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ABSTRACT

Background and Objectives : Marfan syndrome is an autosomal dominant heritable disease of connective tissue
which is characterized by cardinal features mainly in the cardiovascular, ocular and skeletal systems. Aneurysms
or dissections of the aorta are the major cardiovascular complications of the disorder causing early mortality.
Mutations in the fibrillin-1 (FBN1) gene on chromosome 15q21.1 have been found to be major causes of Marfan
syndrome. The purpose of this study was to characterize the molecular defect in Korean Marfan patients, thus
contributing to the effort of correlating the genotype with the phenotype. Subjects and Methods : We screened
all 65 exons of the FBN1 gene in 14 subjects diagnosed as Marfan syndrome by the method of single strand
conformation polymorphism-heteroduplex analysis. Results : We found mutations in only 10 among 14 patients.
This study identified 8 novel mutations and 2 previously reported mutations in 14 Korean Marfan patients. Two
cases were nonsense mutations and 8 were missense mutations, including 3 frameshift. Seven cases of the
mutations occurred in one of the 43 calcium binding epidermal growth factor-like domains within an FBN1 gene.
Mutations in Marfan patients occurred variably over the whole field of this FBN1 gene. Conclusion : Our results
will contribute to the establishment of a database of Korean Marfan patients. Extending this study and using the
database will help early detection of the disease and prevention of complications. (Korean Circulation J 2003;33
(11D:1018-1027)
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Fig. 1. Pedigree of the Marfan patients with family history. Blackened symbols denote affected individual. The arrow

indicates the proband.

1019



|:|'| /c\’f

199858 20017k wismehd =2 uies 5
2= g3 $4 5 Ghent Nasology®ll &3] Mar-
fan SO oY Zes] e #4149
< gpFow gl

oV A= U] R8s 7158 AdEA 29k
o Zek2 AR WA} (proband) A ER1H1AL ©]
3t G 49 172 50%2 Y18E Zhs 4R
(first—degree relatives) & FHNLOE 753t 7E5E8
AAAAY, AxsTh A W b xS B AEst
ALt 7ko] ARl SlE Atele e s
A A2 7= Fig. DE 2Mdsisia 7t
Lo R RE §AHQl AAE Fg B A=
DNA 322+ A &3 FBN1 frd=rele] g
(linkage) & &R1 & =AWo] HAAS Agsision 4
iz 1088 3 248t faAEAdS Al

o,

Y

o]

Ht H
o d

FURF U DNA =5

A FE 2 F el EH 7 mLe A
Fslod EDTAZF H71e Algddde] DNA &2 d71A]
—20TCel RI3sIAtk Wizard DNA preparation kit
(Promega Co., Madison, Wisconsin, USA) & ©]-&3}
o] LRI TENE] DNAE FE3I3Ith

SR o] 4

AR S

159 Aol 9= FBN1 34k ol 5919 &
AA FZ2 918 1995 Nijbroek 57 0] et 1
Hell 2k AP (primer) & ARgSlo] F3EA A vE
-5 (polymerase chain reaction ; PCR) 22 FEHAIH
tl. A 5 3PS T4 polynucleotide kinase(Ta-
kara Co, Otsu, Japan)Z ©]g3le] [y —"*PIATPS}
37°CelA 1ARE ol WEEAIA 34 (end—labeling)
ALk 44 SE2 50 ng? genomic DNA, [y —

lo

1020

¥PldATPZ ¥X3} sense primer$} antisense pri-
merE Z2F 10 pmol, 62.5 #M2] dNTPs, 1.5 mM2]
MgCly, 12832 0.4 units®] Taq polymerase$} HES-¢F
£ [60mMe] KCl, 10 mM9] Tris—HCI(pH 8.3)]
< ¥¥sh= 20 pLo] WhE E3HES S5tk PCR
= 95Tl 103t ol DNAE @z WA
(denaturation) A1Z1 §, 94 CellA 18237+ ¥4, 50~60C
o 1321F 7014 primer7t thd DNAS] 4719k &
LS o]FEE Ad3 (annealing) Al713L 72CelA
137+ S04 primer7} Taq polymerase®l &J&f| 217
(extension) 5| =% sh= 278 353] WHEA| g,
iAo R 72°CellA] 5T AGAIFIT

Single strand conformation polymorphism (SSCP) —
Heteroduplex analysis

PCR “Hzol] M489 (stop solution ; 95% forma-
mide containing 20 mmol/L EDTA, 0.05% xylene
cyanoD & 7t § 94%0l4] 5 o WA = o
H f82; T3 A=) heteroduplex FHIE ©lE +
UEE Ao 1027 B2 & v, 0.5% =3%ie] 7
% <% [Mutation Detection Enhancement (MDE)]
A (gel) (FMC BioProducts Co., Rockland, Maine,
USA) 9] el 4 pLA FaHload) 33tk 17196

1 Exon 22

Fig. 2. Mutation detection by SSCP-heteroduplex in Mar-
fan patients. Single strand DNA has tendency to fold up
an complex structure and the electrophoretic mobility
of single strand DNA on non-denaturing gels depends
on the length and the conformation. The arrows indicate
the shifted bands on MDE gel suggesting the genetic
variation.
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Table 1. Clinical characteristics of 10 patients diagnosed as Marfan syndrome

Case Age/sex COK:;Z\T/;;CUW Ssl;izr:l g/;:l;r Skin eriC;?;Irlz Diagnosis

1 35/male M m 0 0 M Classic MFS
2 21/male M m 0 0 M Classic MFS
3 28/male M m 0 0 0 Highly suggestive
4 21/male M m 0 0 M Classic MFS
5 31/male M m 0 0 0 Highly suggestive
6 35/female M m M 0 0 Classic MFS
7 24/male M M M 0 M Classic MFS
8 19/male M m 0 0 M Classic MFS
9 62/male M 0 m 0 M Classic MFS

10 38/male M m 0 m M Classic MFS

M @ indicates major involvement, m : minor involvement, O : not involved, MFS : Marfan syndrome
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Fig. 3. Typical pathologic findings of Marfan patients. A : H & E stain of histologic section of aorta at low power (X

100). B : H & E stain at high power (X 400) showing loss or fragmentation of elastic fibers and accumulation of pools
of acid mucopolysaccharide material in the media (cystic medial degeneration). C : elastic van Gieson stain
revealed highly fragmented elastic fibers and accumulation of acid mucopolysaccharide material in the media.
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Fig. 4. Electropherograms mutations. A : patient 1 carried a C to T substitution corresponding to a Arg to Stop substi-
fution on exon 9. B : patient 2 carried a G to A substitution corresponding to a Gly to Arg substitution on exon 22. C :
patient 3 carried a T to C substitution corresponding to a Cys to Arg substitution on exon 36. D : patient 4 carried a G
deletion causing frameshift on exon 48. E : patient 5 caried a G deletion corresponding to entire substitution of amino
acid below to G deletion on exon 0. F : patient 6 caried a G deletion causing frameshift on exon 61. G : patient 7
carried a T to C substitution corresponding to a Cys to Arg substitution on exon 13. H : patient 8 carried a G to C
substitution cormresponding to a Cys to Ser substitution on exon 44. | : patient 9 carried a A to C substitution corres-
ponding to a Thr to Pro substitution on exon 60. J : patient 10 carried a C to T substitution corresponding to a Arg to
Stop substitution on exon 65. Arrow indicates mutation site.
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Table 2. The mutations of fibrillin-1 gene in 10 patients with Marfan syndrome

Case Exon Nucleotide change Amino acid substitution Protein domain

1 9 C10901 R364X TGF 8 1-bp-like domain*
2 22 G2695A G899R Fib mofif '
3 36 T4471C Cl491A CbEGF-iike motif #227
4 48 Frameshift 5982delG CbEGF-like motif #30
5 60 Frameshift 7499delG CbEGF-like mofif #39
6 61 Frameshift 7797delG CbEGF-like motif #40
7 13 T1600C C534R CcbEGF-like motif #04
8 44 G5453C C1818S CbEGF-like motif #26
9 460 A7507C T2503P CbEGF-like motif #39

10 65 C8326T R2776X COOH unique region

x 1 TGF 8 1-bp-like domain :

transforming growth factor A 1-binding protein-ike domain, t

: single cystein-rich se-

quence, T : cbEGF-like mofif #22 : calcium-binding epidermal growth factor-like motif #22
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