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Gene Deletion Pattern in Korean Patients with
Duchenne or Becker Muscular Dystrophy
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Duchenne and Becker muscular dystrophies are X-linked, recessive disease characterized
by progressive muscular weakness. Since they are serious disorders for which at present
there is no effective treatment, a great deal of emphasis has been given to prevention. To
date, however, no precise analysis is available on the mutation of dystrophin gene in Kore-
an patients, thus it is difficult to provide proper genetic counselling.

In this study, we investigated the deletion pattern of dystrophin gene which is the most
common cause of the mutation of the dystrophin gene to develop a effective strategy for
detecting deletion and to provide a basic data for genetic counselling in Korean patients.
We analyzed DNA samples taken from 82 Korean patients from 80 families with clinical
picture suspected to having Duchenne or Becker muscular dystrophy using polymerase
chain reaction with 19 pairs of primers and Southern hybridization with ¢cDNA 4-5a probe.
The results were as follows!

1) At least one DNA frgment could not be amplified from the peripheral blood DNA of
the 43 patients from 41 families by polymerase chain reaction. Two pairs of brothers
showed same deletion pattern.

2) Exon 49 was the most frequently deleted(20 patients from 19 families) Only one of
the 19 amplified fragment was deleted in 27.9%(12/43), more than 1 exon was deleted in
the remaining 72.1%(31/43). Deletion were more frequent in central region(34/43) than in
the 5 terminal region(9/43).

3) Additional deletion was not found by the Southern hybridization using cDNA 4-5a
probe in the patients whom deletion in polymerase chain reaction could not be found.

According to.the ahove results, we can eliminate the need for invasive, expensive, and
time consuming procedure such as biopsy or Southern hybridization for about half of pa-
tients suspected to having Duchenne or Becker muscular dystrophy. The use of multiplex
polymerase chain reaction encompassing the primer pairs corresponding to the exon 17. 45,
49, and 51 would have detected 76.7%(33/43) deletions found in Korean patients. With this
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observation, our approach to detect deletion will initially be the polymerase chain reaction
including the primers of the exon 17, 45, 49, and 51. When a deletion is not found in them,
the remaining patients were examined with the rest pairs of primers. If no deletion was
found in polymerase chain reaction, then the Southern hybridization with ¢cDNA probe will

be carried out.

Key Words: Duchenne muscular dystrophy, Becker muscular dystrophy, Dystrophin gene,
Deletion, Polymerase chain reaction
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M EDTA, pH 80, 0.5% SDS)dl 254411 &
proteinase K& A% w=7l 100 p/ml =4 A7)
& 5 37°CellA s34t Fab Wh-2A)7c), Aee R 4
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Tris, ] mM EDTA pH 8.0)0] #8427 o} 23
& A (sphectrophotometer)s ¢]4d9 DNAX
2E 534389t
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gk A AE abgsleln, A2 23 exon 12, 13,
17, 2232 199 g A4, &3 7=FE exon 4,
8, 49, 2= muscle-specific promotors] w3k
AdA, A 4 23L& exon 47, 50, 51, Zel® 520
gk AlEA, A5 2§ exon 3, 6, 122)51 609
gt A A S Algslgduh(Table 2). 5'-Aba 9 874
WAE Zzk 125 pmol¥ w|&z, ANTP # 0.8

mM, 1F-3-2l5 A (10 x Taq buffer) 5 ul2 E3hs)o,
o] &g el ?'“3} I genomic DNA 4 ¢1(100 ng/ul)

2 AV F SH5E 6o 46 pl¥A) uk-g EHE
& g}
o] wht EFEL mineral oil® yWe ke
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A1 5383 18 HAA 9l =, 72°CAlel A Taq poly-
merase 4 unit{l anit/pl)}E EFAe| st =
2la 94°Celld 1 82F WA, 65Celd 287 A%
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© AL 323 e Adslan 72°Cel A 10831 |3
o] A F%% 25F ethium bromide"'r'.
AU 1.5% agarose gelolH 100 V= 404 %3
05 x TBE $}&8-93}ellA] r|elkg & ?}9]*‘]3]'
ol ek 2548 2175 Bk},

(3) ¢eDNA probe® o0j&%t Southern hybri-
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Tris HCDANA 3087F &89
=
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Table 2. Multiplex Polymerase Chain Reaction of
Dystrophin Gene

Set Exon number

Set | 45(547)  48(508)  43(357)  44{268)

Set 2 19(459)  17(416)  12(331)  13(2a8)

Set 3 P'(635)  49*439) 8(360) 4(196)

Set 4 51(388)  50(271)  47(181)  52(113)

Set § 3@310) 6(202)  604139)

1. Muscle-specific promotor

(X Product size(bp)
X SSCYe %2 gel 27|Re) & ~%— I il S
2~37¢ Whatmann 3MM% & 1 $olA] &7
Wolete) $e Ao zAL e °I%%%-%°H1°ll A
ATy e o) SeiFe F geiew wo |

¥5 AAsEct Gelel =7 B}l =23 aA A2
IMM o2%] 348 FFpol 25 slalore W
A 108 Ae A4 F o]FAS g 108 Ax A
Ala 335l gele #2l 912 3MM ofnx| el
fimol ol o2 FHwg &9 Fu gel o|9fdle
Bdo] o]Fslx AR udA e gel 28 wy
th Gelol zv|Rcl 27 34 A2 ks = oz
i gel Sl &8 Fal, 7 He) HAFE 3MM o
A E g 29l gel?] =B AR F5A|
(paper towel)& 10cm A% Fol2 g v}e &
2o wWv 500g AEe] BAlE $2 Aua 184
7 Aw g AA R, olde] i vl E whe gel
Fe Belsted 6xSCCellA 1587 £5w Ae
¥ %T/‘l foNA E218 AASD 80°CeNA] 2412k
T4
@ ¢DNA probe A=, tj~523% ¢cDNA probe
2] subclone 4-5a7} 4 u%l vectors American
Type Culture Collection(Rockville, Maryland,
USAj)er ¥ 748 JMI07 hostel transfor-
mation *%% LB mediasl ul|eks}sic). Mini &
< Med-preparationl 2.2 plasmids ¥z a4
& F A o Alg EcoRIAG R AR ahe)a
A714% Al %, gene-clean kits o]&sto] 24
3ol ¥ =g 5482 Random primed DNA la-
belling kit{Phamracia LKB, Biothechnology,
Uppsala, Sweden)s o|-8-8tod Aztslolx),
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o]F7ttel DNA 50 ngdt 5778 &%t 9l el o] a5t ok vhg-A| 7
Z 9hEF 1027 95°Coll A Helgh $ odgof Afuta B A &95 AR AAT F jdE o A2
Hel WzbAgic o7]el 0.5 mME=2] dATP, o4 2xSSC, 0.1% SDSell4 2} 1047+ 23] A 2|38k
dGTP, dTTPE=g&(1:1:1) 3 gl, ubg =38 F 1x8S8C, 0.1% SDS&e = 65°CollA 2z} 30+
24, [@*PldCTP (50 «Ci; 3,000Ci/mmol) 5 g, ib 23] Al AEtch Al Fe] F-EhR @ Afele
Klenow enzyme | #l(2 units/pl)5 #H7Fsked 20 0.2xSSC, 0.1% SDS e o & 65°Cell 4 4|22 4
12wk F 37°Cell4] 304-W#] 2414F ubg-AlZctk,  slebdct, ofU2 b2 Abeo4] AxA|Zl F Yo
pH 8.0, 0.2M EDTA £ 24 #7}ebo] W22 ¥ 4 t}S intensify screeno] 42t% 7l Eo] g,
#1A]7]aL Sephadex G50 columne| 3417 4% X-ray 952 Q& & —70°Coll4] 24~4847 =3

Yook felelE Feld F ATFADE wol 52 A7l g Aababect
i #el F ukE Ao WaAA probe® AHgalsl
. 4 o

@ 28 (Hybridization);, ¢35 Jd=z uhg
gl Foju]el Yo 3xSSCH9 el 4 308%F 65°Cel
A £5e & F 15mle "BghAg 894(5xSSC, Fac A4ues 2AF F o4 4 829

| xDenhardt £, 1% SDS)& 9 F uld F91  owa, 2pdeisle 22 299 WAs} 2aE A9
MSl 715 AASR AL WEe 65 | ke SRAL A A9 A3k 4392) Dol

1) Sgts4 s

A7 ol EEo

=2

Eaol FHA whA ek whge] ol 4 24 17 o|4te] exone| ZEH#| gkghor
AR gzgt g8 '] A% ¥ “PR %25 probe?t  (Fig. 1), o|5 #ate] #gha] g el 9427019
I5mle] g3 £4(0.75M NaCl, 20mM  o|gjon, o|F 292 &x7 £gd 2714 (187}
Tris-HCl, pH 8.0, 25mM EDTA, 1xDen- 19 &z}, zelx 28H3l 29 #hzl)e A= A7)
hardt &9, 1% SDS, 50 g/ml denatured salm- o Fdg A AL okAbS Bk (Table 3).

on testes DNA; sigma [9007-49-2])2 u|< o tjregd §HapAbe] A& Wal 41714 4399

S1 52 S3 584 S5 S1 S2 S3 54 S5 L

Fig. 1. Analysis of dystrophin gene by multiplex polymerase chain reaction. Mutiplex polymerase chain
reaction of nineteen pairs of primers are divided into five sets of reaction. Sl: exons 45, 48, 43,
and 44. S2: exons 19, 17, 12, and 13. S3: muscle-specific promotor, exons 49, 8 and 14. S4: exons 51,
50, 47, and 52. S5: exons 3, 6, and 60. A: normal control. B: a patient who deleted single exon(exon
6). C: a patient who deleted multiple exons(exons 48, 49, and 50). Arrows represent the deleted
exon.
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BAF 1971A42] 207 2] ol A 49% exondl oH
APRAIZY FEHE A el 49 exone] - wbHEA
ALH = exonelglod, 22 exon® Ad WEE
exon 48¢]| 43.9%, 47H3} 509 exone] #7 415
%, 51" exon¢] 34.1%, exon 45¥3} 52we] z}z}
31.7%9} 26.8%¢lo.m, 60 exond} promotorel )
AeE Bl Fxb= glgith(Table 4). oh=lbd 174,
451, 494, 51 exono) wlg A|EAEZ A&Eke
55 FHES g A AS, o] 459 4
wajak Algsl el 76.7%(33/43)9) A& FiAE 2
o 4 glow, o] ApRAZGe A AL HelA] o}
& 739, 34, 6“.1._ 129, 199, 439, 4481, 479
exonol] & A& Frle AlLdle F¢as
Aafub-g-& AAE 1959 APLAE v} AMgakA
rlEly. fAlxl Ago] WY 434 mFo4] F4
Al AL Fol W 4 9lg Alo|tl({Table 3). HxE
23 F4219 5%-912) exonSlexon 3~19)e44 A

Eol sl #ake 9Foldlen, FalA FoF 29l

Table 4. Numer of Damilies with Dystrophin Gene
Deletions According to the Involved Exon
n=41)

Exon number No. of families{%)

P 0{ 0.0)
1{ 2.4)

4 1{ 2.4)
6 1{ 2.4}
8 2( 4.9)
12 3( 7.3)
13 3( 7.3)
17 5(12.2)
19 2( 4.9)
43 2(49)
44 5(12.2)
45 13G31.7)
47 17(41.5)
48 18(43.9)
49 19(46.3)
50 17¢41.5)
51 14(34.1)
52 11(26.8)
80 0( 0.0)

P: muscle-specific promotor

exons (exon 43~52) 4 Adol W 2=} 34
Go R, A& FAAL] FARAN e LR
stebdth. Exon 46% Al9|3F 43964 5247129
exond A$HeR qddse] glemz FHa} Fob
Hooll Agro| 9wl 349% 26732] 267 2] Fxo)
A Al de) R AL o & el o
Al FAzr A 4R AATE 459 exondl AL

A&Ee Asrk AP gee
3).

o9 exone) AEg Mol Ay 129084 A
E=g el AA 8lxe 279% 92, Y74 exon
ol ¢ #A7} 99, ¥/49 exone] A% #apr}
89, AdEM4 exone] #AEgH A} 69, M2
exone] As=%§ A7} 49, ze]a WAl o] exondt
o4 exonol ZH&E dapr) 2z 29ejdu)
{Table 5).

b glick(Table

2) ¢eDNA 4-5a probe®& O|E%
hybridization

Southern

FEA Akl AsE melx) dotd 399
o] #21% vJ~=29 ¢cDNA subclone 4-5a probe
Z ¢]4&3}lod Southern hybridizationg A)33 #
A A AAE beEtdR 209e)gew, o] @A)
FollAle 71 Ao RAEANE ¢} (Fig.2).

Table 5, Number of Cases with DMDY/BMD?* Ac-
cording to the Extent of Exon Involvement

No. of deleted exon No. of cases{%)

One exon 12¢ 27.9)
Two exons 8( 18.6)
Three exons 4( 9.3)
Four exons 9( 20.9)
Fibe exons 2( 47
Six exons 2( 4.7
Seven exons 6( 13.9)

Total 43(100.0)

1. Duchenne muscular dystrophy
2. Becker muscular dystrophy
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Fig. 2. Southern blotting with Hind III digested
DNA using ¢cDNA 4-5a probe. Closely mi-
grating fragments appear as cluster(ll kb
and 12 kb bands). Lane | is the male con-
trol(M). Lane 2 is female control(F). Lanes
from 3 to 6 are from the patient’s genomic
DNA (1-4). The patient's Hind III restric-
tion pattern shows no deletion.
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