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Familial hypertrophic cardiomyopathy (FHCM)is thought to be caused
by missense mutations in cardiac p -myosin heavy chain (/8 -MHC) gene
in 30~40% of affected Caucasian individuals. On the other hand, it

has been reported that Japanese FHCM is closely linked to DNA marker

PALB on chromosome 18g by linkage analysis. Therefore, in order to

elucidate the etiological significance of missense mutations in B~
MHC gene in Japanese HCM patients, we have investigated the sequence
variation in exon 3 to 25 of S -MHC gene from 16 multiplex FHCM
kindreds and 28 sporadic patients by polymerase chain reaction-
single strand comformation polymorphism (PCR-SSCP) method. In this
study we demonstrated one missense mutation (codon741: SYGGG—2r9AGG)
in only one kindred among 16 multiplex Japanese kindreds with FHCM.
Two synonymous mutations (codon715: TYTAC—TIYTAT, codon989: Ileapp—
II®ATC) are demonstrated in another kindred. The same mutation in
codon989 is also detected in one sporadic patient. Furthermore, we
performed linkage study with two DNA markers (F13B on chromosome 1q,
D11S916:AMF185yal on chromosome 1llp-g) which are recently reported
to be linked with FHCM. Three and four families showed statistically
negative linkage with F13B and D11S916 (AMF185yal), respectively.
These results suggest that several responsible genes for HCM may
exist in Japanese and principal responsible gene for Japanesé HCM 1is

different from it for Caucasian HCM.
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Table 1. Linkage analysis of 16 FHCM multiplex families

locus
marker F13B D11S916
(AMF185yal)
Chromosome 1g llp~g
6 = O 01 .05 0.001 0.05
Family FH 1 0.000 0.000 D255 0,221
FH 2 ~Z2.308 =0.658 0.516 0.440
FH 3 0.329 0.272 =1.801 -0.283
FH 4 0.119 0.099 0. 032 0.026
FH 5 0.185 0310 0.763 0.063
FH .6 0.075 0.062 <Z2.319 =0.720
FH 7 0.000 0.000 0.000 0.000
FH 8 0.300 0257 0.300 0. 257
FH 9 0.000 0.000 0.000 0.000
FH 10 ~2. 098 0,712 -2.388 =0.,762
FH 11 -0.659 -0.478 -0.768 -0.538
FH 12 0.146 0.122 -0.057 -0.046
1 R =~ vetl ~1,220 =3, ,482 =1,.622
FH 14 0.000 0.000 0.000 0.000
FH 15 -0.967 -0.561 -3.358 -1.462
FH 16 0.000 0.000 0.000 0.000

Lod scores between FHCM and a DNA marker at a recombination

fraction (6 ) are culculated at the disease-penetrance of 90%

and disease-prevalence of 0.0002.

o )

Figure 1. Family pedigrees of 16 Japanese multiplex families with FHCM.
Squares and circles represent male and female respectively.
Closed, open, specked and stippled symbols represent affected,

unaffected, borderline and disease-status unknown individuals,

respectively. ¥ symbols represent death.Genotypes of F13B(bottom

left) and AMF185yal (bottom right) indicated for each subjects.

Figure 2. PCR-SSCP analysis of exon19,20,24 of cardiac 8 -MHC gene.

a)SSCP analysis of PCR products of exon 19 frém members of family
VII.b) SSCP analysis of PCR products of exon 20 from members of
family XI.c) SSCP analysis of PCR products of exon 24 from members
of family VII and one sporadic patient.Affected and unaffected, and
sporadic individuals are indicated by A,N,and SP respectively.
Individuals are identified by pedigree number represented on Fig

1 .Arrowheads indicate extra bands.In addition to normal bands
detected at lane N,other extra bands are detected at lane A. At lane

SP only extra band is visible.

Figure 3. Direct sequencing analysis of exon19,20,24 of cardiac 8-MHC gene.

a) Sequencing ladders of PCR products of exon 20 from one affected
member and one unaffected member of family XI.b)Sequencing ladders
of PCR products of exon 19 from one affected member and one
unaffected member of family VII.c)Sequencing ladders of PCR products
of exon 24 from one affected and one unaffected member of family VII
and those from one sporadic patient.Affected,unaffected and sporadic
individuals are indicated A,N,and SP,respectively. Nucleotide

substitutions indicated by arrowheads;G to A substitution(a),C to T




substitution(b),T to € substitution(c). Extra bands are detected in
the affected but not in the unaffected. Both normal and extra bands
are detected in the affected of family XI and VII and these results
suggest that these mutations are heterozygote.In one sporadic
patient only extra band is visible and this suggest that this

mutation is homozygote.

Figure 4. Dot blot hybridization with allele-specific oligonucleotide probe.

PCR products of exon 20 from members of family XI were hybridized
with both normal (ex20741G) and mutant (ex20741A) probes.Affected
and unaffected individuals are indicated A and

N, respectively.Individuals are identified by pedigree number
represented on Fig 1.0nly PCR products from the affected are
hybridized with mutant probe,whereas those from the unaffected are

hybridized stronger with normal probe than those from the affected.

Figure 5. Representative electelectrophoresis patterns of F13B (tetranucleotide DNA

marker on 1q) and AMF185ya1(dinucleotide marker on 11 p-q).

3 polymorphisms and llpolymorphisms are detected.Genotypes were
determined as following examples.F13B:from rightward;1/3,1/1,
1/3,1/1,1/2,1/1,1/3,1/2,1/3,1/2,1/2.D11S916(AMF185ya1):from

rightward;7/10,5/6,4/5,7/8,5/7,2/9,7/8,2/8,5/6,2/5,4/6,2/4,4/11.

Figure 6. A schematic diagram of the normal cardiac £ -myosin heavy chain and

location of missense mutations.

Sequence that encode the initiation of transcription (ATG) ,ATPase

™ 2t

activity (ATP) ,actin binding(Actin I and II),myosin light-chain

binding (MLC) ,and hinge function(Hinge) are indicated.The head and
rod regions of the encoded polypeptide are shown at the bottom of
the figure.Each published missense mutations are shown above the

diagram. (modified from paper 14)







