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Insertion mutation in the serine-glycine rich junction of CITED?2 as
potential molecular cause for congenital heart disease
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[ Abstract] Objective To detect coding regions mutation of CITED?2 gene in patients with congenital
heart discasc (CHD). Methods The blood ccll genomic DNA of 101 patients with CHD and 104
normal neonatal was isolated. Whole coding regions were amplified by PCR. The PCR products were
detected by DHPLC and samples with different melting profile shapes were scquenced and compared to
GeneBank sequence databases.  Results A novel insertion mutation was first identified in patients
with patent ductus arteriosus (PDA) compared with 104 healthy controls. Mutation was located
between 483C and 484G (c. 483_484ins27), which resulted in a 9-mer peptides repeat insertion in the
scrine-glycine rich junction (SGJ) of CITED2 amino acid scquence. Other patients and healthy
individuals were normal.  Conclusions There was a mutation in CITED2 gene of Chinese CHD. The
9-mer peptides insertional mutation newly found may be onc of the causes for PDA.
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Tab 1 Types of congenital heart defect of patients
(%) (n=101)

Congenital heart defeets

MIH 1(0. 99
TGA 2(1.98)
Complete DORV 2(1.98)
Ostium sccundum ASD 14(13.9)
SA,S8V 1€0.99)
PAPVC 2(1.98)
VSD 69(81.2)
CoA 2(1.98)
Complex AVSD 1(0.99
Complete AVSD 2(1.98)
TOF 11(10.9)
PDA 14(13.9)
PS 9(8.93)
Double-chambered right ventricle 2(1.98)
AS 1(0. 99)

MIH. Mirror image heart; TGA: Transposition of great
arterics; DORYV: Double-outlet of right ventricle; ASD. Artrial
scptal defeet; SA: Single atrium; SV: Single ventricle; PAPVC.
Partial anomalous pulmonary venous connection; VSD: Ventricular
AVSD.
Atrioventricular septal defeet; TOF: Tetralogy of fallot; PDA.

septal defect; CoA: Coarclation of the aorta;

Patent ductus artcriosus; PS: Pulmonary stenosis; AS: Aortic

value stenosis
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1 CITED2 EF S1 F B DHPLC B AR 1&E
Fig1 DHPLC run of CITED2 S1 amplimers

A:Sample is wild-type; B:Sample has a different melting profile; It represents the c.-21 A-C silent mutation
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B 2 CITED2 E[F S2 #1 S3 K B DHPLC &K
Fig 2 DHPLC run of CITED2 S2 and S3 amplimers
C:Sample was S2 wild and mutation-melting profile; D:Sample was S3 wild and mutation type melting profile.
Three-peak profile can be seen in both figures, they represents the c. 483_484ins27
insertion mutation(insert GGCGGCAG CAGCACCCCC GGCGGCTCG).

230 ¢ 240 250
GC GCCCGTGGTTCATNGCCATCATATG GT
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Fig 3 DNA sequence analysis of CITED2 S1 fragment

The heterozygous T-to-G transition at nucleotide 21 (because of antisense strand)

XF 82 FI S3 i BriEE PCR & #4 f5 7 ¥ 4lidb B 3% M1 — 4 M A EE 7y 4 B S1,82,83, 34,
Wy, S2 FBOEM PGS S3 B m ¥ 5 5 il Ho X GeneBank J3 71 , JF 327 483 { #2814 Ab#5 A —
AR EN, WBERMAMFMERA. ¥ FEE 9K MFK c 483 _484ins27, A 27 B ZE 55
S2 R B AT R E LM Y S R R 4 B AR F 27 AMWEMRMELZEFI. BHAFIWT.
N A7 7E B AR R 22 I . 51 SCHk H exon2 IE X GGCGGCAG CAGCACCCCC GGCGGCTCG, 4 5
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ACAGCGGUGGCAGE AGCAL CCTUGGT GGUTC GGGUGGCAGTAGUALCT CUGGEGGTT GGG GG GUAGCATCC LGOI GG CIGGEA GUAGC TCG
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4 CITED2 B EHE N REX 5 52 [ F B

Fig 4 DNA clone sequence analysis of CITED?2 insertion mutation fragment

E:The wile-type sense strand of normal sequence; F:The insertion sense strand of allele sequence; Short arrow upon diagram

noted the start bit of insertion. Sequence analysis indicated a 9-mer peptides repeat insertion,

GGCGGCAG CAGCACCCCC GGCGGCTCG, located between 483 C and 484 G.
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