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Association study between mutations of transcription
regulator sequences of COLIAI gene and idiopathic con-
genital talipes equinovarus

ZHAO Ning, JIN Chun-Lian, LIU Li-Ying, CAO Dong-Hua, LIN Chang-Kun,
JI Shi-Jun, SUN Kai-Lai

Department of Medical Genetics, China Medical University, Shenyang 110001, China

Abstract: RT-PCR was used to detect the expressions of COLI41 mRNA in 20 patients with idiopathic congenital talipes
equinovarus (ICTEV). The primers were designed by Primer 5 according to sequences of —1 031 bp~+30 bp and the first
intron of COL1A41. PCR-DGGE was used to screen the mutations in COLIA1 gene. Expression of COLIA1 on mRNA lev-
els showed significantly higher in patients with ICTEV than in normal persons (==12.680, P<0.05). By DNA sequencing, a
—161(T - C) heterozygous mutation and a+ 274(C — G) homozygous mutation were detected, and both were new identified

mutations. These results indicated that the mutations in transcription regulator sequences of COLIA41 could cause ICTEV.
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21 1.2.1.1 RNA cDNA
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RT-PCR (TaKaRa ) RNA
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HOXD®' Gli3¥ COL9AI®  NAT2'! oA H
1.2.1.2 RT-PCR
ICTEV ,
Primer5 COLIAI cDNA
, ICTEV
, : 5 TAACAGACAAGCAACCC-
’ AAAC-3 7 : 57“TAACCCAACGGGCAG
AAA-37 279 bp f-actin cDNA
’ , 381 bp
b ) ( )
PCR : cDNA 40 ng,10x<
ol (MgCl, 15 mmol/L)2.5 pL, dNTP(2.5 mmol/L) 2.0 pL,
o2 , ol a2 (20 umol/L) 0.5puL, Tag 2 U,
COLIAl COLIA2 25 uL 194 5 min, 94
, COLIA2 45 s, 57 45, 72 45 s, 35
COLIAl ; 72 10 min PCR 1.5%
COLI1A1 18 kb, 51 , ) (Ethidium Bromide,
17q21.3~q22" COLIAI EB) ) , Fluor
COLIAI Chem V2.0 Stand Alone program

B

COLIAI mRNA f-actin mRNA

E

(Osteogenesis Imperfecta, OI) Ehlers Dahlos

(EDS) (Osteoporosis) coriar 1213
ICTEV SPSS 10.0 COLIAI
, P<0.05,
1 1.2.2 PCR-DGGE
1.2.2.1 DNA
1.1 A
20 1.2.2.2 PCR
ICTEV , 4 Primer5 ., COLIAI ~1 031 bp~
84 ICTEV +30 bp 4 , 1
, 60 24 ( 2.5 1) 4 , 57 40 bp[GC]
) X !
100 ,

: [GC]  :CGCCCGCCGCGLCCCGLareecaTCeeCareaeecccecececca
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Table1  Primers sequence, length of products and annealing temperature used for PCR amplification

Name Primer sequence(5 S 37 Length of products(bp) Annealing temperature( )
1 [GC]-GCTGCGAAGAGGGGAGAT / 225 57
Promoter| CCGACCCCGAGGAGAAAC
2 [GC]-CCCAGCTTCCTCTGTTTT / 33 54
Promoter2 CCACATCTCCCCTCTTCG
3 [GC]-TGGAGGAAGGCATTTGAT / 219 57
Promoter3 ACAGAGGAAGCTGGGAAT
4 [GC]-CTGTGCTGGGAAGGAGGGT / 265 56
Promoterd GAGAAACATGACTAGGTGGC
1A [GC]-CCGGCTCCTGCTCCTCTTA / 394 58
Intron] A CCCATCTTCGACGTGCTTTC
1B [GC]-CCGTGGGATGATTCATAAGG / 442 59
Intronl B AAGTCCGCAAATAGTCCAGAA
1C [GC]-CCCCATTGCTTAGCGTTGC / 382 56
Intronl C AGTGGCTTGCGTGGTAGAG
1D [GC]-GGGCTGAGGTTGGAGTTG / 298 55
Intronl D CGTTCTGTACGCAGGTGATT
PCR DNA 40 ng, 10> DGGE S 1
(MgCl, 15 mmol/L)2.5 uL, dNTP(2.5 mmol/L) DGGE , DNA
2.0 uL, (20 umol/L) 0.5 uL, Tag 21U, -161(C-T)
194 5 min, 1 A DGGE ,
94 45 s, 45 s, 72 1 min, DNA +274(C - G)
35 . 72 10 min PCR 1.5% 100
1.2.2.3 DGGE
’ 1 DGGE
0/ (0 V)
20%~80% (100% 2, 1A  DGGE
40% 7 mol/L ), 3
' ’ bp M NI ClI N2 2
2 2 000 —|
1500 —| )
750 — B-actin
2.1 COLIAI RT-PCR 500 —
250 — COLIAI
ICTEV COLIAI 100—
[-actin (average density value, ADV)
0.560+0.127,
0.133+0.061 P<
’ ’ ( 1 COLIAI ¥R ICTEV 2L TR0 & % BBAL
0.05), ICTEV COLIAI B . BLERE A kL
(t =12.680, P<0.05) 1 M: DL2000 marker; C1: ICTEV ; C2: ICTEV
RT-PCR ICTEV COLIAI s NI s N2:
Fig. 1 The expression of COLIAI gene in muscular, ten-
don tissues of ICTEV and normal controls
2.2 DGGE M: DL2000 marker; C1: Muscular tissues of ICTEV; C2:
Tendon tissues of ICTEV; N1: Paired normal muscular tissues;
84 PCR N2: Paired normal tendon tissues.
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Fig. 2 DGGE result of promoter 1 (a) and the DNA
sequence result of promoter 1 (b)

a: N shows normal control; C shows the patient. b: The upper
figure shows sequence of normal control; Lower figure shows
sequence of the patient; Arrow shows the base of mutation.

N C N
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CTCACCCTGGGGCGAGGTTGGG

CTCACCCTGGGGGGAGGTTGGG

A AN
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Fig. 3 DGGE result of intronl A (a) and the DNA se-
quence result of intronl A (b)

a: N shows normal control; C shows the patient. b: The upper
figure shows sequence of normal control; Lower figure shows
sequence of the patient; Arrow shows the base of mutation.
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