TAP CHIi NGHIEN CPU Y HOC
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Bénh loan dudng co bam sinh ty thé phi dai (MDCMC) la mét réi loan di truyén I4n trén nhiém séc thé thuong
hiém gép, duoc déc tring béi tinh trang yéu co khdi phat sém, gidm trirong luc co, chdm phét trién, bénh vay cé,
co'tim gién, tang creatine kinase va cac dac diém bénh ly mé hoc déc biét nhw ty thé ngoai vi phi dai trong cac sgi
co xuong. Bénh do céc bién thé gay bénh & ca hai alen trén gen CHKB gdy ra. Trong nghién ctru nay, mét bién
thé gay bénh, c.598delC p.(Q200Rfs*11), & trang thai déng hop tir trén gen CHKB da duroc xac dinh trén hai anh
em trai trong mét gia dinh c6 biéu hién loan dudng co bém sinh sau sinh. Dya trén dic diém 1am sang, can lam
sang va két qué phan tich gen, hai tré duoc chan doén xac dinh Ia mdc MDCMC. Gidi trinh tw Sanger cho théy
bé me mang kiéu gen di hop tir. Sau khi duoc tw vén di truyén, cap vo chdng da quyét dinh thu tinh éng nghiém
va xét nghiém di truyén tién lam t6. Két qua xét nghiém cho théy 4 trong 7 phéi cé kiéu gen dj hop ti. Mot trong 4
phéi nay duoc cay vao me va mét bé trai khde manh duwoc sinh ra doi. Nhw vay, xét nghiém di truyén khéng chi hé
tro chén doan xac dinh cho ngudi bénh ma con la co sé& dé twr van di truyén cho gia dinh déc biét Ia cap vo chéng
mang gen bénh dé ho cé thé thuc hién xét nghiém di truyén truéc lam té dé c6 nhitng em bé khde manh ra doi.

Tl khéa: Loan dwéng co bam sinh ty thé phi dai, gen CHKB, ngwdi Viét Nam, xét nghiém di truyén
trwéc 1am té.

. DAT VAN BE

Bénh loan dwdng co bam sinh ty thé phi
dai (Megaconial congenital muscular dystrophy
(MDCMC), OMIM # 602541) la mot trong nhirng
bénh loan dwdng co bam sinh di truyén lan
trén nhiém séc thé thuong hiém gdp nhét voi
ty 1& méc bénh wéc tinh dwdi 1 trén 1.000.000
tré sinh ra." MDCMC duwoc dac trwng bdi tinh
trang yéu co khéi phat sém, gidm truwong luc
co, cham phat trién, bénh vay ca, co tim gian,
tang creatine kinase va cac dic diém bénh ly
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Ngay duoc chdp nhan: 10/09/2025

md hoc dac biét nhw ty thé ngoai vi phi dai
(«megaconia») trong cac s@i co xwong.??
MDCMC dwoc mo ta lan dau tién vao nam 1998
b&i Nishino va cong s nhw mét bénh ly co
riéng biét.* Cac triéu chirng lam sang thwdng
xuét hién trong thoi ky tré so sinh hodc thoi tho
&u, va hiém khi xuét hién & tudi vi thanh nién.’

MDCMC la do cac bién thé gay bénh & ca
hai alen trén gen CHKB (OMIM * 612395) gay
ra.3 Gen CHKB nam trén canh dai cia nhiém
sac thé s 22 (22913.3), gdm 11 exon ma hda
enzyme choline kinase beta (CHKB).>® CHKB
l& moét enzyme quan trong trong buéc dau
clia quéa trinh tdng hop phosphatidylcholine,
mot thanh phan chinh clia mang t& bao nhan
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chuén.® CHKB xuc tac qua trinh phosphoryl héa
choline thanh phosphocholine trong con dudng
Kennedy, giup tdng hop phosphatidylcholine
va phosphatidylethanolamine, hai phospholipid
chinh ¢ vai tro quan trong cho tinh toan ven ctia
mang, chirc nang cla bao quan’ va truyén tin
hiéu.6 Kiéu biéu hién clia CHKB dac hiéu hon &
mo, dong vai trd quan trong trong co xwong va
mo than kinh.3¢ Hién c6 it nhat 31 bién thé gay
bénh trén gen CHKB da dwoc cong bd, trong
dé hon 50% la dot bién vé nghia.2 Dot bién gen
CHKB dan dén méat hoat dong CHKB, lam gidm
ndng dd phosphatidylcholine trong ty thé, dan
dén rbi loan chirc nang va sau doé la ty thé tw
thwe bao va thanh thai trong co xwong.? Qua
trinh thye bao ty thé kéo dai cé thé dan dén sy
thwa thét cha ty thé & trung tam soi co'.2
Nghién ciru nay l1a cong bé dau tién phat
hién bién thé trén gen CHKB & bénh nhan méc
MDCMC nguwoi Viét Nam. Gia dinh ¢ hai tré bj
mac loan dwdng co badm sinh. Sau khi két qua
phan tich di truyén cho thay la nguoi lanh mang
gen bénh, cap vo chdng da quyét dinh lam thu

tinh 6ng nghiém va xét nghiém di truyén truéc
lam t& v&i mong mubn c6 em bé khde manh.

Il. GIGI THIEU CA BENH

Qua trinh nghién ciru dwoc thé hién trén so
dd nghién ctru (So dd 1). Gia dinh trong nghién
cu nay co hai tré trai déu bj loan dudng co
bam sinh khé&i phat t&r ndm dau doi (Bang 1).
Hai tré déu co6 biéu hién yéu co toan than va
chan tay, giam trwong lwc co, bénh co, loan
dudng co, cham phat trién ngdn ngtr, thiéu
n&ng tri tué va ting creatine kinase. Gan 3 tudi,
hai tré mai biét di, phai vin mai dirng 1én dwoc
va khong thé ngdi xdm. Hai tré déu khéng co
biéu hién liét m&t, van dé vé tim, b4t thuong
kh&p hoac cot séng, bénh da hoac dang di lach
bach. Hinh anh chup céng huéng tr ndo cho
thdy khong ghi nhan bét thuwong. Anh trai (II-
1) khéng biét ndi, con em trai (11-2) chi biét noi
khodng 10 tir don. Hién tai, anh trai 15 tudi van
di lai dwgc nhwng vé sinh khong ty chud, con em
trai 12 tudi van di lai dwoc, vé sinh ¢ tw chd,
biét goi b6 me.

Ghi nhan ca Iam sang
(Tré nam c6 biéu hién yéu co, cham phat trién, ting CK,...)

v

Khai thac tién sir gia dinh:
C6 em trai c6 ciing bi yéu co — Nghi ng® bénh di truyén

Giai trinh tw viing ma hoa tré chi diém cua gia dinh
Phat hién bién thé gay bénh ¢.598delC p.(Q200Rfs*11) trén gen CHKB

v

Thwc hién PCR va giai trinh tw Sanger trong gia dinh
Hai tré mang kiéu gen ddng hop t&r trong khi cha me mang kiéu gen di hop

Tw van di truyén cho cha me

v

Cha me thwc hién lam thu tinh nhan tao va xét nghiém di truyén trwéc lam té
7 phdi: 4 phéi mang kiéu gen di hop t& va 3 phéi ¢ kiéu gen dong hop tir

v

Lwa chon 01 phdi di hop tir cay vao tlr cung ngwdi me
Thai ki thanh céng va mét em bé khoé manh ra doi

So d6 1. So’ dé nghién clru
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Jing et al. 2

Lou et al.’

Chan et al."®
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Nguén

al.?®

Binh thuwdng

Co

Co

Co

Co

Co

Tang CK mau

Ty thé phi dai

Co

MDCMC: Loan dw&ng co ty thé phi dai, MRI: Chup céng hwdng tir, CK: Creatine kinase.

Két qua phan tich gidi trinh tw toan bod
ving ma héa cho thdy tré -1 mang bién thé
¢.598delC p.(Q200Rfs*11) nam trén exon 5 trén
gen CHKB (Bang 2). Bién thé nay gay ra s dich
khung bt dau tir amino acid thir 200, v&i khung
doc ma&i két thic & vi tri amino acid thtr 11 sau
dot bién (Hinh 1). Bién thé nay dwoc dy doan
la gay bénh bé&i cac céng cu tin sinh Mutation
Taster va CADD."®" Sau khi c6 két qua kiéu gen
gay bénh cla tré I1-1, chung téi d4 tién hanh xac
nhan bién thé gay bénh trén hai tré va bd me
bang phwong phap PCR va gii trinh tw Sanger.
Ving gen exon 5 (dai 353 bp) chra bién thé
duoc khuéch dai st dung c&p mdi CHKB-E5F
(3-GGAGAATTGCTTGAACCCGG-5)vaCHKB-
E5R (3-CATTAGCCTTGTCCTGCCTG-5'). Chu
trinh nhiét chay PCR bao gém 5 phut & 95°C, 35
chu ky (95°C trong 30 gidy, 60°C trong 30 giay,
72°C trong 30 giay), va kéo dai & 72°C trong 5
phat. Sdn phdm PCR duwoc tinh sach va giai
trinh tw trén may ABI 3500 (Nhat Ban). Két qua
gii trinh tw cho thay hai tré bénh déu mang bién
thé gay bénh & trang thai ddng hop t, trong khi
b me mang kiéu gen di hop t& (Hinh 1).
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Bang 2. Két qua phan tich in silico cua bién thé CHKB dwoc xac dinh & tré bénh

Dic diém Théng sé
Vi tri chr22:51019073_51019073delG
Gen CHKB
Tinh trang di truyén ctia gen  Lan
Transcript NM_005198.5
Exon 5
Thay dbi c.DNA c.598delC
Thay d6i amino acid Q200Rfs*11
Mutation Taster Gay hai
CADD Gay hai

Trang thai & ngwoi bénh

DPong hop to

GnomAD

7 alen & trang thai di hop t&r & ngwoi Dong A
1 alen & trang thai di hop t&r & ngudi Tay Béc Au

dbSNP157

rs757369551
9/1401362 GnomAD
2/264690 TOPMED
1/120164 ExAC

ClinVar

Gay bénh
639037

Nguén tham khao

9,10,12

Phan loai theo ACMG

Gay bénh véi cac bang chirng sau:

+ PVS1: Bién thé dich khung trén CHKB, trong d6 LOF la co ché
gay bénh da biét.

+ PM2: Tan suét bién thé cuc thdp trong co s& dir liéu 1000 bod
gen hoac hé gen ma hoa.

+ PM3: DBéi v&i cac rdi loan di truyén lan, dwoc phat hién & trans
v&i bién thé gay bénh. Tré thira hwédng alen dot bién tir cha va
me ctia minh.

+ PP1: Ddng phan ly v&i bénh & nhiéu thanh vién gia dinh bj
anh hudng trong mét gen duoc biét chéc chén 1a nguyén nhan
gay bénh. Gia dinh c6 hai anh em méac bénh.

+ PP3: Nhiéu cong cu tin sinh dw doan bién thé c6 hai.

+ PP5: Bién thé da dwoc bao céo |a bién thé gay bénh trong
bénh trong ClinVar va cac nghién ctru tredc do.

TCNCYH 195 (10) - 2025
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’ —
1-1 1-2
+/- +/-
Phoi  Phoi Phéi  Phéi Pt!éi Phéi  Phoi
nang nang nang nang hang hang nang
11-1 11-2 B-1 B-2 B-3 B-4 B-5 B-6 B-7
+/+ +/+ +/- +/- +/+ +/- ++ +/+ +/-
b) CHKB (NM_005198): c.598delC (p.Q200Rfs*11)

Kiéu gen di hop o (+/-)
WT T cc A G GAC
Mut T CA G G A C C

3-4{12 ! /\ C

Kiéu gen déng hop tir (+/+)
Mut T C A G G A C C
MutT CA G G A C C

IREPNR A
AAAANN
CYAVA AVVAYAAYA

c)

Aa 200

-
Trinh tw amino acid binh thwdng: TMERYLKQIQDLPPTGLPEM...VHSSS*

Trinh ty amino acid d6t bién: TMERYLKQIRTCPQLASLR*

Hinh 1. Két qua phan tich bién thé gdy bénh CHKB (NM_005198): c.598delC (p.Q200Rfs*11)
trén gia dinh ngw®i bénh

(a) Cay pha hé cda gia dinh. Ki hiéu (+) la
alen mang bién thé gay bénh; (-) 1a alen thwong.
(b), K&t qua giai trinh tw Sanger cla gia dinh
ngwdi bénh. Hai tré (11 va 112) mang kiéu gen
dong hop t&r. B4 va me mang kiéu gen di hop tir.
Ba phoi nang (B-3, B-5 va B-6) thira hudng dot
bién ca tir ca b va me, mang kiéu gen ddng hop
ttr. B6n phoi nang (B-1, B-2, B-4 va B7) chi thira
hwéng dét bién tlr me hodc bd, mang kiéu gen
di hop t&r. WT, wild-type; Mut, dot bién. (c), Trinh
tw amino acid thudng va dét bién.

Bién thé nay dwoc ghi nhan trong co s& dir
lieu ClinVar va da dwgc cong bé trén cac ca
bénh méc MDCMC (Bang 2). Ngoai ra, bién
thé cling xuét hién trén cac co s& di¥ lieu nhw
dbSNP157 va gnomAD, nhwng & trang thai di
hop ttr. Bién thé nay dwoc phan loai 13 bién thé
gay bénh theo phan loai cia ACMG véi 1 bang
chirng manh (PVS1), 2 bang chi¥ng trung binh
(PM2 va PM3) va 3 bang chirng hé tro (PP1,
PP3 va PP5) (Bang 2).%

44

TCNCYH 195 (10) - 2025



TAP CHi NGHIEN CU’U Y HOC

Khi két qua phan tich di truyén cho thay 1a
ngudi lanh mang gen bénh, cap vo chdéng da
dwoc tw van di truyén vé nguy co mac bénh cua
con va da tién hanh thu tinh dng nghiém va xét
nghiém di truyén tién lam t6. Sau khi thu tinh,
7 phéi dwoc nudi cdy dén ngay thi 5 thi duoc
sinh thiét d& xac dinh tinh trang dot bién gen
bang giai trinh tw Sanger. Két qua thay trong sb
7 phdi c6 3 phoi mang kiéu gen ddng hop tir va
4 phoi mang kiéu gen di hop ti (Hinh 1). Cap
vo chdng da quyét dinh cay 1 phdi mang kiéu
gen di hogp tlr va da cé mét thai ky thanh céng
va sinh ra mét bé trai khde manh, la ngudi lanh
mang gen.

IV. BAN LUAN

Trong nghién ctru clia ching t6i, hai tré co
biéu hién cGa bénh loan dwéng co badm sinh
nhw yéu co toan than va chan tay khéi phat
ngay trong nam dau ddi, cham phat trién ngén
ngt®, thiéu nang tri tué va tang creatine kinase.
Tuy nhién, dwa trén cac thong tin 1dm sang va
can lam sang, bac si chwa thé dwa ra chdn doan
xac dinh cho hai tré. Két hop phat hién bién
thé gay bénh CHKB (NM_005198): ¢.598delC
(p.Q200Rfs*11) & trang thai dong hop tkr, bac
sT di dén chan doan xac dinh cho hai tré 1a mac
MDCMC.

Trong cAu tric ctia CHKB, vi tri xay ra dot
bién CHKB: c¢.598delC (p.Q200Rfs*11) nam
ngoai vong lién két ATP va mién giao dién
dimer."2 Bién thé nay gay ra sw dich khung va
tao ra bo ba dirng dich ma som dan dén xéa
motif choline kinase & vung dau C cla CHKB
ma thanh phan nay tham gia vao quéa trinh
lién két cha phan tir choline.' Do d6, dot bién
CHKB: ¢.598delC (p.Q200Rfs*11) c6 thé anh
hwdng dén chirc nang clia CHKB.

Ngoai hai tré bénh trong nghién cltru cla
chung t6i, trén thé gi¢i da ghi nhan c6 5 ca
bénh ciing mang bién thé gay bénh CHKB:
¢.598delC (p.Q200Rfs*11) (Bang 1). Tuy nhién,

chi c6 4 ca bénh dwoc két luan 1a mac MDCMC,
con 1 ca khoéng dap (ng day da céac tiéu chuan
chan doan loan dwéng co badm sinh vi chirc
nang co van duy tri & mic trung binh.®2 Bay
ca bénh nay mang cung bién th& nhwng cé
biéu hién Iam sang khac nhau (Bang 1). Trong
nghién clu cua Jing va cong sw chirc nang
co clia ngudi bénh binh thuwdng, trong khi dé,
trong nghién ctru cGa ching t6i, cac tré mac
yéu co trung binh.2 Nguworc lai trong cac nghién
clru clia Westra va céng sw, Chan va cong sw
va Luo va cong sw, cac ca bénh biéu hién triéu
chirng nang hon.*" Ngwoc lai, ca bénh trong
nghién cru cha Jing va coéng sw cé biéu hién
b4t thwong tim ndng, nhwng cac ca bénh con
lai c6 chirc nang tim binh thwong.'? Sy khac
biét nay c6 thé lién quan dén mirc dd thiéu hut
cytochrome coxidase (COX), bién ddi gen, méi
trwdng va co ché biéu sinh khac.'2 Do ¢é trwéng
hop méc bénh co tim gidn va bién chirng vé
co xwong nhw veo cot sdng, ching tdi khuyén
nghi theo dai tim, co xwong dinh ky va danh gia
chrc ndng van dong-ngdn ngii-than kinh phat
trién theo thai gian cho hai tré.

Khi xac dinh dwoc bién thé gay bénh CHKB
& mot thanh vién gia dinh bi anh hwdng, xét
nghiém di truyén cé thé tién hanh cho nguoi
than c6 nguy co cao, dong thdi thuc hién xét
nghiém di truyén truée sinh va truwéc lam té cho
cap vo chéng mang gen bénh. Vi cac bénh loan
dudng co bam sinh thwdng c6 triéu chirng ndng
va tién lwong xau, xét nghiém di truyén truéc
lam t6 1a rAt can thiét d& lwa chon phoi khoe
manh, tdng kha nang mang thai thanh céng.
Xét nghiém di truyén truwéc lam td da dwoc ap
dung thanh céng trong mét s bénh loan dwdng
co bdm sinh khac nhau nhu loan dwéng co
Duchenne va teo co tly."”'® Trong nghién ctru
cla ching t6i, cdp vo chdng da thuc hién thu
tinh 6ng nghiém va xét nghiém di truyén truéc
lam t6. Két qua |a 4 trén 7 phoi mang kiéu gen
di hop t&r. M6t phoi da duoc chuyén thanh céng
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va mot bé trai khde manh ra d&i. MDCMC 13 rbi
loan di truyén I&n trén nhiém séc thé thwong.
Néu ca cha va me mang kiéu gen di hop t thi
kha nang sinh con mac bénh 1a 25%. Tuy nhién,
trong nghién clru cta chung t6i, ty 1é con hoac
phdi mang kiéu gen déng hop t&r kha cao, cu
thé la 2 da tré sinh ra mac bénh va 3 trong
s6 7 phdi mang kiéu gen déng hop tir. Két qua
nay cang nhan manh tdm quan trong cla xét
nghiém di truyén truwdc lam té cho cac cap vo
chdng mang gen bénh.

Nghién cru nay c6 mét sé han ché. Han ché
thir nhéat 1a sé lwong ca bénh con it. Han ché
th(r hai la chwa phan tich dwgc anh hwédng cia
bién thé gay bénh lén mirc d6 biéu hién CHKB.
Do do, can cé thém cac nghién cu sau hon
vé co ché sinh hoc phan t&r dé xac dinh rd tac
doéng cla bién thé gay bénh CHKB: c.598delC
(p-Q200Rfs*11). Ngoai ra, nghién ctru la chwa
tién hanh dwoc sinh thiét co dé xac dinh dwoc
ty thé phi dai to cac tha thuat xam Ian khong
duoc bd me clia tré déng y.

V. KET LUAN

Day |a bao céo dau tién & Viét Nam xac dinh
bién thé CHKB gay bénh MDCMC. Nghién ctru
nay ciing ghi nhan xét nghiém di truyén 1a yéu
t6 rét can thiét trong bénh loan dwéng co bdm
sinh dé di dén chan doan xac dinh va giam thiéu
cac th thuat xam 14n khong can thiét. Ngoai ra,
két qua di truyén ciing la co s& dé tw van di
truyén déi véi cap vo chdng la ngwdi mang gen
bénh, thuc hién xét nghiém di truyén trwdc lam
t6 néu c6 diéu kién, c6 co’ hdi sinh ra nhivng em
bé khée manh.

LO1 CAM ON

Nhém nghién clru xin chan thanh cdm on
gia dinh nguoi bénh da ddng y tham gia nghién
clru. Bbng thdi, nhdm nghién clru xin chan
thanh cdm on dén Trung tdm Nghién ctu Gen-
Protein, Trwdng Pai hoc Y Ha Noi da hé tro

trong qua trinh thwc hién nghién ctru.
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Summary

IDENTIFICATION OF A PATHOGENIC VARIANT IN A FAMILY
WITH MEGACONIAL CONGENITAL MUSCULAR DYSTROPHY

Megaconial congenital muscular dystrophy (MDCMC) is a rare autosomal recessive disorder
characterized by early-onset muscle weakness, hypotonia, growth delay, ichthyosis, dilated
cardiomyopathy, elevated serum creatine kinase level, and distinctive histological features such as
enlarged peripheral mitochondria in skeletal muscle fibers. This condition is caused by pathogenic
variants in both copies of the CHKB gene. In this study, a pathogenic variant, CHKB: ¢.598delC
p.(Q200Rfs*11), was identified in the homozygous state in two siblings from a family affected by
congenital muscular dystrophy diagnosed after birth. Based on their clinical features and genetic
analysis, both children were diagnosed with MDCMC. Sanger sequencing revealed that their parents
carried the pathogenic variant in the heterozygous form. Following genetic counseling, the parents
opted for in vitro fertilization and preimplantation genetic diagnosis. The results showed that four
out of seven embryos had a heterozygous genotype. One of these 4 embryos was implanted in
the mother and a healthy baby boy was born. Thus, genetic testing not only supported a definitive
diagnosis for the patient but also provided the basis for genetic counseling for the family. For couples
carrying the disease gene, in vitro fertilization and preimplantation genetic diagnosis will ensue in
healthy children.

Keywords: Megaconial congenital muscular dystrophy, CHKB dgene, Vietnamese,
preimplantation genetic testing.
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