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Lk A fEvE g 488 )L CRISPLD2 IS &M 5
N5 553 A F i 7 D fie ok 52 380 A G PEESE
HE e, RAEE, Fo0E, FRF (WETHILEER DR, PE4E 710003)

W E: B AFRIAELESIEE B (non-syndromic cleft lip and palate, NSCLP) #)U CRISPLD2 A % &k 5 4L
BARGETNRIBRAARMAR, Hik AN20I8F3 A ~20204F3 AAEGETILEER D AL 1324
NSCLP #IUAEAMILE, 25 1:1 eI ANR #1132 642 B ILEAE A s B4, RN RS MEX RN - TSR E %
2 M % (polymerase chain reaction-denaturing high performance liquid chromatography, PCR-DHPLC) #- #| CRISPLD2
B &4 3% B2 % &M (single nucleotide polymorphism, SNP) 45, % &/ % A, i ®m4i)Lw CRISPLD2 A K % Ao
A, NSCLP BIL¥ BB EIRTRAET, RREILREETRILAR, S RBILREEFTARIKRL X
H#. &8 K4 CRISPLD2 # K 152934468 15 & AA A B R IRE H 42.42%, & TR 19.70%, 2% LA %
it 5 & L (=15.971, P < 0.05), rs2934468 45 % 515 & B A 9 5 3% An, ¥ R 3 m NSCLP £ 5% W % (OR=1.864,
95%CI=1.215 ~ 2.860), 1rs2934468 13 % AA A& WA L& & % NSCLP #) M b4 GG A B A fo AG AW AL & F 3w
(OR=2.252, 95%CI=1.597~3.176). 132 4] NSCLP K& 1 5% & shte e L4 B & 108 41, 46 B % % 81.82%, &5 ik
W 2 #2446, REEF AR A AR NSCLP )L 8. &5 IAE L, T h A, S HERF . CRISPLD2 & K
152934468 15 5 K B A R S5 K B oA AR, 2SR A st FE L (=3.915~15.873, ¥ P < 0.05), Logistic % B &%
WER B TFE, EFTNHATHERZ Y0 EILKGET AR AR R RO IEE (3 P < 0.05), W REFw
CRISPLD2 # F 152934468 15 5 A W A R S5 A R oA 5tk 2w ZILKBEFTH MLk B & (P> 0.05). £t
CRISPLD2 & ¥ 152934468 1% & % % % NSCLP 8kt T2 KW 4, mAFEAHm B ILRGET AR E, T
6 F KT IR ARG miRiEF A6 D 4 F) T NSCLP #IUiE5 A ed il 5.
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Correlation between CRISPLD2 Gene Polymorphism and Speech
Function Recovery after Cleft Palate Surgery in Children with
Non-syndromic Cleft Lip and Palate
FENG Guo-wei, SONG Jia-ning, LI Jue-hui, LI Ya-qi

( Department of Stomatology, Xi’an Children’s Hospital, Xi’an 710003, China )

Abstract: Objective To study the correlation between CRISPLD2 gene polymorphism and speech function recovery after non-
syndromic cleft lip and palate (NSCLP). Methods A total of 132 children with NSCLP treated in the Department of
Stomatology of Xi’an Children’s Hospital from March 2018 to March 2020 were included as the observation group, and 132
healthy children in the same period were included as the control group in a 1:1 ratio. The polymerase chain reaction-denaturing
high performance liquid chromatography (PCR-DHPLC) was used to detect single nucleotide polymorphism (SNP) of
CRISPLD2 gene, and the distribution of CRISPLD2 gene polymorphism was compared between the two groups of children. All
the children with NSCLP received cleft palate reconstruction intervention treatment, and the postoperative speech recovery effect
was recorded. To analyze the related factors affecting the recovery of postoperative speech function in children. Results The
AA genotype frequency of CRISPLD2 gene rs2934468 in the observation group was 42.42%, which was higher than that of the
control group of 19.70%,the difference was statistically significant (y’=15.971, P < 0.05). The increased frequency of allele A at
rs2934468 locus would significantly increase the risk of NSCLP (OR=1.864, 95%CI=1.215~2.860). The children with AA
genotype at rs2934468 had a significantly higher risk of NSCLP than children with GG and AG genotypes
(OR=2.252,95%CI=1.597~3.176). There were 108 cases who had excellent speech function recovery one year after operation in
the 132 cases of NSCLP, the excellent and good rate of 81.82%, and 24 cases had poor speech function recovery. There were
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statistically significant differences in the age, speech training, hearing impairment, psychological disorder, genotype and allele
distribution of CRISPLD2 rs2934468 locus in children with NSCLP of different voice function recovery effects(y’=3.915~15.873,

all P < 0.05). Logistic multivariate analysis showed that age, speech training and hearing impairment were independent factors,

which affected the excellent rate of postoperative speech function recovery of children (all P < 0.05). Psychological disorders

and genotype and allele distribution of rs2934468 of CRISPLD2 gene were not independent factors affecting postoperative

speech function recovery in children (P > 0.05). Conclusion The mutation of rs2934468 of CRISPLD2 gene is an important

factor in the pathogenesis of NSCLP, but it is not an independent factor affecting the recovery of postoperative speech function in

children. Early surgical intervention and enhanced speech function training after surgery are beneficial to the recovery of speech

function in children with NSCLP.
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AELE B EMEJE S 2 (non-syndromic cleft lip and
palate, NSCLP) J& F & 4 I i 3 WL SE KA & 5
PR, AUEE LGS DIAe, 1 A8 i AT
W 4 LA S TR A B 7, BN E 2T
U HATIA, L NSCLP H & EURH %,
BRI EARMLH 1 A, CRISPLD2 J& K 2 T
16q24.1 JL (e A X A NSCLP 5y BN, BRIEE AT
i 38 P 7~ CRISPLD2 3 K 58 4% 1] i f& %2 4y JL 0 i
EBSHIAER P, A% D BN 151546124
A R 2 25 1 (single nucleotide polymorphism,
SNP) 734 £ NSCLP 5 {ilt i )L A 7E i & 25 5%,
T 3 Pl 45 A 4R ok R g A R, X —
45 FL 4575 CRISPLD2 5 NSCLP HY 2% 28 1 fE 52 My daf,
R, fF7Es (G S Bt fe i BROmT, ASBIFE
#1437 CRISPLD2 5 NSCLP 5k 19 % %, IR 1T
CRISPLD2 H K 2 M PP AR S5 18 & Dh gk 2 2UCR
IOFIINIERS
1 M#REFE
1.1 AR % WUE 2018 4F 3 H ~2020 4F 3 A 74
Zl L EE BE 1 RHIGA Y 132 6] NSCLP £ LE
JERAL, 4% 1:1 HeBgh AR 132 o fd LA
JxtHRA . WAL B 74 ), Lotk 58 il AEIR
7.03(1~12) % ; IR 5 HL 15.46 £ 1.29 kg/m®, WL
Hrp B 81 B, ik 516 AR 6.85(1~11) %75
IREFERL 1575 £ 1.33 kg/m’, PILLLEMER] . F%
FAE R LA 2 R LGB L (P > 0.05), H
A RAFR AT b

99 AbrifE: (D NSCLP 2 Wity & 8 (i A4
BBE TAEFME ) 565 23 8 A Bk LW, flRE L
BRI E IR ; QJLEFR 1~12 %
(3 NSCLP ¥JTEA B 3Z o 548 5 A .

HEBRPRUE: OFF KA HAbSe MO . HoAh
RIS E P %, QOIF IR A2 ; QAL
PEIR IS
12 MEL5XA  FE[EH Transgenomic 2\ i) WAVE %!
AR RO A 3% 7T (denaturing high performance
liquid chromatography, DHPLC) 43#/1{¥; ABI3730XL 4=

H 3l DNA M/7{X; DNASep 73 BtE; 25l W7l
FERETHIA [ R AT AT FR A A

13 7 DNAMEAFEE: fEJLEAF2 KN
H R RN 3~4 ml, PUEEALIESS &, DAE - 5
115 7% $2 B DNA. SNP {3/ s 3% $%: 7F dbSNP %5 415 /&
(http://www.ncbi.nlm.nih.gov/SNP) H1 3£ SNP 1 14,
Y& £ A% fE . @ i T CRISPLD2 % % X JE [/ X
SNPs(nsSNPs); ) # /)y 3 K 47 K >20%, & & &
= 0.3; QOWEA A KL T4 AE HA A ) Bk
53 HT.

PCR JZ W 1A % : 3K 41 DNA 1pl, 10xTaqE
buffer 2.5w1, dNTPO0.5pl, EFUHF5I#4 0501,
Taq B 0.2 w1, KEEFK 198l &M
A5PE 94°C 60s, ZETE 94°C 30s, 58°CiE K 30s, FEfH
72°C 60s, 30 MER, SIYBITFILEE 1.

DHPLC 43#7: % DHPLC 43Hr % PCR 418
BT T # PCR =4 F 95 °C T 2594 Smin,
BRI 2 s6 CHE T B P, R Wavemakerd.0
B X 45407 o5, PCR 6 4% fiff 6 I B, #HEFE Sl PCR
Y, R AR TR BE IR, TR AT WLy
TCEETHAS Ay e ARSI

ARG EE D REMK I BCER VM RJE 1 AR R
HCHFIESIPERR” XIS T RE IR B AR
PEATIEASG 7o A AR BE 2 B SR EA T, ARYE S
LS S5 R TRl . L. B2 IE % = 85%;
K: 60% < %% 1IEM1R <85%; 2%: & IE#%F
<60%. LK 3 K, BOFBIMEIFTIER

x1 PCR 5|#i&1t
SNPs 519751 SIYHE (bp)
131546124 5°-CTGTGGGACCTTFCTTGTTT-3’ .
5 TCGTTGTGCTGGTATTTGCT-3’
1516974880  5-AGGCTGGTCTCGAACTCCTT-3’ 156
§-CTCTTTGGAATACCGGTAGG-3
152934468 5°-ACGTTGGATGCTGGATTGTC-3’ w
5-ACGTTGGATGCATACCGTATC-3°
154783099 5°-CTTTTCTTTGCAAGCGAACCS’ 18

5’-ACGTTTGGCAAGAGTCGTTT-3°
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1.4 %o RH SPSS 22.0 B4 % £di ik
T304, THECFERE DIIER (4% ) Fon, 4 IA) o
T 7 ¥ B ul, Fisher AEHIMERILG, S5 0ERER IR
TR, FFA ISR ROR ISR + e
% (xx5) T, GRRH KR, REEESSME
BF, DL U A 5 [M(Pys, Pos)] 3o, 4HIR]HE
TTAESHG K, K H Hardy-Weinberg - 46 5672 %F
RERIL N UBUR PEATHR S, P > 0.01 N454 Hardy-

E-)

Weinberg 5% -, JCHH LA EE (odds ratio,
OR) /R, P < 0.05 HERAFIHE L.

2 R

2.1 ¥4 CRISPLD2 # [ Hardy-Weinberg i 4% - #7
ibgs R Wk 2, Rk P R, CRISPLD2 %
rs1546124, 1s16974880, rs2934468 & rs4773099
7 45 FE R A 45 A Hardy-Weinberg 18t 1% - fif (4
P> 0.01),

I 4H CRISPLD2 £ Hardy-Weinberg i fE EE#RIG 4 R

R _ | X%?%ﬁﬁ 7 _ ‘mﬁn’tzﬂ 2
SEFRAEL BLTouTIE e P SEFRAE Bl fou b X P
151546124 GG 38 27.33 50 37.54
CG 62 45.12 0.794 0.672 60 46.92 1.579 0.454
CC 32 30.08 22 10.16
1516974880 TT 72 51.16 64 40.38
TG 45 2458 0.852 0.653 56 34.36 0.120 0.942
GG 15 9.37 12 7.07
152934468 GG 26 17.78 38 19.78
AG 50 39.68 0.222 0.895 68 45.89 1.181 0.554
AA 56 42.59 26 12.12
154773099 CC 42 21.75 40 19.67
CT 53 36.60 1.055 0.590 58 23.54 0.249 0.883
T 37 26.43 34 14.08
22 W4 CRISPLD2 A R A e S AL B kA UL, oK & 3% 39 i NSCLP & %% XU (OR=1.864,

2% 3. M 20 CRISPLD2 3t [H rs2934468 i/ s Kt
BRI FE P 0 A LR 22 R A G0 (3
P < 0.05). 1s2934468 i i 45 {7 J& A A i R 14

x3

95%CI=1.215~2.860), rs2934468 1V 5, AA FEH AL
#i & NSCLP 1) KU 5 GG 5 K B FiT AG & [H 7Y
JLEE BN (OR=2.252, 95%CI=1.597~3.176).

HZH CRISPLD2 H F B Fn&E AL E F bh 45 [n=132,1(%)]

SNPs WEEA IR b} P

rs1546124 R G 138(52.27) 160(60.61)
1510 0219

C 126(47.73) 104(39.39)

HHA GG 38(28.79) 50(37.88)
G 62(46.97) 60(45.45) 3521 0.172

cC 32(24.24) 22(16.67)

16974880 LA T 189(71.59 184(69.70
" FHEA 7139) 6.1 1179 0278

G 75(28.41) 80(30.30)

SN T 72(54.55) 64(48.48)
TG 45(34.09) 56(42.42) 2.002 0368

GG 15(11.36) 12(9.09)

152934468 SENHRA G 102(38.64) 144(54.55)
8.782 0.003

A 162(61.36) 120(45.45)

S GG 26(19.70) 38(28.79)
AG 50(37.88) 68(51.52) 15971 <0.001

AA 56(42.42) 26(19.70)

14773099 HHHA 137(51.89) 138(52.27)
0.274 0.601

127(48.11) 126(47.73)

HHA cc £(31.82) 40(30.30)
cT 53(40.15) 58(43.94) 0401 0.818

T 37(28.03) 34(25.76)
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23 FREFARBIARNSCLP BILAMX B E G AR (P > 005, ). AFIE e BCR

#yrbix L3R 4. 132 5 NSCLP B LARJS 1 AERTE
ERAERCRA 58 B, KL 50 1, 2% 24 B, LR E R
81.82%. A[A] NSCLP HILHPESFIAR i 22 70

NSCLP fBJLRAERS . B IRAE DL . Wr S psfis . O
PHIEAS . CRISPLD2 JL[H rs2934468 {7 i PRI 7R K 45
DR G A 25 R I G247 L (1 P<0.05),

*4

AREENEIRE R NSCLP BJLHEXEZRILLE [1(%)]

% 3 n R (n=108) % (1=24) 7HE P
1 ) 5 81 68(62.96) 13(54.17)
0.641 0423
B8 51 40(37.04) 11(45.83)
(%) 3 60 54(50.00) 6(25.00)
3~6 40 36(33.33) 4(16.67) 15.873" <0.001
>6 3 18(16.67) 14(58.33)
A Furlow Rt 31 24(22.22) 7(29.17)
LGRS 33 28(25.93) 5(20.83) .
2215 0.542
Sommerlad A& 34 30(27.78) 4(16.67)
WE R A 34 26(24.07) 8(33.33)
preeilliZs 2% 53 48(44.4) 5(20.83)
/R 40 35(32.41) 5(20.83) 11.822 0.003
x 39 25(23.15) 14(58.33)
W Jy R 2 54 39(36.11) 15(62.50)
5.657 0.017
1 78 69(63.89) 9(37.50)
DB fi 50 36(33.33) 14(58.33)
5216 0.022
x 82 72(66.67) 10(41.67)
152934468 A G 122 106(49.07) 16(33.33)
3915 0.048
A 142 110(50.93) 32(66.67)
12934468 (KA GG 26 22(20.37) 4(16.67)
AG 50 48(44.44) 2(8.33) 14.748% <0.001
AA 56 38(35.19) 18(75.00)
T * R H Fisher KiifERK L
24 NSCLP #ILKG#EF R I B RGAESHT X x5 NSCLP BLEFMEMRBXERS
SN NSCLP LA J5 15 D) RE YR 52 28R i AH 5G] EEY Jikfe
ZIRATLEHILE 5. R Logistic 2 [H % 41 A 50, L=l
RIGH IR AR RIE AR LA 6, 25 " o,
RGN TREIILRL T S R B R LA Ast e
SEphabe e w7 RS E ’ b=
o IR S & (P < 0.05), ML fﬂﬁ%ﬁ?*ﬂ % 2% =0, /R =1, =2
CRISPLD2 2 [ 152934468 {7 11 %k A B K¢ 25 v B A R F0, Rel
S An ARSI LAR S S DI REYR E Al s IR 3R LIRS =0, =1

(P > 0.05),

CRISPLD2 £ [H 152934468

SAEEN: 6=0, A=l

HHE. GG=0, AG=1, AA=2

*6 RIFIEENHERE BRI Logistic ST 4R

ES Wald B SE OR (95%CI) P
AER 10.818 0.795 0.242 2.215(1.379~3.558) 0.001
Rl 7.662 -0323 0.117 0.724(0.576~0.910) 0.006
W g 8.763 0.547 0.185 1.728(1.203~2.482) 0.003
DHRERG 0.665 0510 0.625 1.665(0.489~5.669) 0415
152934468 ] 15 FHE [K 7 1.825 0.462 0.342 1.587(0.812~3.102) 0.177
152934468 {17 15 5 i FL K] 1.991 0.733 0519 2.081(0.752~5.759) 0.158
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3 itig

H AT, I PR % 3 A 4 NSCLP 2 i B 85 il st
R R I FE LR D s, BEEE X T
IRF6, TBX22 K MSX-1 S5:4F Jy 5 J& KL [H 7E NSCLP
K IRFR B HGE , (HAS N RESE 4 ik NSCLP
1 &L ©, CRISPLD2 P & U 4F 38 7 & BRI
5 NSCLP #HCH HEH, & A #F 5% i7" CRISPLD2
L2 045 T s . s KPS P, R
HA[HE 2 5 NSCLP 5 # #F f . CRISPLD2 3 [H 7%
A LCCL 45 ¥ B, HE 2 i rich 2 bt 20 12 73 i 75 (1
BT, ES DNA & RO M R GE 5 1 &
VR, #5 CRISPLD2 3 [H & A 9875, WAl fE5 |
rich 2§ e 2R 43I B 1 Y S 23k, DTS | it 1
TR R L PR AU S A, R 0 T S )
BRE ", A FENSCLP &4, Hilshiy
SCIGAR 7~ CRISPLD2 JERIZE MR IGIA/ N R A,
115 R o Ak YA 2k MY, $7R CRISPLD2 K %878
Al AR TR & B A4 M NSCLP YA . 54,
L TR E 45 i ] CRISPLD2 4t A SNPs ik 7
AN XL e 25 5, s A S e a5 75 3
TESE R IR, T RN TR L PR i R 2 2 X
THE TR , B NSCLP XU A w2 1 s AN

AHIF AR 0 2 R0, eI 4 A~ SNP 1R SR A
FEX G, 45 B R Y 12934468 £ 745 1 7F NSCLP
S5 LEM AR E LR, X5RAeREAR—
U, HE P AT RE SR R A 6. AT LS
HHFREVGHLIX, AHIE 09 A A7 FREE M )L CRISPLD2
FE[H SNP 22 S AEAE W i i R4 . X BIME A 1) A
FEAR IR 152934468 {37 35 FER A /3 A 7E NSCLP 5 fid
AR e S, SRR —5, [
TZMFFE 7R 152934468 {37 15 3L PR Y 73 A7 7F 4l i 24
SR AR A ZE SR, AW AN NSCLP &
Lo BV — MO 20 53 B, (HIEIN - SRR 38 BAE
FH i RN 2 22 S R N, HoR ik
VG b IR BT RN R A% R A DA AE 25 25 55 1Y, i
B2 7 1, [X B4l Jf %4 # )L CRISPLD2 3 [ 152934468
D71 A A S HIR T REAAAE 22 5%, (HXATFS
JE T SIE

1s2934468 &y CRISPLD2 KM N & T 5, H
PEPEVE DY VI L R S R Rk fE S, THLIE R
1) RNA iz i, %S5m0 LA, A5 E 5N
1$2934468 i s, AA 7 58 75 44 fiff NSCLP XU 3 Jin
2252 4%, %5 CHIQUET %5 " 45 3, 4554
152934468 i 5 K4 G- A RASHE, NSCLP #Ui X
WS S5 1N, T G AR SRS X A
R VERT ., T, CRISPLD JE:[H 152934468 i 5 5
NSCLP #5025 UIAH G (HAT S A2 A0 o5 78 A0 1t 35 i

0Kk L E HEUVE R B B HTE A TRR AT
Foo TIAL, AT RAZAL IS HABSE A7 51 I 5 7 A
W, XA PRAWITERT .
TR JE NSCLP 23R 75 %8, (ARG IH
B AT A T AR AR ) LA R A 1 S )
W, AWFIE R Logistic 22 K 2 43 # J7 1 4 52 Wi 1,
LA T BRI BOR ARG R R HEA T 20 #r, 4521
AR JLARRS | TR S VISR D0 B T g B A 2 Hoph ST 5%
M 2R BT ARAERE BN, SRS B R F A
DIREWR B A, SRR AR U R R
TARER S ARG E S NREKESCR ZIEHC. B
G5 VRV NT 2 B R T R EAEAER,
AT B LA AT 04, $R7R AR %
KT 3 20k, RIEHEREMRE B (HA SR XS
32 LUN BJLIRE R LA b, XA RRAS
WAWIE. Ji5h, RJa RIEFATE S IR ZAa B T
ARG TR E AR . A% PRI AR
Ja RIATE A TE B S, BT SR VP A
#, LA IEE DRI A OB . W R
155 LA S 15 D REI 1 5 2 E Bl RN,
SRR I RRIRRG 7 W 3 BRehtfs A B T AR S 15 2
REVIZRAYTT I, JUHIR I B A i e vh B R A8
LY, B 1T F) R I RER A AR R
G AN, AHESY R CRISCLP2 3 [H 152934468 {17 15
ZAEMIFERTGTH T IR SIS N R, #R 5
IR 152934468 1 2878 n] REHE I NSCLP EUi KUK,
HETARTHAMASGAZEE I, EILRER
WIS R 2E, HIFA W LA & hhE.
PRI, XoF T 152934468 137 5 AL UL, Adbid Tk,
FIIF R TFARIGST, HTEARST ki & Dae e
5, IR AT ARAT BT IE S S D RE IR SRR . LA,
BRAEAT i AR O BB A2 2 (B LA S 185 DI fE
kST s 2 P ARSI R R, X AT REE
UEAER AR Co BB PR 2R ) B R T 1 A G
% I, CRISPLD2 [ rs2934468 i 1 58 745 fi
NSCLP U)W Z N R, (HIFARR AR IE &
IREMKS B B S N R
SR
(11 2k, Bk, E3E3F 45, JEPLES R i IR L Ak
R IS5 RS K WIS (1], EIRERIR
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