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[Abstract] Objective We aimed to study the association between rs7525173, rs2236518, 132493264 single nucleotide poly-
morphism (SNP) in the PRDM16 gene, smoking, alcohol exposures, and nonsyndromic cleft lip with or without cleft palate
(NSCL/P). Methods A total of 157 case-parent trios were selected, and SNPs were genotyped by using ligase detection reaction
(LDR) and direct sequencing methods. Transmission disequilibrium test (TDT) and linkage disequilibrium (LD) tests were con-
ducted to analyze the data. A total of 1 710 patients with orofacial clefts and 956 healthy newborns were enrolled in the epide-
miological survey. The smoking and drinking exposures of parents during early pregnancy were analyzed. Results The C
allele at 152236518 was over-transmitted for NSCPO (P<0.05). Statistical differences were observed among three factors, namely,
maternal smoking, maternal passive smoking, and maternal drinking (£<0.05). Conclusion The rs2236518 at PRDM16 gene,
maternal smoking, maternal passive smoking, and maternal drinking were closely related to the occurrence of NSCL/P.

[Key words] nonsyndromic cleft lip with or without cleft palate; PRDMI16 gene; single nucleotide polymorphism;  trans-

mission disequilibrium test; linkage disequilibrium
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or without cleft palate, NSCL/P ) J&isif&[F & /I H
RN HAEASLRIVERZE RS, B T istfl
A2 R BYHED Bk B2 1Y) B S R
DXz A0 R B, BLE W FINS CL/PAH S Y E A 1
Qe fRIX BADSE . fRESEHIRF6 . FOXEL, MSXI1,
BCL3., #AbH+K A F-B (transforming growth factor-
B, TGF-p) FYerfkip22. 8q24. 10q25. 17q22.
20q 1225011,

PRDMI6JEFI (T 15 e f4{kp36.32, H 324
FREZ SR/ NEUENER AR A 5. 2009
4, BjorkZF AL FIPRDM 1 6FE K 4 7 F [ 1 —A4>
B AR A /N R SE VeSS . tHPRDM16
BEIR G 1) s - RT LAZ: 58 15 TGF-B15 -5 18 i
24 PRDM 164 4 J5 TGE-BRY A B % FH., War-
ner 5 IHE— 25 e BUAE /I UG 18] 72 57 44 ffd H PRDM 16
S BES SR TGE-BTEN £ 1K 1224 KA
TS iR AT 25 R © R W TGF-BTE i A A & 1 F2
R EENEA . bRk RIS TR
R, PRDM 16 K2 5 715 1556 1) 7o 5 4 i
ok, HEA SIS LAERREY], HHERTM
R ILPRDM 16 K] 5 5 2800 ¢ 1) A it 4iE .

WAk, IS 2 TR A I R IR R RIS 2 A
ML 7 — A 2R, MINSCL/PHF TR T2~ 4t
Tt , AMUBEBIRII L ARG R, LRER
FET I BRI XS PR 2R At okt TS i, DA T 35 3]
WD NS 2R AR R B o WA S TR A
HERALRIER, YHTAR 58RI AR
WA RIEIE S8R LRI M EZER R, ERNS
AIRZ T REE WA 5 RIS 24 K A DG () B
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W AR 5 SR 2 A AR DG R BF AR 7

DRI, ASBH SR st RS 5 TR TA5E,
HCEEPRDMIO/E ik 5L, AR A -4
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(single nucleotide polymorphism, SNP ) {5 (rs75-
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Tab 1 Classification of gender and fissure in patients

TH NSCL/P NSCPO NSOCs
R 118 39 157
B 2] 109 34 143
BRI L) 9 5 14
PE
F 79 19 98
Erg s 39 20 59

TF: NSCPONH4lithfE%d; NSOCs HNSCL/PHIMAERZZL

1.2 SNPsV s, F REFE AL R 73 77

MHapMap Project¥#fi /% ( http://www.hapmap.
org ) IR EE K F10%H931Tag SNPsf 15
(157525173, 1s2236518. 152493264 ) , SNP##AIF
BER FHEHREEAS I [ . ( ligase detection reaction,
LDR) FUEENF PRI, B LG E Y
AR AR ] (http://www.biowing.com.cn/ ) 5¢
o FrESNPsf7 SRS, RAMEEN ( polymerase
chain reaction, PCR) 5|¥)/F I IR P41 W32,
1.3 Bdsgeit ot

Ay IR R B R s 7525173 | 152236518 FlIrs2493264
BT WS R A 3% . A Haploview 328X
rs7525173 . rs2236518flrs2493264 1 134 4 A -1y
(linkage disequilibrium, LD ) 43#fr. i FHFBATH
PEXFACBE 2 > — 7 A T B G BE A TAR S AN Al
K56 (transmission disequilibrium test, TDT ) , i
IS5 L R AEACBERILER L Z R AL B T DL o X P24
S BRI | BESRRE S . BRI . AR
R ACRARI P 2 TN R R K . Logistic
FAIRIZR K Z R B 53

2 #HR
2.1 MRS LD A AT

157525173, 152236518 F1rs2493264 3/~SNP// 15,
¥4 Hardy-Weinberg V- ff ( P>0.05) , HARAEML
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Ftk. it Haploview 4. 28 TLDAMT, KB 1s22365181v 4 5rs24932641 5D {H=0.695, <1,
15752517347 15, 551s22365 180 i D 4L T0, =0, VB X AL s A AE—E PR B (R3) .
Vi rs752517343 5 122365 1 84V L A K e 14401 5
& 2 PRDMI6ERE & SNPsfi = 5| ¥FNiR s 551
Tab 2 PCR primers and probe sequence of the SNPs at PRDM16

SNP X S| PCRT|YIT4) (5°—3") P4 bp 7 Savsdl
157525173 C/G F: TCTGGCCAAGAAAACACCC 100 TTTTTTTTTTTTTTTTTTTTTTTTAAGTAGTTCAGAA-
ACGCATCGGG
R: TCACCCGCAGGCTCTTATTC TTTTTTTTTTTTTTTTTTTTTTTTTTAAGTAGTTCAGA-
AACGCATCGGC
rs2236518 A/C F: CTTTTCAGCAGGAGCAGAAC 82 TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTGGGGGATC-
CGGAGACCAACGGT
R: AAAACGGCGGGATGGGACTG ITTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTGGGGGA-
TCCGGAGACCAACGGG
rs2493264 C/T F: GGCAGGGGACCACAATCCA 99 TTTTTTTTTTTTTTTTTTTTCGTATTTTAGACTCGAAG-
CCTCG
R: GTCTGCAAAACACTTGCCTG TTTTTTTTTTTTTTTTTTTTTTCGTATTT
% 3 PRDMI6EE3/ SNPAL A HE LD 23 ARUPAE RGN RN -R s
Tab 3 Paired LD test of the three SNPs at PRDM16 RIS R Z IS NI e B K . HoE
) ke ) N SN ) AN
SNPs D 95%RIfEIXIE M gk ’ E%%ﬁwi ﬂ%%\@: :L%ﬂ&k ) i%
157525173 5152236518 0.035 -0.01, 0.23 0.000 Y. S, BoRIRON B ‘ﬁ‘k“‘ BRI
157525173 5152493264 0.185 0.01, 0.52 0.001 3/'\%%;{\3?%@ 12X ﬂﬁéﬁtpﬁﬁgﬁfr%%ﬁ (P<
152236518 5152493264 0.695 0.57, 0.79 0.140 0.05) o BA RIARIIHAS R I 2 A1
Joa (AL AN R A A E e 22 5 (P>0.05) (&
2.2 PRDMI16%50 R TDT40#r 5).
BRACER S A TR ZMITIDTONT, & 2.4 SIS N RN K Logistic [ 4
IIPRDM 165K rs22365 18137 i CHF (v SR FENS 244 LB ILR S R AR &, 433 DL Bk R 3Ry

ARG (P=0.0196 ) , FWrs22365181 HiC5% ST REMI GRS IR H A8 S 1T Logistic B[R 2 /3
o7 HE DRl PR Al MR R e 2R B TGS TR 25 . LAY SNPAiE Mro @5 E R BEEWAN . BE SR sl WA A B SRk
STES B YR K B Si2m L (£4) . WAL #E L (P<0.05) (F56) .

% 4 PRDMIGEEZSNPsfi % EETDTIRIE 4R
Tab 4 Allelic TDT results for SNPs in PRDM16

271 SNP Y ivE- TS| MAF T/U Pal:t Pf
NSCL/P 157525173 G 0.10 28 121 1.0 03173
152236518 C 0.42 5651 0.234 0.628 8
152493264 T 0.18 36 34 0.057 0.8110
NSCLP 157525173 G 0.10 35:28 0.778 03778
152236518 C 0.42 76 1 67 0.566 0.4517
152493264 T 0.18 5147 0.163 0.686 2

NSCPO 157525173 G 0.10 7:7 0.0 1.0
152236518 C 0.42 2511 5.444 0.0196
152493264 T 0.18 15:13 0.143 0.705 5

: NSCPO: H#IVEEEZE; MAF: f/NERSERARR; T/U. L/ ARtk

2.5 ZHFLogisticll 1547 OIS Sl S 2 e LIS DI (VS E = fetaie s
PN R Logistic /i e th 3AMERIN R (B A2 IR, Logisticml I Hréi R R . BRI
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HH . BESERSRN . RO 534 TR R e i 4 A
SR eG4 25 (P<0.05) , HBHACHIE
H, D3R EAREIEAL ENEREE (£
7) o

*® 5 TERBREZABSH

Tab 5 People distribution of major risk factors

Tt Xof B4

i L
BRI AR 44 1666 2 954 20207  0.000
BRGSO 424 1286 83 873 103.377  0.000
BRI 425 1285 74 882 118.037  0.000
AL AR 859 851 496 460  0.667  0.414
vl 1085 625 575 381 2849  0.091

F 6 Logistic 2EFZEEITTER

Tab 6 The results of single factor regression analysis of

Logistic
fa R R % PlE HAE H 95% ] {55 X.11]
BRI AR 0.000 12.598 3.047, 52.081
BESR s R A 0.000 3.468 2.700, 4.455
BEERI 0.000 3.942 3.035, 5.119
AL A 0.414 0.936 0.799, 1.097
& el 0.092 1.150 0.978, 1.353

F 7 LogisticZEZEEIFSER

Tab 7 The results of multiplefactor regression analysis

of Logistic
fER R % B SE P ML 95%n{E XA
BRI 2172 0732 0.003 8776  2.092, 36.815
BESEIA 1.094 0.138 0.000 2985 2280, 3.909
BEpwishmgl 1.022 0132 0.000 2780  2.147, 3.599
gl -8.816  1.489 0.000  0.000

3 iFie

NSCL/P/&—Fh ZEE R0, AT G # R
B, BA BEEHE Rt R R e
K 2 TENSCL/P Y A& A= b B v i 4 T R 29 T (5 )
50%8F H U7, Warner%SI{EE13.5-E14.53% FUIK
3 & BPRDM 16 B 75 2 AR A 3235, Ad&0
e R, DU, B, Ehbe. BIESE. shes
AIE/R, PRDMIGKER G IS 25 | #8535 TGF-B.
HIEAKAEN (bone morphogenetic protein, BMP )
T A G SE R ) SRk R AR AR, T X R LRI A
s Sem e b R PEE L E R AR, R
Warner5""Y/EPRDM 16¢"/NRIETE & B B4k K& 5 h

o, R 3 26 55 B T8 BORH DG SR R A 3Rk 7 A T AR 4k,
X R HEFH, PRDMI16 AT fEE 1 I8 75 18] 76 5 40 i
] R AR R AR S R & oAb, Bjork&20
F20064F KB T4 F/NEPRDM 16 3L [ | it — 4~
N GEARR S BT A 2 R, X B
PRDM165:H 5NSCL/PHY VI .

AF5E NHapMap il 2 £ H 3> Tag SNPsfiz
R, WP EDUG AT SIS 24k A AR DG .
TDTZERFM, 1s223651 84 s CL5 oy J R J& F.afi e
ISR fERIN R . A TIESEX 34 Tag SNPs/& 75 A
ST, AWFGEIEAT TLDAMT, 455 HH31~SNPH] 3
PRSI, BA RIFMAERYE. AFREH L
PRDM 165K rs7525173 4 s Fllrs24932644 15 ) SNP
5S40 R HA S, X AT RBZ R Ars7525173
A7 35, Fllrs2493 26445 5 76 DU N B F5e /N7 BE DR AT
RN, TR A RSB DI 25 5. don]
AERrs75251734 15 Flrs24932644 15 447 T PRDM16
EEBN & XEB, %A H#ES 5PRDMI6& )i
(A A R K o

B A 5L A EAE e SIS 20 &4
HOR R WL ZE AR . AR5 UE B A TR SR
M BESERE SRR S Bk 2R R 5 T IS 54 A 2 VA
K, A3 X B R XU 14 18776, 2,780
2.9854% . X HREZHCAHC 2R S R 3L,
D] B 5 76 2 A 5 B3R S R R R e s, R A
2SN R IR R G, R ORGSR
MIRE . AT R e BRAC R AR PR 5 U IS 24
RAAFAER AN, BATE AR T AR AR
SR RS 2 Rk A ARG R s L i /b, &P
SERWN T AR ML X 10561 JE I 24 8 LA 10451 1E 5 L3
FIBHATIRATIR F VA RN, AL BT e 2L %
A B 5 0 BT AR BT GE 22 o MirilasSER!
B AR BRI IR, AU RIS
B HE A0 IR 9 1.00~1.264% . H AT T-HF55F1
FEA TR, X T RE SR A AR AR O 5 s s
SER A AR AR TG — LB

M2, ABFEIFSE T PRDMI6KEMrs2236518 SNP
P AR S Al P S A G, 2RI . Bk
SRR & CENSCL/PRY GRS F 3= .
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