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Héi chirng QT kéo dai (LQTS) la mét bénh ly déc trung béi khodng thoi gian kéo dai bat thuong gitra
séng Q va séng T do réi loan tai cuc co tim. LQTS c6 cén nguyén phtc tap do sw tring Iap I6n vé kiéu gen
va biéu hién 14m sang giita céc nhém LQTS khién cho viéc chén doan chi dwa trén cac déu hiéu 1am sang
tré nén khoé khan va khéng chinh xac. Trong nghién cteu nay, ching téi da tng dung ky thuét giai trinh tw gen
thé hé méi (NGS) nhdm khéo séat 17 gen lién quan dén bénh LQTS & bénh nhén Viét Nam. Bang chién luoc
giai trinh tw toan bd vung méa héa (WES), chung téi da xac dinh dwoc mét dot bién sai nghia thuéc exon they
27 clia gen SCN5A. D6t bién c.G4814A/p.R1605Q thudc ving xuyén mang & dau C-terminus ctia protein
SCN5A. Vi tri dét bién nay gay dnh hudng dén protein SCN5A, la nguyén nhén gay bénh LQTS. Céc két qua
nghién ctru di truyén trén sé gép phén vao viéc chén doén phan tir va tdm soat bénh LQTS duoc triét dé hon.
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I. DAT VAN BE

Hoi chirng QT kéo dai (long QT syndrome,
LQTS) la mét bénh ly khéng déng nhéat vé mat
di truyén va biéu hién Iam sang, dwoc nhan biét
trén dién tam dd (electrocardiogram, ECG), d&c
trwng bdi khoang thoi gian dai bat thweong gitra
séng Q va séng T trong 12 chuyén dao co ban
do rdi loan tai cwc co tim." Hoi chirng LQTS c6
thé dan dén cac hién twong ngét, co giat, loan
nhip tim nguy hiém nhw xoan dinh (torsades
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de pointes, TdP), nglrng tim va dét t&r (SCD).?
LQTS lién quan mat thiét véi hoi chirng dét tr
& tré so sinh (SIDS) va chét lwu thai.® Hién tai,
céac dot bién da dwoc xac dinh & it nhat 17 gen
lién quan dén LQTS.#5 LQTS c6 c&n nguyén rat
phirc tap, bao gdbm ca& nguyén nhan di truyén
va khong di truyén.'#-¢ Hon nira, LQTS c6 sw
twong quan kiéu gen - kiéu hinh phirc tap vi
khong phai tAt cd cac dot bién trén cung mot
gen déu dan dén két qua lam sang twong tw.’
Ngoai ra, két qua Iam sang khong thé dwoc dw
doan mot cach chinh xac b&i vi ca chinh dot
bién cling nhw qua trinh phan &ng sinh ly hoc
cla n6 déu anh hwéng dén su biéu hién bénh
ly.5-7 Trong mét s trwrng hop, cac phan nhdm
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LQTS khac nhau cung c6 hinh thai tim gibng
nhau. Nguorc lai, mét dot bién duy nhat ciing c6
thé gay ra bénh ly LQTS véi cac dau hiéu déc
trweng hodac bénh ly LQTS khéng biéu hién triéu
chirng lam sang, hodc ngay ca viéc biéu hién
nhirng hoi chirng khac, dan dén sy khé khan
trong viéc theo déi bénh nhan, can nhiéu két
qua ECG lién tuc trong thoi gian dai.?®-7 Tém
lai, chinh sw trung I&p 1&n vé kiéu gen va kiéu
hinh gitra cac nhém LQTS da gay han ché cho
viéc chan doan bénh néu chi dya trén cac dac
diém lam sang. Vi vay, dé chan doan ciing nhw
tién lwong cu thé cho bénh nhan LQTS, viéc
&ng dung cdng nghé giai trinh tw thé hé maoi
(NGS) va nghién ctru két hop trén toan bd bod
gen |a rat can thiét.

Ky thuat giai trinh tw gen thé hé méi (next
generation sequencing, NGS) la moft cbéng
nghé giai trinh tw DNA théng lwvong cao, tao ra
di¥ lieu ctia nhiéu doan DNA trong mét phan
&ng.2 Phwong phap NGS, bao gdm giéi trinh
tw toan bd vung ma hoa exome (whole exome
sequencing, WES) va gidi trinh tw toan bd bo
gen (whole genome sequencing, WGS), da
nhanh chéng tré thanh mot céng cu co thé
chan doan phan t& cho céac réi loan di truyén
Mendel.®™® Exome la tap hop cla tat cd cac
exon bd gen, chiém xap xi 1% tong sb bd gen
va chira 85% cac dot bién co thé dan dén sy
biéu hién cac d&c diém Iam sang.° Theo d6, viéc
xac dinh va gidi trinh tw 1% vung ma héa mang
it trinh tw 1&p nay sé& dé dang hon so vai vang
khéng ma hoa.t-1° Ky thuat WES da khéc phuc
nhirng han ché clGa phwong phap gidi trinh tw
Sanger vé toc dd, chi phi va dod chinh xac.8'"-13
Do d6, WES tré thanh mét céng cu chan doan
c6 hiéu qua téi wu déi véi viec xac dinh bién thé
gay bénh.1-13

Trong dé tai nay, k¥ thuat WES da dwoc trng
dung dé nghién clru phat hién dot bién trén mot
bénh nhan nguoi Viét Nam dwoc nghi ngd mac

LQTS nhdm phat hién bién thé méi lién quan
dén bénh, tr d6 cé thé xac dinh s&m qua trinh
phat trién loan nhip tim va quan ly |am sang triét
dé hon.

I. DOI TUQNG VA PHUONG PHAP
1. Déi twong

M6t bénh nhan nguwoi Viét Nam duoc 1ap hd
so hoi chirng, di truyén va quan ly 1am sang tai
Bénh vién Nhi déng 2, Thanh phé H6 Chi Minh.
Bénh nhi 1a nam, 3 thang tudi, dwo'c nhap vién
trong tinh trang tim tai, khé thé, réi loan nhip
nhanh that, c6 nguy co tr vong cao. Cac dau
hiéu lam sang buéc dau cho thdy bénh nhan
duwoc chan doan méc hoi chirng LQTS.
2. Phwong phap tach chiét va tinh sach
DNA

3 — 5 ml mau tinh mach bénh nhan dwoc
thu thap lay trong dng chéng déng EDTA. Ong
mau dwoc bao quan trong thung dwng mau &
nhiét do 2 — 8°C dé dwa di tach DNA.

DNA duoc tach chiét va tinh sach bang bod
kit lllustra - blood genomic Prep Mini Spin Kit
(GE Healthcare) theo hwdng dan cla nha san
xuét. Sau khi tach chiét, cac mau DNA duoc
do bang may NanoDrop c6 néng dd trong
khoang 100 — 200 ng/uL va gia tri OD 260/280
trong khoang 1,8 — 1,9. Mau DNA sau dé dwoc
chuyén di giai trinh tw WES trén hé théng HiSeq
4000 (lllumina) tai céng ty Macrogen.

3. Phwong phap chuan bi va thiét ké mau
hé gen

Phan manh s dung nén tang lllumina nhw
sau: 1 ug gDNA duwoc cét thanh 100 — 900 bp
manh v&i Covaris E210 (Covaris, Inc., Woburn,
MA) dé chay trén thw vién NGS. Chuing téi ciing
tao sb6 lwong mau do cho nhém 17 gen muc
tiéu ctia bénh LQTS bao gdm céc gen: AKAPS,
ANK2, CACNA1C, CALM1, CALM2, CALMS3,
CAV3, KCNE1, KCNE2, KCNH2, KCNJ2,
KCNJ5, KCNQ1, NOS1AP, SCN4B, SCN5A
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va SNTA1.'2 Pay la mau do thw vién dwoc ky
hiéu “Pan 17 LQTS”. Trong buw&c nay, chuang
toi thu thap trinh tw ma hoa (exon) cla toan
bd 17 gen, sau dé s& dung phan mém Afident
Probe Library Select dé chay tim mau do. Thw
vién dwoc dinh lwong bang PCR dinh lwong
(qPCR) bang cach s dung Bo dinh lvong thw
vién Kapa (Kapa Biosystems, Inc., Wilmington,
MA) trén 7900HT (Applied Biosystems, Foster
City, CA). Giai trinh ty dwoc thic hién trén may
HiSeq 4000 vé&i bd kit TruSeq 3000/4000 SBS
Kit v3 (protocol HiSeq 3000/4000 System User
Guide Part # 15066496, Rev. A HCS 3.3.20).
Di liéu sau cung dwoc xuét ra va gl vé & dang
file *.Fastq.

Dé dbi chiéu cac doan doc ngan lén ngan
hang gen ngwdi (UCSC/hg19), chung toi s
dung phadn mém Burrows Wheeler Aligner
(BWA). Viéc xtr ly tiép theo 1a s&p xép, hop nhéat
va loai bé trung Iap cho cac tép BAM duwgc thye
hién béng cach st¢ dung SAMtools va Picard
(http://picard.sourceforge.net/index.shtml). Dé
xuét cac bién thé, chung t6i s dung cac phan
mém Platypus va Genome Analysis Toolkit
(GATK). Cac bién thé dwoc chu thich béi phan
mém ANNOVAR. Cac budc loc bién thé tiép
theo, viéc chu gidi bién thé dwoc thwe hién trén
phan mém Geneticist Assitant. D& tim ra cac
bién thé tiém n&dng, nghién ctru sé gil lai cac
bién thé khéng déng nghia (nonsynonymous),
c6 MAF < 0.005 va duogc dw doan gay bénh
bang tat ca cac cong cu dw doan chirc nang.
Cac bién thé cé diém chét lwong téi thidu duoc
loai bd khéng xem xét. Cac tan sb allele nhé
cla cac bién thé dwoc xac dinh tir 3 database:
ExXAC database, 1000 Genome Project
database va Exome Variant Server. Cac bién
thé sai nghia (missense variant) dwoc xem 1a
c6 tiém nang gay bénh (potentially pathogenic)
néu duwoc phan loai déng thoi la “damaging”
& SIFT, “deleterious” & PROVEAN, “possibly”
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hodc “probably damaging” & PolyPhen - 2 va
“disease causing” & MutationTaster.
4. Phwong phap giai trinh tw Sanger

Phwong phap gidi trinh ty Sanger dwgc dung
dé xac nhan lai bién thé mai da dwoc phat hién
béng k¥ thuat WES, str dung thuéc thir BigDye
v3.1 (Applied Biosystems, Foster City, CA) theo
cac budc hwéng dan cla nha san xuét. Cap
moi dwoc st dung co trinh tw 1a SCN5A - 27F:
GCCACAGTCTCTGTTGTTTC va SCN5SA -
27R: ACATCATGAGGGCAAAGAGC duwoc
thiét k& bang phdn mém CLC Main Workbench.
5. Pao dirc nghién clru

Toan bd di¥ liéu bénh an dwoc gia dinh bénh
nhan chap thuan s dung cho nghién clu.
Thong tin cha bénh nhan va gia dinh bénh nhan
duwoc bdo mat tuyét dbi. Cac dir liéu do Bénh
vién cung cap chi dwoc st dung cho muc dich
nghién ctru di truyén vé bénh, khéng dung cho
muc dich diéu tri bénh.

ll. KET QUA

1. Dac diém lam sang cta déi twong nghién
cliru

Nghién ctru dugc thye hién trén mét bénh
nhi nam 3 thang tudi, nhap vién trong tinh trang
mét moi, kho théd va tim tai. Ba ngay trwdc khi
nhap vién, bénh nhi dot ngét ngirng thé va tim
ngirng dap. Tai bénh vién tinh, bénh nhi da dwoc
cap ctru hdi stre tim phdi trong vong 15 phat dé
tai khéi dong tim va dwoc ké thudc lidocaine.
Bénh nhi bu tét va tdng can déu, tuy nhién bé
c6 triéu chirng rdi loan nhip nhanh that, cé nguy
co tlr vong cao. Bénh nhi tiép tuc dwoc diéu
tri bang propranolol. Cac két qua 1am sang cho
thdy bénh nhi méc tat tim 1&n théng qua hinh
thai va kich thwéc tim bat thwong (Hinh 1A).
Hinh &nh siéu &m tim thai & tuan thi 36 véi tinh
trang hé van tim va nhip tim nhanh bat thuwéng
dén 288 lan/phut (Hinh 1B), cao hon rat nhiéu
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so v&i nhip tim thai nhi cting tuan tudi, ndm trong khodng 120 — 160 lan/phut. Két qua dién tam doé
ECG cho thay hinh anh nhip tim b4t thworng véi hoi chirng QT kéo dai ¢é gia tri 500 ms (Hinh 1C),
dwoc xem la gia tri QT rat bt thwong & ca nam gidi va niv gidi."25 Cac diu hiéu lam sang cho thay
bénh nhi co biéu hién cta bénh ly LQTS. Hoi chirng nay c6 nguy co lam téng cac loan nhip tim nguy
hiém. Trong trwng hop nay, két qué ghi nhan dwoc clia may holter dién tam dd cho thay c6 sw xuét
hién hinh anh loan nhip tim v&i tinh trang xoan dinh (Hinh 1D).

Hinh 1. Théng tin cta déi twong nghién ctru. (A) Hinh chup X quang 16ng ngwec nhin théng cho thay
kich thuwéc tim I&6n bat thwdng. (B) Hinh dnh siéu am tim thai & tuan thtr 36 v&i tinh trang hé van tim va
nhip tim nhanh bat thuwdng dén 288 lan/phat. (C) Két qua dién tam dd véi hdi chirng QT kéo dai ¢cé gia
tri 500 ms. (D) Két qua dién tam dd cho thay hinh anh loan nhip tim nguy hiém véi tinh trang xoén dinh
2. Két qua danh gia bién thé

Chung t6i da rng dung phuong phap gidi trinh tw gen thé hé méi lllumina. Dung lwong gidi trinh
tw ctia mau la 2,1 Gbp, depth coverage 138x. Phan I&n cac lan doc c6 chat lwong base cao, véi Q30
(Phred - score) 96%. Két qua gidi trinh tw WES thu dwoc 80.794 bién thé trong exome clia bénh
nhan, dwoc loc bang cach loai bd tAt c bién thé trén cac gen khong lién quan dén bénh LQTS, chi
gilr lai cac dot bién trén 17 gen da duwoc cong bd lién quan dén bénh LQTS. Tiép d6, ching t6i loai
bd dot bién “synonymous”, tan sb allele nhé (MAF) = 0,05%.

Két qua la chung téi da phat hién mot dot bién diém trén gen SCN5A. Dot bién mai phéat hién bang
ky thuat WES dwoc xac nhan lai bang phwong phap gidi trinh tw ciia Sanger (Hinh 2).
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SCNS5A:NM_001099405:c.G4814:p.R1605Q

NM_001099405 TCTCCCCGACGCTCTTCCGAGTCATCCGCCTGGCCCGAATAGGCCGCATCCTCAGACTGA”

Conflict

Consensus TCTCCCCGACGCTCTTCCNAGTCATCCGCCTGGCCCGAATAGGCCGCATCCTCAGACTGA”

Coverage
()

DHYDBHO1 TCTCCCCGACGCTCTTCCRAGTCATCCGCCTGGCCCGAATAGGCCGCATCCTCAGACTGA

Tracedata\}fif\:i, iid\f\f\ﬁ”f ?T if““ ,,‘ ”,Tﬁj THTH(\ iﬂ!\

Hinh 2. Két qua giai trinh tw exon thir 27 cia gen SCN5A bang phwong phap Sanger. O vi tri
4814 trén cDNA da xay ra dot bién thay thé nucleotide G thanh nucleotide A, dan dén sy thay déi ami-
no acid Arginine (R) bang Glutamine (Q) & vi tri 1605 trén protein SCN5A. Dot bién & dang di hop ti.

Dot bién sai nghia ¢.G4814A/p.R1605Q (Hinh 3) thudc exon thir 27 cla gen SCN5A
(NM_001099405), quy dinh cho protein SCN5A (sodium voltage - gated channel protein type 5
subunit alpha) (Hinh 4). Dat bién thudc vi tri 3: 38592995 trén chromosome 3p21.'4

p.Arg1605Gin

p.Thr1620Lys
p.Val1532)(e p.Glu1784Lys

151r) ’ 1930
1 13 420 699 969 1187 1501 18071901 2016
.Thr1723Asp
p.Phe1596lle

Hinh 3. Sw phan bd clia cac dét bién & dau C-terminus cta protein SCN5A.Protein SCN5A
(sodium voltage - gated channel protein type 5 subunit alpha, tiéu don vi alpha clia kénh dan truyén
natri phu thudc dién thé mang phan nhém 5) bao gdm 2.016 amino acid, dwoc ma héa bdi gen
SCN5A. Protein SCN5A gém 4 viing chirc ndng (con dwoc goi la vi tri hoat ddng, domain) 1a cac
trinh tw 1&p nodi bd (I — IV) va 1 ving chirc nang 1Q & dau C - terminus diéu hoa sv lién két voi
protein calmodulin. Hinh v& mé ta sy phan bd ctia cac ddt bién trén vang chirc nang thi IV cla
protein SCN5A bao gébm 5 d6t bién da dwoc cong b (tinh dén thang 12 ndm 2019) va dét bién méi
duwoc phat hién (mau dd) & bénh nhan Viét Nam. Hinh anh dwoc vé bidng phdn mém DOG 2.0.
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Hinh 4. M6 hinh mét phan cau tric cta protein SCN5A & ngwdi. SCN5A la mét protein xuy-
én mang véi tébng cong 24 ving xuyén mang (dwoc danh sé mau xanh dwong). Vi tri dot bién
m&i phat hién (mau dd) thudc vung xuyén mang thir 21. Cac vj tri bién thé khac da dwoc cong
bb tinh dén cudi ndm 2019 dwoc t6 mau vang. Hinh chir nhat Ién mau cam nhat biéu thi cho
mang t& bao. PTMs (post - translational modifications): viing thwc hién cac bién déi sau dich
ma. Hinh a&nh dwoc vé bang phan mém Protter v&i cac théng tin dwoc tham khao trén Uniprot.
T két qua WES cuing véi viéc str dung cac cong cu dw doan chirc ndng bao gdm DANN, GERP,
MutationTaster, PROVEAN va SIFT, ching téi nhan thiy dét bién c.G4814A/p.R1605Q gay &nh
hwéng dén cau tric cta protein SCN5A, tir d6 c6 kha nang gay bénh LQTS do d& dap ing cac tiéu
chuan vé kha nang gay bénh. Pay 1a dot bién hiém g&p, c6 tan sb dot bién 0,0004 (Bang 1).
Bang 1. Bang phan loai dot bién theo tiéu chuan ACMG

g

Detected variant Coding impact ExAC ACMgt?La:S'ﬂ' In silico prediction

NM_001099405:ex- nonsynonymous 0,0004 Likely  Patho- DANN (0,993)

on27:c.G4814A:p. SNV genic PM1,

R1605Q PM2, PP3, PP5 ~ GERP (4.54)
MutationTaster (D)
PROVEAN (-3,7)
SIFT (D)

Detected variant: bién thé dwoc phat hién; coding impact: loai dét bién; nonsynonymous SNV-
dot bién khéng ddng nghia; ExAC (Exome Aggregation Consortium): tAn sb dot bién trén toan
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thé gidi; ACMG classification (The American
College of Medical Genetics and Genomics
classification): phan loai dot bién theo ACMG;
Likely Pathogenic: doét bién cé kha nang gay
bénh; PM1 (Pathogenic Moderate): gay bénh &
muc trung binh; PM2 (Pathogenic Moderate):
hd tro gay bénh; PP3 (Pathogenic Supporting);
PP5 (Pathogenic Supporting): c6 kha nang gay
bénh; In silico prediction: cong cu dw doan kha
nang gay bénh cta dét bién; DANN = 0,993
(DANN duworc tinh theo thang diém tlr 0— 1, diém
cang cao thi kha nang gay bénh cang manh);
MutationTaster = D (Disease causing: c6 kha
nang gay bénh); GERP = 4,54 (GERP la cbng
cu xac dinh viing bdo tén cla gen, c6 thang
diém tw - 12,3 — 6,17); SIFT = D (Damaging:
nguy hiém), SIFT 1a cong cu dy doan cho cac
bién thé, c6 thang diém tr 0 — 1; PROVEAN
=- 3,7 (PROVEAN la cdng cu dw doan mirc do
anh hwdng clia dot bién 1&n cu truc protein, cé
thang diém tlr - 14 — +14).

IV. BAN LUAN

Trong nghién cru nay, chung t6i da ap dung
ky thuat WES dé xac dinh trinh tw toan bd ving
ma hoa clia bénh nhan, tlr do phat hién ra mot
dot bién sai nghia ¢.G4814A/p.R1605Q thudc
exon thir 27 ctia gen SCN5A. O ngudi, gen
SCN5A ma hoa cho cac tiéu don vi alpha cla
kénh natri tim NaV1.5, dwoc biét dén vai vai trd
duy tri kha n&ng van chuyén binh thuwdng cua
dong natri (iNa)."'s Dong iNa |a thanh phan
chinh trong giai doan khr cwc nhanh, sau dé la
dong khép néi co that kich thich sw dan truyén
xung dién thich hgp & co tim. Sw khtr cwe dinh
ky nay lam co s& cho su co bép dong bd va
nhip nhang ctia cac budng tim.s

Exon thr 27 cua protein SCN5A chiu trach
nhiém ma hoéa vung C - terminus clia protein
SCN5A (Hinh 4), 1a vung diéu hoa hoat dong
cua kénh Na,1.5. Théng qua viéc (rng dung céc
cbng cu dw doan chirc nang, chung téi xac dinh
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duwoc vi tri dot bién ¢.G4814A/p.R1605Q gay
anh hwéng dén ciu trdc cha protein SCN5A.
Két qua 1a dot bién da gay anh hwdng dén
sy hoat dong cua kénh Na, 1.5. Kénh Na 1.5
khong chi la diém chon loc ion ma con la mét
protein da chirc nang trong cac phirc hgp bam
dinh, gitr vai trd diéu hoa cac méi ndi co hoc.
Tay thudc tac dong ma kénh Na, 1.5 co thé anh
hwéng dén hoat ddng cla protein hodc ciing c6
thé dan dén thay déi vé mat di truyén. Do do,
nhirng thay déi trén gen SCN5A c6 thé 1am thay
ddi cAu tric cla co tim (& bénh co tim gian,
DCM), thay déi dong dién tim (& hoi chirng
Brugada, hoi chirng LQTS) hodc ciing cé thé
thay dbi ca cau tric va dong dién tim (& bénh
co tim that phai gay loan nhip, ARVC)." Cu thé,
trong nghién ctu nay, dot bién c.G4814A/p.
R1605Q da gay hdi chirng LQTS. Cac nghién
cu bénh hoc v& LQTS cho thdy c6 3 gen
chinh gay LQTS bam sinh bao gébm cac gen
SCN5A, KCNQ1 va KCNH2, chiém dén 75%
cac ca bénh LQTS c6 biéu hién cac dic diém
lam sang."? Trong do, gen SCN5A chiu trach
nhiém chinh cho LQTS phan nhém thg 3.
Trong mot sé nghién ctru trén gen SCN5A, dot
bién p.E1784K da lam chen kénh natri tim, roi
loan chirc nang nut xoang, dan dén LQTS."”
Dot bién T1620M & gan vi tri dot bién méi dugc
phat hién cho thay s thiéu hut dién sinh ly dan
dén rung tam that, gay héi chirng Brugada.'
Dot bién R1623Q dan dén viéc kéo dai thoi
gian m& kénh Na+, gy bénh LQTS hoac tham
chi c6 thé v& kénh Na+."® Tir d6, ching ta cé
thé nhan thay cac dot bién diém trén exon 27
cta protein SCN5A c6 thé dan dén nhiéu bénh
tim mach nguy hiém khac nhau.

Trong nghién ctru nay, théng qua cac biéu
hién 1am sang, chung t6i nhan thay dbi twong
nghién ctu mac bénh LQTS dién hinh, c6 gia tri
QTc la 500 ms. Gia tri QTc & ngudi binh thuwdng
ndm trong khoang tr 350 — 440 ms." Nguéng
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QTc lon hon 450 ms dwoc xem la kéo dai &
nam va lon hon 470 ms dwoc xem la kéo dai
& niv.2 Vi vay, gia tri QTc I&n hon 500 ms dwoc
xem la rat bat thwong & cd nam gidi va niv
gi®i."2 Gia tri QTc tdng manh theo tudi, dac biét
la & nam gidi, lam cho sy khac biét vé gia tri
QTc gitra nam gidi va nir gidi gidm tir tudi 50.5

C6 thé thay bénh ly LQTS rat khé dwoc chan
doan néu chi dwa vao dau hiéu 1am sang do sy
trung l&p gitra kién gen va kiéu hinh. Nguy hiém
hon, bénh nhan LQTS cé nguy co dét tkv, dac
biét Ia khi van déng qua strc. Ngoai ra, mirc
dd biéu hién rd nét ctia cac dau hiéu Iam sang
con phu thudc vao yéu té tudi tac va tién st
gia dinh. Mat khac, voi viéc chan doan bénh
bang xét nghiém di truyén, cu thé 1a giai trinh tw
gen c6 thé phat hién sém 50% trwéng hop mac
bénh. Vi vay, viéc chan doan bénh két hop ca
két qua 1am sang va giai trinh tw gen ngay cang
tré nén can thiét dé dwa ra két luan chinh xac
cho bénh nhan, gitp viéc diéu tri dwoc tot hon.

V. KET LUAN

Trong dé tai nay, chang téi da &ng dung k¥
thuat gidi trinh tw toan boé vung ma hoa WES
va phat hién dwoc dot bién moi c.G4814A/p.
R1605Q trén gen SCN5A, la nguyén nhan gay
ra hdi chirng LQTS & dbi twong nghién ciu. T
do, chadng ta nhan thay vai tro rat quan trong
clia gen SCN5A dbi voi viéc diéu hoa hoat
dong kénh natri tim va cac ciu néi bam. Viéc
gidi trinh ty va sang loc phan t&r & ngwoi binh
thwdng hodc bénh nhan tim mach la rat quan
trong, giup cho viéc xac dinh sém qua trinh
phat trién loan nhip tim va tdm soat bénh tim
mach dwoc triét dé hon.

L&i cam on
Nghién cu nay dwoc tai trg b&i Quy
phat trién khoa hoc va cong nghé Québc gia

(NAFOSTED) trong d& tai ma sb 106 - YS.01
- 2016.39.

L&i cam két

Ban thao cé sw ddng thuan clia cac thanh
vién trong nhém tac gid vé ndi dung khoa hoc.
Cac tac gid khong co6 sw xung dét loi ich lién
quan dén nghién ctu.

Trong viéc hoan thién ban thao:

- Céc tac gid Nguyén Minh Hiép, Bui Chi
Bao va Nguyén Thj Huynh Nga tién hanh thi
nghiém, chiu trach nhiém vé& noi dung va két
qua nghién ctru.

- Céc tac gia con lai bao gdm: Nguyén
Vuwong Théao Vy, Ngdé Ha Phuong, Pham H6
Thuat Khoa, Vi Bao Québc, Lé Thi Thu Thay,
TrAn Thi Thanh Nga, Néng Thi Minh Hién,
Lwong Thi Thu Nga, Bui Minh Hoang va Lé
Minh Trong: hé tro kiém ching két qua va tim
tai liéu.

- Tac gia Nguyén Thi Huynh Nga hoan thién
va glri ban thao, chiu trach nhiém lién lac.
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Summary
IDENTIFICATION OF A NEW MUTATION IN SCN5A GENE
CAUSING LONG QT SYNDROME FOR A VIETNAMESE INFANT

Long QT syndrome (LQTS) is a disorder of ventricular myocardial repolarization with prolonged
interval between Q wave and T wave. The etiology of the disease is multifarious; the enormous
phenotypic overlapping among the LQTS types makes it difficult to provide an accurate diagnosis
based exclusively on clinical expressions. In this study, we established a next generation sequencing
(NGS) assay to examine a set of 17 known LQTS genes in a Vietnamese infant. Whole exome
sequencing (WES) identified a new heterozygous missense mutation on exon 27 of SCN5A (sodium
voltage-gated channel protein type 5 subunit alpha) gene. The ¢.G4814A/p.R1605Q mutation was
found to locate at the transmembrane region of the C-terminal tail of SCN5A protein. This mutation
causes serious alterations to SCN5A protein structure, leading to LQTS. Therefore, genetic studies of
LQTS are essential to provide molecular diagnosis and better clinical management for LQTS patients.

Keywords: LQTS, SCN5A, mutation, NGS, WES
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