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TOM TAT

Co s6 nghién ciu: Bénh co tim phi dai
(hypertrophic cardiomyopathy, HCM) 1a tinh trang
r6i loan hoat dong cta té bao co tim, dic trung béi
sy gia ting do day thanh tim that trai hodc toan
b6 co tim. O nudc ta, hién co rit it nghién ctiu vé
HCM & tré em va chti yéu chi méi tip trung vao cac
dic diém lam sang, can lam sang va dich té hoc. Vi
véy, viéc thyc hién mot nghién ctu vé di truyén va
co ché khai phat bénh HCM & bénh nhi la rat can
thiét, tao co s cho viéc phong ngtia, phat hién sém,
diéu tri va cham s6c nang da.

Phuong phap: Bing ky thuit gidi trinh ty thé
hé méi (NGS), 33 genlién quan dén HCM da dugc
khéo sat 6 mét bénh nhi nam 6 thang tudi.

Két qua: St dung chién lugc giai trinh ty toan
b ving ma héa (WES), qué trinh phén tich va
sang loc phén tu da xdc dinh dugc mot dot bién
léch khung thudc exon thd 11 trén gen acid
a-glucosidase (GAA). Dot bién c.1579_1580del;
p-(ArgS27GlyfsTer3) thudc domain Glycoside
Hydrolase 31 cua protein GAA. Dot bién lam mit

Bénh vién Phuc hdi chic nang Tinh Lam Dong’
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doan polypeptide 16n bao gébm 423 amino acid &
phia duéi -COOH, anh huéng nghiém trong dén
cdu tric va chiic ning xuc téc ciia enzyme GAA, la
nguyén nhén tryc tiép gay bénh Pompe va khai phat
HCM 6 bénh nhi.

Két luin: Két qua nghién ctu di truyén va co
ché gay bénh giup khing dinh chdn doan, tu vin di
truyén cho gia dinh bénh nhan va tdm soat bénh tim
mach dugc triét d€ hon.

Tt khoa: Co tim phi dai, dot bién, exome,
HCM, GAA, Pompe.

DAT VAN BE

Bénh cotim phi dai (hypertrophic cardiomyopathy,
HCM) la tinh trang r6i loan hoat dong cua té bao
co tim, dugc dic trung bdi sy gia ting do day thanh
tam that trdi hodc toan bd co tim, giy xdo tron chiic
ning co bdp ctia tim va ting xd héa co tim [1,2].
Chinh diéu nay da dan dén tinh trang suy giam kha
nang bom mau hiéu qua ctia tim. Biéu hién lam sang
ctia HCM khdc nhau déng ké gitta cac bénh nhan,
tir khé thé nhe khi ging stic dén suy tim, dau thit
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nguc, roi loan nhip ca tim nhi va tim that, huyét
khoiva dot ti [1]. Tan suit caia bénh HCM 1a 1:500
ngudi va ti 1é ngudi than cdp do 1 trong gia dinh ¢
nguy co mic bénh la 50 - 60% [1,3]. Phan con lai
1a do cic nguyén nhén khong do di truyén va mét
s6 trudng hop nho do dot bién de novo. Cho dén
nay, cac dot bién da dugc xdc dinh & it nhit 33 gen
nhay cdm v6i HCM [4]. Ngoai cin nguyén phtc
tap, HCM con c6 biéu hién lam sang tuong quan
véi nhiéu loai bénh co tim khac [2,3]. Hon nita, sy
tuong quan kiéu gen - kiéu hinh phtc tap caa HCM
con béi vi khong phai tat ca cac dot bién trén ciing
mot gen déu dan dén két qua lam sang tuong tu [2
- 4]. Ngoai ra, két qua lam sang khong thé dugc du
dodn mét cach chinh xdc vi ca chinh dét bién ciing
nhu qud trinh phén ting sinh Iy hoc ctia n6é déu anh
hudng dén su biéu hién bénh Iy [1 - 3]. Trong mot
s6 truong hop, cic phan nhém HCM khac nhau
cung c6 hinh théi tim giéng hét nhau [3,4]. Ngugc
lai, mot dot bién duy nhit cang c6 thé giy bénh
HCM véi cac dau hiéu dac trung hodc ngay ca viéc
biéu hién nhiing bénh ly khéc, dan dén sy khoé khin
trong viéc theo doi va diéu tri. Tém lai, chinh sy
trung l3p 16n vé kiéu gen va kiéu hinh gitta cic nhém
HCM da gay han ché cho viéc chin doan bénh néu
chi dya trén cac dic diém lam sang [ 1 - 4]. Vivay, dé
chdn dodn, tién lugng cu thé cho tiing bénh nhan
cing nhu dy dodn khd nang mic bénh HCM cua
ngudi than trong gia dinh bénh nhan, viéc nghién
ctiu két hop trén toan b bo gen Ia rét can thiét.
Phuong phép gidi trinh ty Sanger la ky thuat cho
phép xac dinh chinh xac trinh tu cdc nucleotide cta
phén ta DNA, dugc ting dung rong rai déi véi cac
bénh ly chu yéu lién quan dén mot gen gy bénh
donlé [S]. Tuy nhién, phuong phap sang loc nay rt
mit thoi gian va cho muic d6 khong dong nhat di
truyén cao. Cho dén nay, ky thuét giai trinh ty gen
thé hé méi (next generation sequencing, NGS) da
dugc ting dung d6i véi céc gen lién quan dén HCM

[2,6]. NGS 1a mét cong nghé gidi trinh tw DNA
thong luong cao, tao ra ditliéu ctia nhiéu doan DNA
trong mot phan ting duy nhét [7 - 9]. Phuong phép
NGS, bao gém gidi trinh ty toan bo viing ma hod
exome (whole exome sequencing, WES) va giai
trinh tu toan bo bo gen (whole genome sequencing,
WGS), da nhanh chéng tré thanh cong cu cé
thé chdn dodn phan ti cho cic réi loan di truyén
Mendel [7,8]. Exome 14 tap hgp cua tit ca cic exon
b gen, chiém xdp xi 1% dung lugng bo gen nhung
chita dén 85% d6t bién c6 thé dan dén sy biéu hién
céc dic diém 1am sang [10,11]. Theo d¢, viéc xdc
dinh va giai trinh ty 1% viing ma hoa mang it trinh
ty lap nay sé dé dang hon déi véi viing khong ma
héa [7,8]. Ky thuat WES da khic phuc nhiing han
ché ctia phuong phép gii trinh ty Sanger vé tdc do,
chi phi va d¢ chinh xdc [7 - 11]. Do d6, WES tr&
thanh mot cdng cu chdn dodn c6 hiéu qua t6i uu doi
v6i viée xdc dinh bién thé giy bénh [9].

MUC TIEU NGHIEN ciU

Trong dy dn nay, ching t6i sé ting dung ky thuét
WES dé nghién ctiu va sang loc phan ti trén mot
bénh nhi Viét Nam dugc nghi ngé mac bénh HCM
nham phat hién bién thé mdi lién quan dén bénh,
g6p phan vao viéc chdn dodn phan ti d6i v6i bénh
dugc chinh xdc hon, tit d6 c6 thé xac dinh s6m qua
trinh phat trién loan nhip tim va quan ly lam sang
triét dé hon.

DOI TUONG VA PHUGNG PHAP NGHIEN CUU
Doi tugng

Mot bénh nhéan ngudi Viét Nam dugc 1ap hé so
hoi chiing, di truyén va quan ly lam sang tai Bénh
vién Nhi dong 2, Thanh phé H6 Chi Minh. Bénh
nhi la nam, 6 thang tudi, nhép vién trong tinh trang
tha mét, ho nhiéu, kiét siic. Cac ddu hiéu lim sang
buéc ddu cho thdy bénh nhan dugc chdn dodn mic
bénh HCM. Toan bo dit liéu bénh 4n cia bénh

TAP CHI TIM MACH HOC VIET NAM - SO 914922020 77



NGHIEN CUU LAM SANG

nhan dugc gia dinh bénh nhén chap thuén st dung
cho nghién ctiu.
Phuong phap tiach chiét va tinh sach DNA

DNA tong s6 (gDNA) tii té bao bach céu trong
200 pL mau médu toan phan cta bénh nhin dugc
tach chiét va tinh sach bing b kit QIAamp DNA
Blood Mini Kit - QIAGEN (Dtc). Sau d6, mau
DNA dugc kiém tra lai bing mdy NanoDrop. Mau
DNA dat tiéu chuén cin cé nong do trong khoing
100 - 200 ng/pL va gid tri OD 260/280 trong
khoang 1,8 - 1,9.
Chudn bi thu vién va giai trinh tu

Céc phan doan DNA kich thudc 100 - 900 bp
dugc phan cit tit gDNA va dugc néi véi adaptor
va céc cip DNA thu vién. Sau khi dugc khuéch dai
bai ky thuat PCR, thu vién DNA dugc gidi trinh ty
trén mdy HiSeq 4000 véi bo kit TruSeq 3000/4000
SBS Kit v3 (protocol HiSeq 3000/4000 System
User Guide Part # 15066496, Rev. A HCS 3.3.20).
Thu vién cho gidi trinh ty dugc dya trén nguyén tic
6 mau do (probe) dugc thiét ké cho hé gen hoic
cho nhém gen muc tiéu. Chung t6i da tao s6 lugng
mau do cho nhém 33 gen muc tiéu lién quan dén
bénh HCM bao gom cic gen: ACTCI, ACTN2,
ANKRDI1, CALR3, CASQ2, CSRP3, DES, FHL-1,
FLNC, FXN, GAA, GLA, JPH2, KRAS, LAMP2,
LBD3, MYBPC3, MYH7, MYL2, MYL3, MYOZ2,
NEXN, PLN, PTPN11, PRKAG2, SOSI, TCAP,
TNNCI, TNNI3, TNNT2, TPM1, VCL, RAF1 [4].
Sap x€p va phén tich diliéu

Céc doan doc c6 chit lugng thip dugc loai bo.
Dt liéu trinh ty dugc sip xép va so sanh véi ngin
hang gen ngudi (UCSC Genome Build hgl9) bing
phin mém Burrows-Wheeler Aligner (BWA). Dt
liéu dugc phén tich baing Genome Analysis Toolkit
(GATK) va Sequence Alignment Map (SAMtools)
dé tim t4t ca nhiing vi tri c6 sy thay d6i allele véi tin
s6 théng ké cao, bao gém SNPs, doan chén, doan

mat ngdn va CNVs.

Chu gii va sang loc bién thé

Bién thé dugc chu gidi bang cic phin mém
ANNOVAR va VEP. Bién thé sau d6 dugc doi
chiéu v6i bang bién thé giy bénh trén Human Gene
Mutation Database (HGMD). Chuing téi loc cac
bién thé hiém thudc exon va vung splite site c6
tan s6 allele lin (minor allele frequency, MAF) <
0,0008.
Phan loai bién thé

Bién thé dugc phan loai theo tiéu chudn cta
American College of Medical Genetics and Genomics
(ACMG). Tan s6 allele dugc déi chiéu véi Exome
Aggregation Consortium (ExAC). Viéc két luan
kha nang gdy bénh cta bién thé dugc két hop bai
két qua tir cic phan mém coéng cu du dodn chic
nang bao gébm ENTPRISE-X, MutationTaster,
PROVEAN va SIFT.

KET QUA
Thong tin ciia d6i tugng nghién ciu

Nghién ctiu dugc thyc hién trén mot bénh nhi
nam 6 thang tudi. Bénh nhi la con dau long cta cip
vg chong khoé manh. Bénh nhi c6 tién st bi sinh
thiéu thdng khi méi dugc 34 tudn tudi va can ning
lac sinh chila 2.500g. Lic nhép vién, bénh nhi ¢ thé
trang gdy yéu, da xanh xao, cin ning 6.300g. Bénh
nhi dugc ghi nhan c¢6 triéu ching kho thg, sot, ho
nhiéu, kiét stic va viém phéi. Két qua siéu 4m tim
(Hinh 1A) cho thiy cdc ddu hiéu day déng tam hai
thdt va hep buong thodt hai that. Tuy nhién, khong
c6 ludng thong bét thudng trong tim va nhip tim
déu, dugc duy tri 6n dinh trong khoang 145 lan/
phut. Cac két qua lam sang con cho thdy bénh nhi
mdéc tat tim 16n thong qua hinh thai va kich thuéc
tim bét thudng (Hinh 1B). Liic niy, bénh nhi dugc
hé trg ho hdp bang phuong phép thé ap luc duong
lién tuc qua mii (nasal continuous positive airway
pressure, NCPAP). Két qua xét nghiém ghi nhan
céc chi s6 enzyme CPK (creatine phosphokinase)
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va CK-MB (creatine kinase-MB) ting cao, c6 gid
tri lan lugt 1a 771 pg/L va 22,1 pg/L. Do d¢, ty 1¢
CK-MB/CK 1a 2,87%. Gid tri men gan cao dugc
thé hién qua cdc chi s6 xét nghiém néng do cac
enzyme ALT (alanine aminotransferase) 1a 60
IU/L va AST (aspartate aminotransferase) 1 211

IU/L. T6ng hop céc ddu hiéu lam sang cho thdy
bénh nhi c6 biéu hién cia bénh Iy Pompe va dugc
chi dinh xét nghiém gen dé c6 hudng diéu tri tiép
theo. Tuy nhién, ching t6i nhén thdy stc khoé
bénh nhén tién lugng x4u, bénh nhan da ngung
thd trong qua trinh diéu tri.

¢ O

Hinh 1. Thong tin cia d6i tugng nghién citu. (A) Két qua siéu dm tim vdi cdc ddu hiéu cila bénh co tim phi dai.
(B) Hinh chup X quang long nguic nhin thing thé hién kich thudc bong tim to bt thuong. (C) So dé phd h¢ cho
thdy doi tugng nghién citu (mili tén) 1 ngudi duy nhdt trong gia dinh mdc bénh va da qua doi do bénh co tim phi

dai dan dén suy ho hdp - tudn hoan.

Két qua danh gia bién thé

Thong qua viéc ting dung cong nghé NGS cua
Ilumina, két qua thu dugc déu dap ting cic thong
s6 kiém sodt chit lugng ctia qua trinh giai trinh tu.
Dung lugng gidi trinh ty ctia mau la 2,1 Gbp, d¢ bao
pht (depth coverage) 138x, ham lugng GC chiém
48,9%. Phan 16n caclan doc c6 chit lugng base cao,
v6i Q30 (Phred-score) 96%. Sau qua trinh gidi trinh
ty WES, két qua thu dugc 82.191 bién thé trong
exome ctia bénh nhén, dugc loc bing cach loai bo
tdt ca bién thé trén cic gen khong lién quan dén
bénh HCM, chi git lai cac dot bién trén 33 gen da
dugc cong b6 lién quan dén bénh HCM. Tiép d6,
chiing t6i loai bo cac dot bién “synonymous”, MAF
> 0,05%.

Két qua la chung t6i da phat hién dugc mot
bién thé léch khung c.1579_1580del; p.(Arg527
GlyfsTer3) (Hinh 2B) thudc exon thi 11 cua
gen acid a-glucosidase (GAA) (NM_000152.3),
thudc vi tri 78084767 trén chromosome 17
(17925.2 - q25.3) (Hinh 2A).

Bién thé p.(Arg527GlyfsTer3) da dan dén sy thay
thé 1 amino acid arginine &vi tri 527 béi glycine. Céc
amino acid niy c6 dic tinh Iy ho4 (physico-chemical
property) rit khac biét do arginine 1a m6t amino
acid béo, mach thing, phan cuc va tich dién, trong
khi glycine la mét aminoacetic acid, thudéc nhém
amino acid don gian nhét, khong phén cuc.

Ngoai ra, két qua sang loc va phén loai bién thé
ciing cho thiy p.(Arg527GlyfsTer3) labién thé tiém
nang duy nhit c6 kha nang gy bénh HCM & bénh
nhan. Két hop véi viéc st dung céc cong cu dy dodn
chitc nang bao gém ENTPRISE-X, MutationTaster,
PROVEAN va SIFT, ching t6i nhan thdy dot bién
p-(ArgS27GlyfsTer3) gay anh huéng nghiém trong
dén cdu trac ctia enzyme GAA (Hinh 4) va dap
ung cic tiéu chudn vé kha ning gay bénh HCM.
Nguy co gay bénh cao cang dugc cung c6 khi dot
bién néu trén xudt hién ¢ viing amino acid c6 49 bao
ton cao. Trong d¢, arginine & codon thit 527 trén
chudi polypeptide cia GAA dugc xac dinh la déu
xuét hién d mot s6 loai dong vt c6 vii (Hinh §).
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Hinh 2. Vi tri ciia dot bién méi dugc phdt hi¢n. (A) Hinh dnh nhuém G-banding ciia chromosome 17 & nguidi
vdi vi tri gen acid a-glucosidase (GAA). Locus gen GAA thugc cdnh dai (17q), ndm gan ving ddu miit cia
chromosome 17 (17925.2 - 25.3). (B) Su phdn bd ciia mot so dot bién da duoc cong b (cap nhat dén nim
2020) trén protein GAA gin véi vi tri dot bién mdi dugc phdt hién c.1579_1580del; p.(ArgS27GlyfsTer3):
dot bién léch khung (fs, frameshift) do mdt 2 nucleotide & vi tri 1579 va 1580 trén cDNA, lam dich chuyén
phiic hop dich ma (ribosome) trén chudi polynucleotide cita phan ti nucleic acid, dan dén sy thay the amino acid
arginine (Arg) thanh glycine (Gly) 6 vi tri codon 527. Khung doc ma tiép tuc dich chuyén dugc 3 codon thi
gdp codon két thiic (Ter, termination codon). Két qud la chudi polypeptide bi mat mot doan (Delete) dai 423
amino acid & phia duéi -COOH. Hinh dnh dugc vé biang phdn mém DOG 2.0 vdi cdc thong tin dugc tham khdo
trén UniProt.

Té bao chét
@ variant
Dich tiéu thé W PTHs
vanants
-
STiTAY T
? 288 %845% 8
ey & 0 © © 8 0 (=)
e () B (R € ) & w
®® 6 O Q- e @
H () W 5 o
12 E-2888¢6 &
L @ = O H, (x) ®
D o = 0O & W -
@ W & O E G 8 eE g
=0 (5 (@ (L (L) (&)
D (5 w(m) o0 G @ L
SEIB s8]
1 ; 5 5 (I_? g .4 "
0 ", C?) 0 O Q ®

Hinh 3. So d6 mot phdn cdu triic ciia protein GAA & nguoi. Protein GAA la mot enzyme hoa tan, giit vai tro
chuyén hod glycogen trong lysosome (tiéu thé) thanh glucose. Protein GAA duigc ma hod béi gen GAA. Ddu-NH2
cila chudi polypeptide bit ddu bing mot peptide tin hi¢u (signal peptide) dai 27 amino acid (mau xanh duong).
Vi tri bét ddu ciia dot bién mdi phat hién dugc ky hiéu mau dé. Cdc vi tri bién thé khdc da dugc cong bé (tinh dén
ndm 2020) dugc té6 mau vang va cdc cdu néi disulfide (disulfide bonds) dugc biéu thi bing hinh vuéng mau xanh
luc nhat. Hinh chit nhdt 16n méau cam minh hoa cho mang tiéu thé. PTMs (post-translational modifications): ving
thuc hién cdc bién doi sau dich ma. Hinh dnh dugc vé bang phdn mém Protter vdi cdc dit liéu dugc tham khdo tir
UniProt.
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Hinh 4. Sy phdn bé domain va mé hinh cdu tric tong thé cia protein GAA. (A) Protein GAA bao gom 952
amino acid. Tai mang ludi ngi chdt, sau khi trdi qua qud trinh phan cdt 27 amino acid ving peptide tin hiéu &
ddu -NH2, protein GAA 110 kDa (doan 28 - 952) dugc van chuyén dén thé Golgi dé tiép tuc duoc phan cit
thanh dogn 57 - 952. Cdc ldn phdn cdt tiép theo tai endosome va tiéu thé sé tao thanh enzyme GAA trudng thanh
bao gom 2 domain chinh: domain P-type cé chiic nang lién két vdi carbohydrate (carbohydrate-binding module,
CBM) va domain Glycoside Hydrolase 31 c6 chiic néng xiic tdc qud trinh thity phdn cdu ndi glycoside. (B) Su bién
ddi hoan toan vé cdu triic khong gian 3D ciia enzyme GAA khi dot bién xudt hién & trung tam hoat dong cho thdy
sy dnh hudng ciia dot bién dén chiic nang xiic tdc cia enzyme. Cdc domain tuong ting & Hinh A va Hinh B dugc
chii thich cimg mau. Hinh dnh dugc vé bing phdn mém PyMOL va DOG 2.0 véi cdc dit liéu dugc tham khdo tix
Protein Data Bank va UniProt.

P10253 LYAG HUMAN 481 WPGSTAFPDFTNPTALAWWEDMVAEFHDQVPFDGMWIDMNEPSNFIRESEDGCPNNELEN 540
QOSMYM4 LYAG BOVIN 468 WPGLTAFPDFTNFETLDWWQDMVTEFHAQVEFDGMWIDMNEFSNFYRESVDGCPDNSLEN 527
P70699 LYAG_MOUSE 481 WPGTTAFPDFTNPETLDWWQDMVSEFHAQVPFDGMWLDMNEPSNFYRESQQGCPNNELEN 540
QEPTAS LYAG RAT 481 WPGSTAFPDFTNPETLDWWQDMVSEFHAQVPFDGMWIDMNEPSNFIRESQQGCPDNELEN 540
H2R287 H2R287_PANTR 481 WPGSTAFPDFTNPTALAWWEDMVAEFHDQVPFDGMWLDMNEPSNFIRESEDGCPNNELEN 540

Hinh S. Sy bdo ton ty nhién ciia amino acid arginine (R) 8 vi tri 527 cila protein GAA. Mot phdn ciia cdc trinh ty
polypeptide khdc nhau cho thdy arginine 527 trén protein GAA 6 ngudi dugc giit nguyén khi doi chiéu vdi trinh ty
tuong ting ciia mot sd loai dong vat cé vii khdc bao gom bo, chudt nhd, chudt Ion va tinh tinh. Thong tin dugc tham
khdo va trich xudt tit UniProt.

THAO LUAN

O ngudi, gen GAA quy dinh san xudt enzyme GAA
(con dugc goi la acid a-glucosidase, a-1,4-glucosidase
hay acid maltase) [12,13]. Enzyme GAA hoat
dong trong lysosome (tiéu thé), 1a cdu tric déng
vai trd trung tam téi sinh ctia té bao [14]. Lysosome
st dung cdc enzyme tiéu héa dé phd v& cic phan
tir phuic tap thanh cdc phén tir don gian & dang t&
bao c6 thé st dung dugc. Trong d6, enzyme GAA
xUc tdc qua trinh thay phan duong glycogen phiic
tap thanh glucose thong qua viéc phd vG cic lién
két a-1,4- va a-1,6-glycoside [12 - 15]. Glucose la

nguén nang lugng chinh cho hau hét cac hoat dong
ctia té bao [15]. Sy thi€u hut enzyme GAA sé giy
tich tu glycogen trong lysosome ctia nhiéu loai t&
bao thudc cac moé khac nhau. Trong d6, té bao co
tim, co xuong, co tron va than kinh bj anh hudéng
nghiém trong nhit. T€ bao sé dan bi mit chic
nang do sy réi loan cic qua trinh chuyén hod noi
bao [13].

Cac nghién ctiu méi nhat cho thdy c6 méi lién
hé mit thiét gita chic ning cua enzyme GAA va
bénh ly Pompe, con dugc goi la bénh thiéu hut
GAA, bénh thiéu hut acid maltase hay bénh roi
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loan luu tri glycogen loai II (glycogen storage
disease type I, GSDII) [12,13,16]. Bénh Pompe
dugc chialam 2 loai bi€u hién bénh ly: loai bdm sinh
dién hinh, khéi phdt sém & bénh nhi duéi 1 tudi, di
keém véi bénh HCM valoai khéi phat mudn, khi cac
triéu chiing xudt hién ¢ bénh nhi tron 1 tudi hoic
mu6n hon, khong di kém véi bénh HCM [17].

Trong nghién ctiu nay, ching t6i da ap dung ky
thuat WES dé xdc dinh trinh ty toan bd viing ma
hod cua bénh nhan, tit d6 phat hién mét dot bién
léch khung c.1579_1580del; p.(Arg527GlyfsTer3)
thudc exon thi 11 cta gen GAA. D6t bién lam mit
mot doan polypeptide 16n bao gom 423 amino acid
& phia duéi -COOH, 1a trinh ty ma hoda cta exon
thi 11 dén exon cuéi ciing (exon 20). Dot bién
xudt hién & viing gitta domain Glycoside Hydrolase
31. Domain nay c6 cdu tao nép gdp thung TIM
(triose-phosphate isomerase) véi ciu tric (f/a)8
dic trung, rit bio tén cua ho enzyme glycoside
hydrolase 31 véi chitc nang xuc tic qud trinh thay
phén cdu néi glycoside [18]. Ngoai ra, ddu mut
-COOH c6 vai tro tao cic cdu tric vong (loop) va
chita thém 2 domain nép gip B-sandwich. Do do,
dot bién p.(ArgS27GlyfsTer3) da giy anh hudng
nghiém trong dén cdu tric cua enzyme GAA, lam
bat hoat trung tim hoat dong, cin trd sy lién két
ctia enzyme vdi co chdt. Két qua 1a dot bién da lam
co thé thiéu hut enzyme GAA, giy bénh Pompe va
khoi phat bénh HCM 6 bénh nhi.

Mot s6 cong trinh nghién ctiu trén nhiéu doi
tugng bénh nhi dudi 1 tudi cho thdy dot bién léch
khung xudt hién & domain Glycoside Hydrolase
31 cua protein GAA dan dén mait doan & duoi
-COOH gy hau qua rét nghiém trong [19,20]. Cu
thé, mot bénh nhi ¢ Pai Loan nhép vién lic 3 thing
tudi trong tinh trang kho thd, cham phat trién van
dong va gan phinh to. Bénh nhi dugc chdn doan
phi dai hai that, hé van hai 14, chi s6 CK 550 u/L
va chi s6 phén suét t6ng mau (thit trdi) rit thap:

ER = 30%. Bénh nhi dugc xic dinh mang dot bién
c.1411_1414delGAGA; p.Glu471fsXS trén gen
GAA va da ti vong khi dugc hon 1 tudi [19]. Mot
bénh nhi khic & Thdi Lan khai phat bénh luc 3
thang tudi véi cac tinh trang khoé thg, giam truong
lyc co va chdm phét trién vin dong. Thim khdm
cin lam sang cho két qua phi dai hai that va biéu
d6 dién tim ghi nhin khoang PR ngin. Quy trinh
gidi trinh tu cho két qua bénh nhi c6 dong thai 2
dot bién trén gen GAA: mot dot bién léch khung
c.1226insG; p.Asp409GlyfsX9S va mot dot bién
thém nucleotide nhung van duy tri dugc khung doc
(in-frame deletion mutation) ¢.2024_2026delACA;
(p-Asn675del). Bénh nhi da ti vong luc 9 thing
tudi vi mét nudc trim trong do tiéu chay [20]. Hoat
tinh enzyme GAA trong cic truong hop nay dugc
x4c dinh 1an lugt 1a 0,05%, 0% va cic bénh nhi déu
mang gen di truyén tUi cha hodc me [19,20].

KET LUAN

Két qua ctia nghién cttu nay chiing minh dot
bién mdi dugc phat hién trén gen GAA la nguyén
nhin giy bénh hiém Pompe va khoi phat sém
HCM 6 bénh nhi. Bénh Pompe c6 kiéu di truyén
gen lin. Trudng hop bénh ly khéi phit sém &
tré em dudi 1 tudi sé giy tit vong trudc khi tré
budc sang tudi thi 2 néu khong dugc can thiép
kip thoi bing liéu phdp thay thé enzyme hoic
liéu phdp gen [16,21]. Do d6, viéc gidi trinh tu va
sang loc phén t&t & bénh nhan tim mach va ngusi
khoe manh la rdt can thiét, gitp cho viéc tu vin
di truyén, phong ngtia, phat hién sém, diéu tri va
cham séc nang dg, cling véi viéc tdm soat bénh
tim mach duogc triét dé hon.

Loicam on

* Nghién ctiu nay dugc tai trg boi Quy phat trién
khoa hoc va céng nghé Quéc gia (NAFOSTED)
trong dé tai ma s6 106-YS.01-2016.39.
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ABSTRACT

Whole exome sequencing in an infant with hypertrophic cardiomyopathy identified a novel GAA
gene mutation

Background: Hypertrophic cardiomyopathy (HCM) is a disorder of the myocardium characterised
by an increase in left ventricular wall thickness or hypertrophy of the entire heart muscle parts. In Vietnam,
there are few studies conducted on HCM in children. Most of which focused only on clinical and
subclinical presentations as well as epidemiology of the disorder. Genetic studies together with disease
onset mechanism researches of HCM are compulsory in order to provide better disease preventions,
diagnoses, therapeutic treatments as well as palliative carings, therefore.

Methods: A next generation sequencing (NGS) assay was developed in order to analyze a panel of 33
known HCM genes in a 6-month-old male infant.

Results: Whole exome sequencing (WES) validated a frameshift mutation on exon 11 of acid a-glucosidase
(GAA) gene. The c.1579_1580del; p.(Arg527GlyfsTer3) mutation was identified to locate at the Glycoside
Hydrolase 31 domain of GAA protein. This mutation results in deletion of a long C-terminal polypeptide
chain of 423 amino acids, causes serious dysfunction for the catalytic activity of GAA enzyme, leading to
Pompe disease with early-onset infantile HCM.

Conclusions: These genetic and disease onset mechanism results support clinical diagnoses, provide

genetic counseling as well as better clinical managements of cardiomyopathy patients and families.
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