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TOM TAT

Bénh co tim phi dai (BCTPD) 1a 1 bénh
tim mach dugc dac trung boi r6i loan su phat
trién céc soi to co cua co tim dan dén phi
dai bt thuong co that trai. Sy phi dai nay co
thé ¢ thanh tdm that trai (dong tdm) hodc &
véch lién that (1&ch tdm). Ty 1é mac bénh uéc
tinh khoang 1/500-1000 ngudi. Bénh nhéan bi
BCTPD c6 nguy co bi cac r6i loan nhip tim
nhu tim nhanh that hay rung that, c¢6 thé din
dén dot tor ma khong co diu hiéu bao trudc.
Trén cac bénh nhan BCTPD hodc nghi ngo
BCTPD c6 tinh chét gia dinh, 50-60% truong
hop tim thay dot bién mot trong cac gen ma
hoa cac thanh phan tao ra soi to co. Muc tiéu:
Phat hién dot bién gen MYH?7 cua bénh nhan
mic co tim phi dai. P8i tweng nghién ctu:
Bénh nhan nam, 36 tudi, chan doan BCTPD,
cb6 con choang ngit thoang qua. Phwong
phap nghién ciu: Phan tich gen MYH7
bang k¥ thuat di truyén phan tir. Két qua:
Phat hién dot bién Arg403Glu tai exon 13 cua
gen MYH7. Két luan: Nhan truong hop phat
hién dot bién Arg403Glu gen MYH7 ¢ bénh
nhan BCTPD di l1am sang to thém vé co ché
BCTPD tai Viét Nam, m¢ thém hudng chan
doan dbi véi BCTPD, giup ngudi thdy thudc
tam soat bénh tot hon.

Tw khéa: MYH?7, Co tim phi dai.
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DAT VAN BE

Bénh co tim phi dai (BCTPD) 1a 1 bénh
tim mach dugc dac trung boi r6i loan su phat
trién cac soi to co cua co tim dan dén phi dai
bat thudng co that trai. Sy phi dai niy c6 thé
& thanh tam that trai (dong tim) hodc & vach
lién that (Iéch tam). Ty 1é mac bénh wdc tinh
khoang 1/500-1000 nguoi [1]. Bénh nhéan bi
BCTPD c6 nguy co bi cac roi loan nhip tim
nhu tim nhanh that hay rung thit, c6 thé dan
dén dot tr ma khong c6 dau hiéu bao trude.
Day la mot nguyén nhan hang dau dan dén dot
tr & cac bénh nhan dudi 35 tudi [16]. Su phi
dai that trai hay gip nhit 1a phi dai vach lién
that, chiém t&i 46% [9], c6 thé c6 hay khong
kém theo sy tic nghén duong ra thét trai. LAm
sang ctia bénh nghéo nan va thay ddi tuy thudc
vao tudi phat hién bénh, mic do nang nhe
ctia qua trinh tién trién bénh. BCTPD c6 thé
biéu hién ¢ tré nho mic du ngudi ta thudng
phat hién bénh ¢ tudi thiéu nién hodc & nguoi
truong thanh [16], [9]. Nhitng quan tim gan
day vé gen di truyén cta bénh Iy nay di mo
ra nhiéu hudng méi trong tién lugng, theo ddi
va diéu tri.

Trén cac bénh nhan BCTPD hodc nghi ngo
BCTPD c6 tinh chét gia dinh, 50-60% truong
hop tim thay dot bién mot trong cac gen ma
hoa cac thanh phén tao ra soi to co. BCTPD
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dugc xac dinh tuan theo quy luat di truyén troi
trén nhiém sic thé thuong. Cac nha khoa hoc
da tim thay trén 900 dot bién thudc 20 gen
lién quan dén bénh. Tt ca cac gen déu tham
gia ma hoa cdu tric cho cac protein ciia té bao
co tim. Thanh phan chu yéu cia co tim 1a xo
actin va xo myosin. Xo myosin sip xép véi
X0 actin thanh don vi co dudi co. Trén mdi
don vi co dudi co myosin - actin con ¢6 gin
thém cac phan tir troponin gém 3 tiéu don vi
1a A, C vaT. Cac dot bién gay BCTPP thuong
lién quan dén gen tong hop protein cau tao xo
myosin (MYH7) va troponin (TNNT, TPMA,
MYBPC, TNNI3...), trong sb nay, dot bién
gen MYH?7 chiém téi 30 - 45% cac truong
hop. [16], [9], [21].

Phan tich gen dot bién cho phép phét hién
va chan doan nhimg trudng hop ¢ nguy co
cao bi BCTPD trudc khi ¢6 biéu hién lam
sang. Co dot bién gen MYH7 khang dinh
chic chian BCTPD khi c6 cac triéu chimg 1am
sang. Néu dot bién gen dugc phat hién thdy o
nhirng bénh nhan chua c6 biéu hién 1am sang
thi nhiing truong hop nay bat budc phai theo
dai dinh ky.

O Viét Nam, lan dau tién ching toi tién
hanh nghién ctru gen MYH7 & céc bénh nhan
BCTPD véi mong mudn tim hiéu mdi lién
quan téi viéc bién doi kiéu gen va dic diém
1am sang cia BCTPD, dong thoi du doan trude
nguy co mic bénh ciing nhu tu van dy phong
bién ¢ tim mach nhu rdi loan nhip, ngét, dot
tir, kha nang di truyén bénh,...Ching t6i xin
bao cao mot truong hop BCTPD da phat hién
thay c6 dot bién gen MYH7.

POl TUOGNG VA PHUONG PHAP
NGHIEN CUU

P6i twong nghién ciru:

Bénh nhin nam, 36 tudi, nhip vién ngay
05/9/2011 vi c6 céc con choang va dau that nguc.

Bénh nhan c6 tién st d3 dugce chan doan
BCTPPD tir 2003, nhung diéu tri khong déu.
Nhung dén 2007 ngoai dau nguc, bénh nhan
thdy kho thé khi ging stic. Vi vdy, bénh nhan
da chua dong di kham va dugc theo doi dinh
ky va diéu tri déu hang thang (tildiem 60 mg
ubng 2 vién/1 ngay). Khoang miy thang trude
khi nhap vién, bénh nhan xuét hién cac con
choang thodng qua.

Trong gia dinh b¢nh nhan: Mg, 2 chi va
anh trai ciing duoc chan doan BCTPD.

Bénh nhan dugc tham kham va si€éu am
Doppler tim va cac thdm do chuc nang khéac
dé chan doan xac dinh va danh gia muc do
BCTPD. Bénh nhan duoc ldy mau 1am cac
xét nghiém cén 1am sang, dong thoi phan tich
gen MYH7 tai BO mon Y sinh hoc - Di truyén,
Truong Dai hoc Y Ha Noi.

Phwong phap nghién ciru:

Tham kham lam sang.

Chan dodn hinh dnh:

» Chyp tim phoi thang.
* Siéu am Doppler tim.

Thong tim 6ng l6n va Chup dong mach
vanh: danh gia mtc chénh ap ¢ dudng ra that
trai, mic d¢ ho van hai 14, h¢ dong mach vanh:
xét d6t véach lién that,

Xét nghiém cdn lam sang:

Cac xét nghiém: cong thic mau, sinh
hoa mau

* Dién tam do.
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Phdn tich gen MYH7

DNA dwoc tach chiét tir té bao bach cau
lympho méau ngoai vi bang kit Phenol/ChCI3.
Céac exon chua cac dot bién co nguy co giy
BCTPD (exon 13 va 14) dugc nhéan 1én bang
phan trng PCR v&i 40 chu ki luan nhiét (95°C-
5 phut/55°C-30 gidy/72°C-30 gidy). Thé tich
phan tng 50 pl, bao gdm cac thanh phan:
DNA mau, mdi, va cac thanh phan cho phan
ung PCR (Tag DNA polymer a se, dNTP,
MgCl,, dH,0).

Trinh ty mdi s dung cho exon 13-14: Mobi
xuoi: 5’-CAG GCA TGA ACC ACA CAC
CTG - 3”) Mdi nguoc: 5°- TCT CAT CCC
ACC ATG CCA GT-3’. PBoan gen MYH7
duoc nhan 1€n ¢6 kich thudc 488 bp.

San pham PCR duoc tinh sach bang kit
PureLinkTM (Invitrogen).

Xéc dinh trinh tu gen FGB duogc thyc hién
trén may ABI PRISM 3100 Genetic Analyzer.
Céc thong sd va chat lugng dinh duoc thu
thap, kiém dinh bang cac phin mém ABI
Data Collection v2.0 va Sequencing Analysis
Sotwave v5.3. Trinh ty doan gen MYH7 duogc
so sanh véi trinh ty tham chiéu cong b trén
GenBank thong qua st dung phan mém phan
tich Chromas Lite v2.1.1 va Seaview dé xéac
dinh dot bién.

KET QUA NGHIEN CUU

Dac diém lam sang va cin lam sang ciaa
bénh nhan.

Lac nhdp vién, bénh nhan tinh tdo, dau
nguc trai khong rd rang, khong kho tho, tan
s6 tim 120 ck/phat, huyét ap 2 tay 120/70
mmHg, hai phoi khong c6 rale, gan khong to.

Dién tam do: Van 1a nhip xoang déu 120
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ck/ph, truc xu huéng trai, day that trai, ST
chénh xuéng nhe & cic chuyén giao D2, aVF,
V5-6.

Cac xét nghiém cong thirc mau, dong
mdu, sinh hod mdu: déu trong giGi han binh
thuong. Khong c6 bang chimg cua: nhdi mau
CcO tim, suy tim, tiéu duong.

Siéu am Doppler tim: Hinh anh BCTPD
léch tam, chirc nang tam thu that trai binh
thuong, giam chirc nang tdm truong that trai,
tang ap luc d6 day that trai, ho hai 14 nhe. Cu
thé nhu sau: dudng kinh that trai cudi tim
trerong Dd =35 mm; dudng kinh thét trai cudi
tam thu Ds = 24 mm; thé tich that trai cudi tim
trrong Vd = 50 ml; thé tich that trai cubi tim
thu Vs = 20,6 mm; cac thanh that trai day (tam
trrong 12 mm, tam thu 13 mm); phi dai toan
bd véch lién that (tim truong 23 mm; tim thu
24 mm), co dau hiéu SAM; hé hai nhe (dién
tich ho hai 1a 2,4 cm?); khong c6 ting chénh
ap & duong ra that trai (max 8 mmHg, trung
binh 4 mmHg); E/A = 74/54; E/E’ = 24,66; Dt
=243 ms.

Théng tim ong 16n va chup déng mach
vanh kiém tra: Khong thiy co ting chénh ap
¢ dudng ra that trai; hé dong mach vanh binh
thuong.

Bénh nhin  dwoc dieu tri  thubc:

Metoprolol (Betaloc zok 50 mg/1 ngay) va ra
vién 03 ngay sau d6 (08/9-2011).

Pic diém gen MYH?7 ciia bénh nhan
Nhén gen MYH7 béing kj thudt PCR

DNA tong sé duoc chiét tach dung lam
khuon dé nhan cac doan exon 13 - 14
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& mau nghién ctru, gen MYH7 ¢6 kich thudc
488bp, phu hop voi thiét ké nghién ctru.

M Bénh nhan

Trinh tw gen MYH7 ciua bénh nhin

San phém PCR sau khi duogc tinh sach
duoc tién hanh xac dinh trinh tu theo ca hai
chiéu (chiéu xudi - F va chiéu nguoc - R) cia
gen MYH7.

Hinh 3.1. Dién di sin phdm PCR cia bénh nhanM: So sanh v6i trinh tu tham chiéu tai ngan

Thang DNA chudn 100bp hang gen (GenBank), ching t61 phat hién
trén exon 13 c6 dot bién sai nghia do thay thé

Két qua dién di san pham PCR (Hinh 3.1) nucleotide loai Guanine (G) thanh nucleotide
cho thdy san pham PCR dic hiéu va rd nét loai Adenine (A) tai vi tri 10164, din dén

Hinh 3.2. Trinh tw nucleotide doan gen MYH7 cia bénh nhan o
lam thay d61 bd ba ma (codon) CGG thanh CAG hay lam thay do6i axit amin Arginine thanh
Glutamine tai vi tri 403 (Arg403Glu hay R403Q).

Hinh3. 3. Binh cac diém nucleotide trén viing gen MYH7

A: Gen MYH7 nguwoi binh thuwong khong co dot bién; B: Gen MYH?7 ciia bénh nhén bi dot
bién G>A tai vi tri 10164.

BAN LUAN

Chan doan xac dinh BCTPD trén bénh nhan nay 1a hoan toan rd rang dya trén cac yéu té:
siéu 4m Dopler tim ¢ bé day véch lién that tAm truong 23 mm, tim thu 24 mm. Theo ti liéu
dong thuan vé guideline cho BCTPP giita ACC, ESC (2003) khi thanh tdm that trai bao gdm
ca vach lién that day 16n hon hodc bang 15 mm thi dugc chan doan 1a bénh co tim phi dai [13].
Chan doan thé BCTPPD trén bénh nhan nay 1a thé 1éch tdm, khong c6 ting chénh ap ¢ duong
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ra that trai: cic thanh that trai day nhe (tim
truong 12 mm, tdm thu 13 mm); chénh ap &
duong ra that trai (max 8 mmHg, trung binh
4 mmHg).

SAM la hinh anh bat thuong van dong dic
trung nhat cia BCTPP. Hinh anh nay tuong
tmg véi van dong bat thudng toan bd van hai
1a, vé phia véach lién that trong thoi tam thu
dugc giai thich do nang 1én qua muc cac co
nho vi thanh trugc va thanh sau tang cuong
van dong hau qua 1a lam tring lai ddy chang
van hai [ [13].

Triéu ching co nang cia BCTPD thuong
nghéo nan. Ba triéu chung kinh dién thuong
gip trong BCTPD 1 : kho thg, dau that ngurc va
ngat [18,26]. Triéu chimng kho thé thuong gip
nhit , chiém d&n 90% céc trudng hop, dugc
giai thich do réi loan chirc ning tdm truong
cua thit trai [28]. Muc do kho thd khong ¢
lién quan gi téi tinh trang huyét dong, hodc
mirc d6 chénh 4p ctia duong ra that trai ciing
nhu chirc ndng tam thu that trai [15].

Pau that nguc chiém 70-80% cac truong
hop BCTPD [3] va 15 % c6 phdi hop nhoi
mau co tim [10]. Pau nguc khéng do nhdi
mau co tim duogc giai thich 1a do r6i loan
chirc ning tim truong that trai dan dén mat
can bang cung ciu oxy cua co tim gy so that
dong mach vanh [17,28].

Ngat chiém 20% BCTPD, nhung 50-55%
trong s6 nay thuong c6 triéu chimg bao trudc
[15], thuong c6 lién quan t&i gang stic vi khi
ging stc 1am ting dang ké chénh ap & duong
ra thit trai [17]. Tuy nhién, nhidu nghién ctru
lai cho thdy ngét lai x4y ra ngay luc nghi ngoi
va khong c6 ting chénh ap ¢ duong ra that
trai. Nhitng truong hop nay duoc giai thich
1 do r6i loan nhip, phé bién 1a rdi loan nhip
that [4,25].

Bénh co tim phi dai chi yéu 13 do dot bién
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trong mot trong nhimng gen quy dinh tong hop
té bao co tim (sarcomeric gene). Cho dén
nay, khoang 194 dot bién d3 duge xéac dinh
o0 nguoi bi bénh co tim phi dai, trong sb6 do
115 @6t bién xay ra trén gen MYH?7 [8]. Gen
MYH?7 goém cé 39 exon va nam trén nhanh
dai nhiém sic thé sb 14 (14q12). Gen MYH7
mé hoa cho chudi ning p myosin. Dot bién
gen MYH7 dugc cho 1a nguyén nhan thuong
gip nhit trong BCTPD. C6 50 loai dot bién
trén MYH?7 da duoc xac dinh, phﬁn 16n cac
dot bién nam trong cac ving ma hoa tir exon
8 - 24. Cac vung nay ma hoa tong hop protein
tao khéi cau myosin trong viéc két hop voi xo
actin hinh thanh don vi co co.

Mot sd nghién ciru vé vai tro ciia dot bién
gen MYH7 trong su phat trién ciia bénh co
tim phi dai, chang han nhu Wang va cs. (2008)
da thu thip miu méu cia hai gia dinh mac
bénh co tim phi dai va 120 nguoi khdée manh
dé nghién ctru dot bién gen & cac gen MYH7,
MYBPC3, va TNNT2 bang phuong phap PCR
va xac dinh hau hét nhimg dot bién xay ra déu
¢ trén gen MYH?7 [30]. Pare va cs. (1961) da
chtrng minh méi lién quan cta céac rdi loan vé
tim (192.600) & nhom ngudi Canada gdc Phap
va ving gen thudc nhanh dai nhiém sic thé
14, noi chira gen MYH7 [22].

Garcia va cs. (Uc) giai trinh tu exon 13 -
16 cua gen MYH?7 trong 30 bénh nhan co tim
phi dai, trong do tudi tir 18 - 60, trong d6 c6
25 bénh nhan c6 tién sir gia dinh méc bénh co
tim phi dai. Trong nghién ctru nay phat hién &
1 bénh nhan xuét hién 1 d6t bién (Arg453Cys,
exon 14) trén gen MYH?7 [6]. Villard va cs. da
phan tich tit ca cic exon ciia hai gen MYH7
va TNNT2 st dung phuong phap SSCP & 96
bénh nhan (54 bénh nhan cé tién st gia dinh
va 42 bénh nhan khéng thuong xuyén mic
bénh ). Pot bién gen MYH7 d3 dugc xac dinh
& 5 bénh nhan c6 tién st gia dinh va ¢ 2 bénh
nhan khong thudng xuyén mic bénh. Trong
nghién ctru nay di phat hién ra rang hau hét
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cac dot bién déu & gen MYH?7 va ciing 1a thoi
diém khoi phat bénh bi cham lai. Garcia va cs.
nghién ctru tan sb cia gen sarcomere ¢ 120
bénh nhan co tim phi dai tai Tay Ban Nha,
trong s6 d6, 16% co tién sur gia dinh. Ho da
nghién ctru kiém tra trén 5 gen va x4c dinh
dugc cac dot bién ¢ 32 bénh nhan, trong d6 co
10 dot bién trén gen MYH7 [5].

Tai Iran, Montazeri va cs da nghién ctru
cac dot bién phd bién trén gen MYH?7, bao
gém exon 13-15 ¢ 50 bénh nhan va xac dinh
duogc dot bién G10195A trong exon 13 va mot
d6t bién A10419C trong exon 14 [20]. Céc két
qua cua mot vai nghién ctru ¢ Iran va nghién
ctru siu rong trong cac phan khac cua thé giéi
vé gen ndy véi su anh hudng cua ching dén
bénh co tim phi dai cho rang exon 8-24 cia
gen MYH7 anh huong nhiéu nhit trong cin
bénh nay.

Mot sb dot bién thude gen MYH7 duoc
cho 1a c6 ¥ nghia tién lugng bdi lién quan
dén nguy co dot tir ctia bénh nhu Arg403Gln,
Arg719Trp, Arg453Cys [1,31]. Tuy nhién,
mot sd truong hop dot bién chi 13 nguoi mang
gen, khong biéu hién bénh nhu: Gly256Glu,
Val606Met, Leu908Val [1,29].

Nghién ctru cua Liu va cong su dé sang
loc cac dot bién ciia gen c6 nguy co giy bénh
co tim phi dai trong 10 gia hé & Trung Qudc.
Trong nghién ctru nay, trong 3 gia hé da xac
dinh c6 dot bién gen MYH?7, 3 bénh nhan da
dot ngdt qua doi & tudi 20 - 48 trong khi tap
luyén thé thao. Két qua ciia nghién ctru nay
cho thiy cac dot bién cua gen MYH7 & nhitng
bénh nhén co tim phi dai c6 lién quan véi nguy
co dot tir cao do tim [12]. Trong mot gia dinh
Trung Qubc gom 3 thé he, Ko va cs. (1996)
dd quan sat thiy sy cung ton tai cta dot tir va
suy tim giai doan cubi do dot bién Argd53Cys
[11]. Tudi trung binh ciia cac thanh vién bj dot
tr ¢6 tinh chét gia dinh 13 34 nim.

Geisterfer-Lowrance va cs. (1990) tim
thiy mot dot bién sai nghia trong chudi beta
myosin & bénh nhan co tim phi dai din dén
lam thay thé arginine thanh glutamine tai vi
tri 403 (R403Q) [7]. Perryman va cs. (1992)
chting minh rang d6t bién R403Q thuong gip
trén phan tr mRNA cua co tim [23]. Radovan
va cs. mo ta trudng hop tré tudi BCTPD tic
nghén mang dot bién Argd03Glu tai exon 13
cua gen MYH7 [24].

Spindler va cs. (1998) da nghién ctru anh
hudng cua dot bién tai codon 403 cua gen
MYH?7. Ho di quan sat thdy 3 su thay d6i 1on
trong sinh 1y hoc va ning lugng sinh hoc &
tim chudt dot bién. Pau tién, trong khi khong
bi r6i loan chirc nang tim thu, chirc ning tim
truong bi suy giam trong thoi gian kich thich
co bop. Thir hai, trong diéu kién chudt bi
dot bién R403Q thi tim chudt ¢6 ham luong
phosphocreatine thap hon va ting ham luong
phosphate vo co dan dén giam gia tri ning
luong tu do sinh ra tir qua trinh thuy phan
ATP. Thir ba, chuét bj dot bién tim da duoc
tang perfusate canxi bang cach giam xudng 2
1an nhip tim so voi ddi chimg. Céc tac gia trén
da két luan rﬁng tim cua chudt mang dot bién
R403Q da bi phu thudc vao vi¢c lam r6i loan
chtc ning tdm truong twong tu nhu biéu hién
cua nguoi bi bénh co tim phi dai c6 tinh chét
gia dinh [27].

Trong nghién ctru cua ching té1, gen MYH7
da dugce kiém tra va xac dinh dugc trén exon
13 xuat hién dot bién sai nghia do thay thé
nucleotide loai Guanine (G) thanh nucleotide
loai Adenine (A) tai vi tri 10162, dan dén 1am
thay doi codon CGG thanh CAG hay lam
thay d6i axit amin Arginine thanh Glutamine
tai vi tri 403 (Arg403Glu hay R403Q). Viéc
phat hién nay giup chung t6i 1y giai rd hon vé
biéu hién 1am sang cta bénh nhan, véi nhiing
con choang ngat thoang qua 1a mot trong cac
triéu chimg ctia BCTPD va 1a tién triéu cua
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cai chét dot tir dé xay dén véi nhom bénh nhan
mang loai dot bién nay. Déng thoi dua vao vi
tri va kiéu dot bién gen c6 thé gitp tién luong
kiéu hinh ciing nhu mirc d6 ning (nguy co
roi loan nhip dan dén dot tir ) nhitng trudng
hop BCTPD. Vi vay, néu test gen MHY7 4m
tinh va khong cé triéu ching lam sang thi
nhirng truong hop nay duoc khing dinh chic
chan nguy co mac BCTPD la rat thdp mic du
ho dugc sinh ra trong gia dinh c6 tién sr bi
BCTPD mang dot bién gen MYH?.

KET LUAN

Lan dau tién tai Viét Nam, nguoi bénh
BCTPD dugc phan tich gen MYH7 va phat
hién dugc dot bién c6 lién quan t6i biéu hién
bénh. Mic du day khong phai 1a dot bién méi
va da duoc thé gidi cong bd, nghién ctru cua
ching t6i cho thdy da lam sang t6 thém vé co
ché BCTPD tai Viét Nam, md thém hudng
chan doan ddi véi BCTPD, gitip nguoi thay
thude tAm soat bénh tdt hon.

SUMMARY

DETECTION OF MUTATION IN THE BETA - MYOSIN HEAVY CHAIN (MYH7) IN HYPERTROPHIC

CARDIOMYOPATHY

Hypertrophic cardiomyopathy (HC) is a cardiac disease characterized by a sarcomeric disarray that leads to cardiac

muscle cell hypertrophy. The prevalence of HC has been estimated in 1 in 500 to 1000 persons, and HC is the most common

cause of sudden death in the young. The genes involved in HC encode proteins of the sarcomere. The first HC locus was

mapped to the long arm of chromosome 14 (14ql). The gene encodes the beta-myosin heavy chain (MYH?7) gene, and

more than 50 different mutations have been identified worldwide. Objectives: To investigate mutation on MYH?7 gene.

Subject: A 36 year-old male patient, history of hypertrophic cardiomyopathy. Methods: sequencing MYH7 gene, using

reference and control. Results: The mutation Arg403Glu of MYH7 gene was found in HC patient. Conclusion: Our study

illustrates that detection MYH7 gene mutations in HC patient has shed light on the pathogenesis of HC in Vietnam, more

open diagnosis direction for HC and help doctors screening better for this disease.

Key words: MYH?7 gene, Hypertrophic cardiomyopathy.
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