E T ZEESEAT TDT 4387, 45 5% B
1513041247 {37 3 T S LB AE B2l B 42 P A ARt A% 328 (P=

0.027),1s987525 {3 5 C S IR E IR A B2 KR s 2
TEAEIE %338 (P=0.00, P=0.04, P=0.00) , FE W55 3,
3 3
ARSI I BB 191 2E AN FR 2H 44y 77 B
X B, £ O RCE R A 21 1 6 PR R A A 39475 &
Hardy-Weinberg V- , i BAASIF S HE AR HAT (03
Birnbaum S5EA7E S & AP S H e SR R 4l
KIS BT AT ST 7 kil e e ik 8q24.21 111 146
A~ SNPs 5 NSCL/P A 3¢ M, B 5 45 Hh H b iy
15987525 v s 55 NSCL/P & 9 12 3 AH 5 (P=3.34 x
102, 15987525 FTFE ) 7 BER /IR 640 kb Yefa fhk
DX I AN 5 A AT 2 TR S R (B 7R L 324 900

1 rs987525 (i mEFEE, EMEFMEEEEH, WRARNBANSHERIEEK (n,% )
Tab.1 Genotypic and allelic distribution and comparison of rs987525 in patients, their parents and controls ( n, % )
JiH JRAL Js%L JRAPEEON PRS2 it 'S B X B 2H
AA 2(1.42% ) 0(0.00% ) 3(1.10% ) 3(0.80% ) 1(0.30% ) 2(0.60% ) 2(0.50% )
CA 10(7.09% ) 10(10.42% ) 29 (10.62% ) 51(13.80%) 56(18.50% ) 57(1830%)  58(13.40% )
cC 129(91.49%)  86(89.58% ) 241(88.28%)  315(8540% ) 246(81.20%) 252(81.10%) 373(86.10%)
HWE (P ff) 3.23(0.07) 0.55(0.47) 0.03(0.87)
XIE(PH) 5.31(0.07) 1.09(0.58) 2.09(0.35) 0.44(0.81) 3.58(0.17) 3.52(0.17)
C 268(95.04% )  182(94.79% ) 511(93.59%)  681(92.30% ) 548(90.40% ) 561(90.20% ) 804 (92.80% )
A 14(4.96% ) 10(5.21%) 35(6.41%) 57(7.70%)  58(9.60% ) 61(9.80%)  62(7.20% )
XE(PHE) 1.66(0.20) 0.94(0.33) 0.29(0.59) 0.19(0.67) 2.77(0.10) 3.35(0.07)
OR {8 1.48 1.40 1.13 0.92 0.73 0.71
95%CI 0.81-2.68 0.71-2.79 0.73-1.73 0.63-1.34 0.50-1.06 0.49-1.03
AAY AC/CC FEHHIEGREE R bt S5 X6 BRZE A HE
XE(P{E) 1.41(0.25) 0.45(1.00) 0.97(0.38) 0.40(0.67) 0.08( 1.00) 0.11(1.00)
OR {8 3.10 1.01 2.39 1.77 0.71 1.40
95%CI 0.43-22.22 1.00-1.01 0.40-14.42 0.30-10.63 0.06-7.91 0.20-9.96
R2 rs13041247 (LR BEFEE, S BEFRMEREBEE, WFEARNBANAFRILE (n,% )

Tab.2 Genotypic and allelic distribution and comparison of rs13041247 in patients, their parents and controls (n,% )

| == 55 [ AP it A% B2 Xif HE 2l
cC 30(21.28%)  31(32.29% ) 62(22.71% ) 93(25.20% ) 98(32.34%)  87(27.80%)  145(33.49% )
CT 83(58.86% )  54(56.25% ) 162 (59.34% ) 216(58.54% ) 147(48.52%) 158(50.48% ) 211(48.73%)
T 28(19.86%)  11(11.46% ) 49(17.95% ) 60(1626% ) 58(19.14%)  66(21.22%)  77(17.78%)
HWE(P{A) 0.05(0.83) 0.13(0.71) 0.00(0.99)
XYME(PE) 7.59(0.02) 2.81(0.25) 10.20(0.01) 8.48(0.01)  0.25(0.88) 3.04(0.22)
C 143(50.71%)  116(60.42% ) 286(52.38% ) 402(54.47%) 343(56.60% ) 332(53.38%)  501(42.15% )
T 139(49.29%)  76(39.58% ) 260 (47.62% ) 336(45.53% ) 263(43.40% ) 290(46.62%)  365(57.85% )
XE(PHE) 4.41(0.04) 0.43(0.51) 4.06(0.04) 1.85(0.17) 0.23(0.63) 2.94(0.09)
OR 1l 1.33 0.90 0.80 0.87 1.05 1.20
95%CI 1.02-1.75 0.65-1.24 0.65-0.99 0.715-1.06 0.85-1.30 0.97-1.48
CCH CT/TT JE R BIAE G2 1 51 55 0] BEA A LG
Y 1E(P{E) 7.48(0.01) 0.05(0.82) 9.38(0.00) 6.55(0.01) 2.80(0.09) 2.56(0.11)
OR 14 0.54 0.95 0.58 0.67 0.76 0.77
95%ClI 0.34-0.84 0.59-1.52 0.41-0.83 0.49-0.91 0.54-1.05 0.56-1.06




BERERKZFR 2013 £5 38 E5 3 45 ( Journal of Chongging Medical University 2013.Vol.38 No.3 ) — 233 —
*3 TDT ##f
Tab.3 TDT analysis
SH EEi i JEZPEBONEE 2 ait
i Al it HKflih i ER 30 it Hflih
rs987525
A 9 54 11 36 19 103 30 139
C 36 27 14 17 84 63 98 80
XE(P{E) 25.20(0.00) 4.06(0.04) 48.76 (0.00) 51.82(0.00)
ORTl 8.00 2.70 7.23 327
95%CI 3.37-18.99 1.01-7.17 4.01-13.02 1.92-5.57
rs13041247
C 27 41 28 29 78 92 106 121
T 35 24 12 18 68 54 80 72
XE(P{E) 4.87(0.03) 0.66(0.42) 2.76(0.10) 1.28(0.26)
OR{H 222 0.69 1.49 1.27
95%CI 1.09-4.51 0.28-1.69 0.93-2.37 0.84-1.91
kbAh K N iF2 800 kb AbFAEE A EE N PVTL B2 MNERZEA RIS 2L X IRAT R 210 AM@EREA

GSDMC £, I HAEH T A 1 B2y 400 kb 14>
£ mRNA i CCDC26 FE K Y X35 , CCDC26 FEK
S R ) 2 A R R R Y IR T S U S BUR IS
ZURPEAEMRIEIE N . %) 8q24.21 X BHIAIFSY B &7
K 3 A AR AR 8 A BFSE 3 B X 8 7 RR
PAFEF 5 NSCL/P & & BRI, BF5E
FAE LV BVG AR UEES R, OV RS AR
X DX A (A I 28 AR5 3] T ARG SR 2= BUA
8q24.21 X JE1a 4 M 1 LIS NSCL/P % % AH
KRR T IRF6 Fe PR X326 2 Sy R IX 0 {H AR IR
FFE B &5 S s | 9 191 45 & A0 ke PR TR R 65 457 i R 45
R Gx R TS A X, JE R TR AR S
NBEH 1s987525 i 55 NSCL/P A, X—WF5T
2595 Hikida 17E H A AP S0 AH OC 36 I 25
TARRE—E, A TIA e FRATEAR 1R )3 Fh
U5 UF TR RE UL A 22 SR U e NSCL/P F Ji X 8 1)
A SR Z— . Weatherley-White S5'E R H
Je W N BEPIESE 8q24 X IFE NSCL/P A& Ji L1
R AR T AR 0, 15987525 I S AEASHTSEXT IR
2 NFE A7 FE PRI 3 )02 C(92.8%) Fil A(7.2%)
5 Hap Map $5088 4 Hr b st BUB TR 254057 32 R %
C(95.2%)F1 A (4.8% ) Fll H A AN FESE A7 B IAR C
(95.8%) 1 A (4.2% ) F LU RS A 22 51, (55 BRUN A B
(ZENT RN C IR 77.9% A J 22.1%) FIHED
NHECGEOIFE C BYHIEN 34.5% ,A 265.5% ) H L
ZEMAR T, I HLIX A 22 A AAR A 3 197 45 21 B 8L
MIACBEREAAR R S DAL A3 A 340100 I A 5 45 SRR ik
PRI 25 5747 5%, 2011 4 pg 5 BE RS Pan S5177E
WFSE 1s987525 5 NSCL/P AHICE R Hy T M A7 5 AR
S Ao B DRI 3 (45 F FLATF S8 AR O B 4L 45 199

Y RAEMEL . T rs987525 7 55 A S BER 7R
S I H B A (ERATT 6, AA i PRI RO AR BF 5 3
B NBER AL B 3 A, X6 B2 B 2 A, FE A
FERRIAYTT x B R s it & SRES SN T 5
HRTSET 1 s FEGE S T 580 1/5, 8
ff Bl B 2 Fish B UIRESRL ARG S Tl 4
P25 S (LR I TR A i G I S B R AR 11 75
BN T NI A WS X ) RS Sira s aiz N
WFFEREAS I & A TIFSE

Beaty 259 B MAFB SNPs 53V 91l A## NSCL/P
B 2 A A AR B ) S SRR T MAFB JE R () 42
#R 237 4~ SNPs, & BL7E MAFB & [H 37 3 Ui &
20~60 kb 42T XA 6 4~ SNPs i P{E/NT 5 x
105, 13X H b i A = U SNPs B2 1513041247
(P=2.05x 10™""), MAFB & H X FRA KRML 2 H |, {7
T 20q12, To N & T 4544, Hn i 52 24 IR 7 ik 2 sk [
T, BE T ANAAE 2T 40 2R 109 A5 s ] 4 2o i 4y 1
FHENER , BVE RS B WA s AL R 7k
Y 4 L i R PRS00 i A7 24 S R R R A
I MAFB FE P mRNA FEE 55 2R 8 TG /N B
KH 13.5~14.5 d f i #f 2 AN Z T 208 1 iy
HRRZE  FE SRS 0 1 R) v FRak e e Al L iz S ]
s 4s 4 bRz 1513041247 75 MAFB S B T i
X, AR T Y R T — AN L5 H131Q, Hisy
Mo T 2R 45 ShEE . 2011 4F Yuan Z8P0EdE B RAE
ZFEA T BF 5% MAFB 2 [ 1Y 1513041247 7 &5 5
NSCL/P FHKMERIASFH T 5 Beaty SFOWF 58 45 AR 1T
B E5TE , MR LI PR R B 22 S i, 1s13041247
A7 B AEATE T 0T B2 AN HE R C A5 56 PR 3R
(57.85%)5 Hap Map Fidiz e At st UG ARER) C 46
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PRI 58.1% )2 , SRR AFEAR LU (S50 JEA
BRI 40.3% ) 5805 o RIS IBIFSY & B, 1s13041247
AV 1t BE PR TR0 A A6 o SE PR R A Rl R A
X HEZH HUA i T4 S, X Beaty 2576
B A WF oY 45 R —30, 15 Pan S52UH1 Huang 552
3 ) A T ] e A DXOR A e DX DU R Y
P EE R —E TDT BF5E &2 B 1513041247 £/ 45 C
S A H A R LA AR R AR | A B4l
B e = R N L L R S i e = S O
LS AL IR rs13041247 {3 1, C 857 FE PR o % 3 A
CC JEPH A5 NSCL/P FAAEAH S | #5at A 5 P 7Y
ZxHETI NSCL/P Hi KU
AHWFFEIESE MAFB BE [ 1513041247 i 5 228
P57 7B NSCL/P &R A Bk, 8q24 X BLiY
15987525 i i 2 A5 T 2 M NSCL/P A& T
Kotk (AT TG AE LA 5T B LAl L3 RAEA & ik AT
JEEERESE , T NSCL/P 1Y & 955 5 BREE R 2 Fljs A%
TR 2 4 Ik | IS S ST 9T e - RE S 4 IR B PR %
Y AASCRR DM 0 AT , I EL st A% R 2R B TR Ut
NSCL/P hy ZBE Rt AL , 5 2 Moot R AL R /R H
B 5L ST R AT TR X 3 i At SNPs 44 A
WGER T, RS T AP HRTT X NSCL/P 52,
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