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Cloning and sequencing of the junction fragment of dystrophin gene with exons 3 to 5 deletion
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Abstract: Objective To study the mechanisms of dystrophin gene deletion by cloning and sequencing the junction fragment
of dystrophin gene with exons 3 to 5 deletion. Methods PCR was performed to verify dystrophin gene exons 3 to 5 deletion in
a patient with Duchenne muscular dystrophy. A PCR-based genome-walking method was used to localize the breakpoint in
introns 2 and 5, and the deletion-junction fragment was directly amplified by PCR approach with forward and reverse primers
annealing to a DNA sequence as close as possible to the breakpoint in the introns 2 and 5. The sequencing result of the
deletion-junction fragment was compared with the normal intron sequences. Results A sequence of 2113 bp containing the
junction fragment was obtained. The 5' breakpoint was located in SINE/Alu element of intron 2, and the 3' breakpoint was
located in the unique sequence near the sequence TTTAAA. The breakpoints were associated with a strong topoisomerase 1l
cleavage site. A 26-bp fragment was inserted into the breakpoint and formed 3 duplications (GGCTTATATTTAA) of 13 bp
around the deletion-junction fragment. Conclusion Repeat sequence and strong topoisomerase Il cleavage site around the
breakpoint may predispose double-strand DNA breaks and recombination, which, in addition to the nonhomologous
end-joining mechanism, may contribute as important factors to the gene deletion.
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Fig.2 Sequence of deletion-junction fragment from a DMD patient with exons 3-5 deletion

a is the forward sequence, and b the reverse sequence. The nucleotides between the arrows indicate the

deletion-junction fragment sequence.

12 (153362) [AGACCACACCACTGCGCTGCAGGCTGGGCGAAAGAGTGAAACTCTGTCCC|CCCCCCCCCACCCCCCCACCCCCCCC

JUNCTION  AGACCGCACCACTGCGCTGCAGGCTTATATTTAAAGGGGCTTATATTTAATATAAGGGGCTTATATTTAAAAAGCA

I | I |
15 (5720)

TTAGTGGTACAGACTGATCACTTTTACATAGATGTCTTCTTCCAGCATCTCATAAGGGGCTTATATTTAAAAAGCA
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Fig.3 Nucleotide sequence spanning the deletion junction with corresponding normal intron sequences

Numbers in brackets indicate the breakpoint position with respect to the first nucleotide of the intron (12, IS). The sequence in the box

is SINE/Alu repeated element. The shaded nucleotides are 13-bp duplications. The sequence TTTAAA is underlined. The nucleotides

represented in bold is A—G point mutation.

4 it 1 it U A7 50 FH SC 3K AT RE J2 ¥ M2 DNA BUAE By 4
Y PR ZR ot A A B3] 5 DR i 58 i 2 S 1) i 4 R B i
20bp KM T A—G SR, LT SCEki S A 5 1
A BT R A T RS X AR BRI K AR A B AR
PR A () 9 o 2 ) RRAE B B s T 2 5 R i 7 3 i T
RE S HEAT N L 520 3 LA DLk 3] 20 bp LA 1

5 3" i W 2 s B AT 2 LA 6 bp 19 TTTAAA 7
G125 SN IA S AT DL DNA 25 il DT filf 56 PR P
KAL) SR Sironi 55 3 i X) dystrophin %
AR 7 55 A R A AN B 15% 1 W7 24467
5 DNA B2 R AR SE PN A DNA 925 il
P f& dystrophin 5 K & A Wi 246k G 19— FEE &

FATH B BN A 3% 2 R Bl A K3k 26 bp 19)F
G I 7 Wy 24 5508 BB i 3 A 0 7 91 o A2 3% 4 W 2R
Wi, 4fi A 26 bp J¥ 51 2 http://www.ncbi.nlm.nih.
gov/BLAST EARALE 43 41 K & L5 B Al 2 v AT AT
A 58 A PE R IR, % T A= A SOk BEORE
dystrophin 4 A A [m] PR s i 425 T 48 A9 3 DK P
Iz — IR P EE B E . BN EA
S5 1) 7 9 i 5 R AR () R A i 1 422 1) — R O = B
BIL ) 2 . B0 40 i REUA 3 N DNA BUEE 7 24 11 3 227
Xz —17, DNA XUEE 73 Wr i 4l 25 09 75 91 v] LA 2%
ot £ B B DR VR B HE /N TR | B S T AR Aoy R4
PS5 1 2 1) 2 i a3 DL MR DNA 73 AR
AMITE e R 2 5 P b 2035 D] Dy 2 a2 I 4
A/INEY N A TRl 25 G RE AT B 0 5 B okt FRATT 52
F5 K T DU B — 22K N 1 B IR Y 9 5 TR R

DNA U545 T %4 TR A DNA H 17 35 A B
P S 5 e 30— 4 0 P A AT AL, 3R
T T 5086 4 T SR L 2496 0 e
RN,

SE WK

[1] Chamberlain JS, Gibbs RA, Ranier JE, et al. Multiplex PCR for the
diagnosis of Duchenne muscular dystrophy[A ]. In: PCR protocols:
a guide to methods and applications [M]. San Diego: Academic
Press, 1990, 272-81.

[2] Beggs AH, Koenig M, Boyce FM, et al. Detection of 98% of DMD/
BMD gene deletions by polymerase chain reaction[J ]. Hum Genet,
1990, 86(1): 45-8.

[3] WRHEK, Mok, ok B, 5. 44 5 N % FIFHEJE Dystrophin &K
PR X R AT E AN A T[] T ARBE A R R,
2001, 18(3): 191-4.

[4] Toffolatti L, Cardazzo B, Nobile C, et al. Investigating the mechanism
of chromosomal deletion: characterization of 39 deletion breakpoints
in introns 47 and 48 of the human dystrophin gene[J]. Genomics,
2002, 80(5): 523-30.

[5] Nobile C, Toffolatti L, Rizzi F, et al. Analysis of 22 deletion break-
points in dystrophin intron 49 [J]. Hum Genet, 2002, 110(5):
418-21.

[6] Sironi M, Pozzoli U, Cagliani R, et al. Relevance of sequence and
structure elements for deletion events in the dystrophin gene major
hot-spot[J ]. Hum Genet, 2003, 112(3): 272-88.

[7] Sargent RG, Brenneman MA, Wilson JH. Repair of site-specific
double-strand breaks in a mammalian chromosome by homologous
and illegitimate recombination[J ]. Mol Cell Biol, 1997, 17(1):267-
77.

(BT 2 4 - R A A )





