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Expression of COL9A1 gene and its polymorphism in children with idiopathic congen-
ital talipes equinovarus
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Abstract: Objective COL9AI gene is located in the susceptibility region of idiopathic congenital talipes equinovarus
(ICTEV) (6ql12-13). This study aimed to investigate the expression of the COL9AI gene and the distribution of single
nucleotide polymorphism ( SNP ) of COL9AI gene in patients with ICTEV and normal controls. Methods
Immunohistochemistry was used to detect the expression of COL9AL in 25 children with ICTEV and 5 normal controls. The
frequencies of genotypes and allele of two SNPs in COL9AI gene 1535470562 and rs1135056 were investigated by PCR-
restriction fragment length polymorphism ( PCR-RFLP) and DNA sequencing in 118 patients with ICTEV and 100 normal
controls. Results The COL9AI protein expression was significantly higher in 22 (88% ) out of 25 children with ICTEV
than normal controls. There were significant differences in the frequencies of genotypes and allele of rs1135056 in COL9AI
gene between the ICTEV and the control groups: the G allele frequency was higher, the frequency of AA genotype was
lower, and the frequencies of AG and GG genotypes were higher in ICTEV patients than those in healthy controls
(P<0.05). Conclusions COI9AL1 protein is highly expressed in patients with ICTEV and rs1135056, which is located
in the coding region of COL9AI gene, may be associated with the pathogenesis of ICTEV.
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118 24 v [ BE P 7 B T 26 il IR~ e /N J LB
HPRHE X M T A2 0 ICTEV 8L (4ER 4 H
~15 %) X IRZ D 100 44w [ B RE 2 Bt s 2 —
I 2 BE (ARG P R N (AR 12 ~50 ) o il
A ICTEV & FX B FF KM 5 mL, MR S 4T
BElG -20°C URAf, M.

25 I ICTEV EIL(8 A ~ 15 %) By 2 FF LA
K UBEARAS S 1AM 2 H 51 iR LA 2 6, PR
1 A51]) % B L IR B URER 20 2R AR B T WA R AT
JG, =70C ARG . AW AT SRR A5
U TR &
1.2 7%
1.2.1  Somfnfeiem LA & AL COL9AL & i&

AR ) F [, S . SO B )

J5 B E R A SRR A1 20 min, PBS #hijk 3 ¥k, K 3 ~
5 min;3% (4 H,0, B 1] A PR E o S A0 W) g, S
15 minf5 FIE WWAF TS E ], 2 iRPFE 10 min; 5
HLANZ5ulE COLIAL JEATIR(1:200) = JEMFE 1 h,
PBS sk 3 W, AR 3 ~ 5 min; IS AR
AP R =Pt TAEW, IR A 20 min, PBS pfijsk 3
YA 3 ~ 5 ming Jii 035 ACHAR BEARIC 10 5 Bl
IR TR W oh ki 72 W] | DAB R, g
g1 2 2 i P 6 O APV 1 P4 B 9 T R B e
SRR EORE S BV . AR A0 e £ i 5 558 K% T AR K
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A 5| 2 B R k28 Y ¢SNP 11135056 , rs35470562
NiFH Primer 5.0 #5514 oSNP (7 3 H 5]
N A

%1 SNPH—BEE

NP BRIEA Sl R W
(bp) (bp)
rs1135056  A/G CTAGCATGGGCTCAAACA 287 160/127
CCTGGTCAGATGGGAAAT (Sma I)
1s35470562 G/A  ACTGTGGGCACTTATGAA 341 113/228
GCAATCTTGGGAGACTTT (Mbo 11)

1.2.4 PCR ¥ 384k & & £ 14 SR AR
25 pl: 3L P 20 DNA 24 40 ng, 10 x J2 I 2% v i
(MgCl, 15 mmol/L) 2.5 pL, dNTP (2. 0 mmol/L)
2.0 uL, EF51¥9(20 pmmol/L) £ 0.5 wL, Taq fiff
1 U, 525 Drs1135056:94°C #iA5 ¥4 3 min,
94°C 7BPE 50 s,54°C 150 5,72 °C FEAH 50 5,35
ME, fe)g 72 C #EH 5 min, @) 1rs35470562 .
94°C WiAETE 3 min,94°C A5 50 s,51°C H 1 40 s,
72°C HEH 50 5,35 PMEIR, x5 72°C ZEfH 10 min,
JIiA PCR P=WI¥ 48 2% BN WHEE I B bR I A A o
1.2.5 PR N ek e A E A Sma I 4]
YE rs1135056 FERAY B e AR R 20 pl . Hor
PCR 74 8 pL.Sma 15 U 10 x ZE 1 2.0 L,
30°C KBTI, 1. 5% BRI Jee vhL UKk 5 o L IR 7Y
Mbo 11 ] %52 rs35470562 JEH R, [l ] S g {4
£ 20 pL:HH PCR 74 8 pL Mbo 115 U 10 x 2%
M 2.0 pL,37°C KB, 1. 5% BilgHise R
TR TSR
1.3 Sit=Z=aHh

I AE 2R R DN AR e R U ICTEV 415 X BEAH )
Hardy-Weinberg %@T;Fjﬁﬁ){z K 45 48 1+ o3 ICTEV
XS HE 2 DR R % e SR R R %, P < 0. 05
hESAHIFEE L
2 F#R
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FrAcrh 22 i (88% ) COLOAL # A ZRIA I, Hrpr 8
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ik, COLOAL FRikF M /b HE T, 2144 85 3k T /5 2y COL9AL [H
PG B
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rs35470562 2t iy U) % oK kU B 2 3 M
151135056 v jSAFAEZ A5k UL 2. I 45 51 0L
3 ~50

bp Marker A/A A/G G/G

2000
1500
750
500
250
100

B 2 rs1135056 {ii & 1) PCR-RFLP 458  A/A P
Z5WEY) 5 L BH 287 bp — 4545 ; A/ G BRI R 2 W) ) Y 3R 287 bp 160
bp 127 bp =44 ; G/ G HE R R 2 W) 5 1 3 160 bp (127 bp W 457

B3 rs1135056 &5 F GG MFEE 142 (N G,

B4 rs1135056 415 F AA MFE 141 fidth A,

5 rs1135056 & F AG JIFEE

145 A N,

2.3 ICTEV A58 rs1135056 I 555 E 45
RN ERFELR

ICTEV 41 Fn B 21 F PR RIS R 43 A 25 (7 1A
PR ZEFAGIH#E L (Y’ =8.88 5.5,
P <0.05), H: ICTEV 2 G 54 FE PRI JR & T X6
HEZ; SXTHEATAR EE , AA JEPR BB BRI, AG L GG
FE PR R 5

%2 IE4ELE ICTEV 4 rs1135056 i & 5 F B i %
FEMEEFEILE [(v(%)]

] B AL SRiE SRS
4 i
AG GG A G
XTHRZL 100 48(48.0) 33(33.0) 19(19.0) 129(64.5) 71(35.5)

ICTEV 41 118 34(28.8) 58(49.2) 26(22.0) 126(53.4) 110(46.6)
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£ ICTEV B G E AL & 6q 12-13 X, 76 s vk
X3 N A7 AE ) 1SR R £ 22 COL9AL | PGM3
BAI3 \COLI9AI J% COLI2AI %5, . COL9AI F:[H
ST I X L . COL9AT F: A /&
Kimura 2511989 4F 32 [ 1), Warman 25 1993 4F 3§
DI AE T s HE 6r T 6q12-q13 %K
F T SR AR U 5 A R T SR AS, cDNA 2 K
4351k 3704 bp F12985 bp, 43547 38 F132 MG
T R X B R o, B, i B T
B E LAY . PR o, B o oy TR = RIK
RETE N IX B J5ad B v, COL9AT JER G ) ol
FERBREENMEM, X B JE ] LS & 2L 4w
B RG] Az 4 B B R 20 B 1 2% i
S X AT IR IR DA SR T R
HAREEMIEM. BRrmarsg o, IX 85 5 R
AT LAB AR O R E AN B RN iR
W COL9AT JLHEE 9 S F YA S R B
KER AL . COLIAI JEN %725 5 Stickler
AR,

9T HR3F ICTEV H1 COL9AT K& [H ik K -1y
KB ATFGESHT T ICTEV B JLAIIE 7 5 BE 1) 2 3
WL B U EH 2R rp COL9AT JEH IR0 o Fae
ALYt i o, COLOAL 25 (2635 T 40CH 41411y 41
AL, 25 ] ICTEV & JLH 22 i (88% ) F2ikFH
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