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Viéc chén doan chinh xéc cén nguyén la can thiét dé cai thién tién lirong cho bénh nhan bénh ndo déng kinh

va cham phét trién. Gidi trinh tw toan bé exome la mét phurong phép cta gidi trinh tw gen thé hé méi nham cung

cép théng tin vé viing ma héa protein gitp tim ra nguyén nhén gay ra bénh. Khao sét nay st dung phuong phap

gidi trinh tw toan b6 exome cho mét bénh nhéan ni nguoi Viét Nam bj nghi ngo méc bénh nédo déng kinh va cham

phét trién tai Bénh vién Nhi Béng 2. Qua sang loc diF liéu, mot dét bién sai nghia trén vi tri bdo tén ctia gen KCNT1

14 p.Ala934Thr duoc phat hién. D6t bién nay duoc phan loaila gay bénh va géy ra sw bién déi céu tric protein énh

huéng dén hoat dong kénh Kali, Ia nguyén nhan gay ra bénh ndo déng kinh va chém phéattrién. Pay la théng tin méivé

coché gay bénh ciia dét bién gen KCNT1, cung cép co'sé cho kétluén va duwra ra cac liéu phap diéu tri bénh phu hop.

T khoa: Dong kinh, dét bién, exome, KCNT1, ndo dong kinh va cham phat trién.

I. DAT VAN DE

Pong kinh [a mét tinh trang rdi loan chirc
néng cta hé than kinh, do sy phéng dién bat
thwdng, qua mirc va dong bd clia moét nhém
té bao than kinh, dan dén cac con dong kinh
khéong chu y." Bénh ndo dong kinh va cham
phat trién (Developmental and epileptic
encephalopathy - DEE) dac trwng b&i cac con
déng kinh va sy cham phat trién hoac thoai Iui
phét trién tam than van déng.2 Bién di di truyén
la mot c&n nguyén phd bién gay DEE, d&c biét
la nhém DEE khéi phat sém.2 Mot sb hoi chirng
doéng kinh hiém gap nhw dong kinh & tré so sinh
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v&i cac con co giat cuc bd di chuyén thuong
do ddt bién & cac gen lién quan kénh ion nhw
KCNT1, SCN2A, SCN1A. Hién nay, viéc chan
doan DEE chi yéu dwa trén triéu chirng 1am
sang va két qua xét nghiém can lam sang nhw
dién nao dd va hinh anh hoc.® Tuy nhién, DEE
c6 co ché bénh ly phirc tap va thuong khang
thudc nén can dwoc chan doan chinh xac cén
nguyén va cai thién tién lwong cho bénh nhan.?
Ngoai ra, DEE di truyén da gen v&i hang trdm
gen c6 thé lién quan dén bénh. Piéu nay lam
cho viéc xac dinh gen gay bénh tré& nén phirc
tap va phan tich gen téng thé déi véi bénh nhan
DEE tr& nén can thiét hon.

Giai trinh tw gen thé hé méi (Next generation
sequencing - NGS) la mét phwong phap gidi
trinh tw DNA vé&i thdéng lwong cao, cho phép
gidi trinh tw nhiéu doan DNA trong mét lan
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phan &ng.* NGS bao gdm ky thuat gidi trinh
tw toan b6 vung ma hoa exome (Whole exome
sequencing - WES) va toan b bd gen (Whole
genome sequencing). Exome la tap hop cac
exon bd gen, & ngudi exome chiém khoang
2% bo gen. Nguoi ta wéc tinh rdng 85% dot
bién gay bénh nam cac exon cla bd gen.*5
Bén canh dé, trén cac co s& di¥ lieu (OMIM,
HGMD, EpilepsyGene) va cac cong bd, khoang
977 gen c6 nguy co dan dén bénh déng kinh
khi xuét hién dét bién. Do d6, WES la phwong
phap hiéu qua gidp t6i wu vé mat chi phi va do
chinh xac trong viéc hé tro chan doan cac bénh
di truyén hiém gap néi chung va bénh DEE ndi
riéng.b

Trong khédo sat nay, ching téi t'ng dung giai
trinh tw WES cung v&i chan doan 1am sang trén
mot bénh nhan Viét Nam bi nghi nge» méc bénh
DEE nham phat hién dét bién méi lien quan
dén bénh va tim hidu nhirng thay déi trong dac
diém phan t& ctia protein mang dét bién.
Il. DOI TVQONG VA PHUONG PHAP
1. Déi twong

Mot bénh nhan nguoi Viet Nam duwoc 1ap hd
so hoi chirng, di truyén va quan ly lam sang tai
Bénh vién Nhi déng 2. Cac dau hiéu lam sang
bwéc dau cho thdy bénh nhan duwoc chan doan
mac bénh DEE theo phan loai déng kinh cla
ILAE (International League Against Epilepsy).”
2. Phwong phap

Tdch chiét va tinh sach DNA

2ml mau dwoc thu nhan tir tinh mach cla
bénh nhan va lwu trlr & ta -80°C trwdc khi tach
chiét. M&du mau dwoc dem di tach chiét va tinh
sach béng bd kit PureLink™ Genomic DNA
tai phong thi nghiém Sinh hoc phan t&, Bénh
Vién Nhi Béng Thanh Phé. Sau khi tach chiét,
mau DNA dwoc gidi trinh tw WES trén hé théng
lllumina Novaseq 6000 tai cong ty Macrogen.

Chuan bj thw vién va giai trinh tw

Phan doan DNA kich thuwdc 100 - 900bp
dwoc cat tr gDNA, ndi véi adaptor va cac cap
DNA thu vién, va duwoc khuéch dai bdng PCR
trwdc khi dwoc gidi trinh tw trén may HiSeq
4000. Thw vién cho gidi trinh ty dwgc xay dwng
dwa trén nguyén tdc sé mau do cho nhém 977
gen muc tiéu lién quan dén bénh dong kinh.

Sap xép va phan tich di liéu

Cac doan doc chat lwong thap dwoc loai bd
trwdc khi sdp xép va so sanh di liéu trinh tw v&i
ngan hang gen nguwdi bang phan mém BWA.
Sau d6, di liéu dwoc phan tich bing GATK va
SAMtools dé tim tat ca cac thay déi allele co6 tan
sb théng ké cao, bao gdbm SNPs, doan chén,
doan mét ngan va CNVs.

Chu giai va sang loc bién thé

Bién thé dwoc chu gidi bang cac phdn mém
ANOVAR va VEP. Bién thé sau d6 duoc dbi
chiéu v&i bang bién thé gay bénh trén Human
Gene Mutation Database. Chung téi loc gilr lai
céac bién thé hiém thudc exon va ving splite site
c6 tan sb allele 1&n < 0,05 trong cac co s& dir
lieu.

Phén loai bién thé

Bién thé dwoc phan loai theo tiéu chuén
cla American College of Medical Genetics
and Genomics (ACMG). Tan sbé allele dwoc
dbi chiéu voi Exome Aggregation Consortium
(EXAC). Viéc két luan kha nang gay bénh cla
bién thé dwoc két hop bdi két qua tir cac cong
cu dw doan chirc nang bao gdbm BayesDel
addAF, MetaRNN, FATHMM-MKL, LRT va
PrimateAl.
3. bao dirc nghién ciru

D@ liéu bénh an dwoc str dung cho nghién
ctu véi sy dong y cla gia dinh bénh nhan va
dwoc bao mat tuyét déi. Cac dir lieu dwoc cung
cép b&i Bénh vién chi dwoc st dung cho muc
dich nghién ctru di truyén vé bénh va khéng
duwoc st dung cho diéu tri bénh. Nghién ctru da
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dwoc Hoi déng Pao dirc trong nghién clru cla
Bénh vién Nhi Bong 2 phé duyét, s 49/GCN-
BVND2 ngay 16 thang 3 nam 2022.

lll. KET QUA

1. Dac diém lam sang cua déi twong nghién
ctru

Khdo sat dwoc thwec hién trén mot bénh
nhan n&r 3 thang tudi la con dau. Trong thai
ky, me kham thai di nhwng khoéng phat hién
bat thwdng. Bénh nhan dwoc sinh thwdng, du
thang vao luc 39 tuan tudi thai, véi can nang
lic sanh thap hon can nang trung binh (2400g
SO V@i can nang trung binh cla tré so sinh du
thang la 3000g). Me chuyén da an toan, khéng
c6 tai bién trong va sau sanh. Tré khong cé tién
st gia dinh cla bat ky bénh than kinh hoac
chuyén hoa. Tré c6 con dong kinh 1an dau lic
3 thang tudi. Cac con xay ra chu yéu trong khi
ngu, doi khi co giat xay ra trong khi thrc. Tré
¢6 hai loai con dong kinh la con co giat cuc bd
& vung mét va miéng (khéng kém theo sbt) va
con co clrng co giat toan thé. Tuy thoi gian méi

TAP CHi NGHIEN CU’U Y HOC

con ngén (chi khodng vai gidy) nhwng tré cé t
10 dén 20 con déng kinh/ngay. Kha nang van
doéng ctia bénh nhan bat dau cham dan tw luc 4
thang tudi. Vao luc 4 thang tudi, bénh nhan co6
thém kiéu con ma&i la con cuc bd & nira ngudi
trai. Cac xét nghiém can lam sang bao gébm
hinh anh hoc so nido va xét nghiém sang loc
chuyén héa bam sinh déu binh thuwdng. Bénh
nhan dwoc chan doan dong kinh khang thubc.
Sau d6, bénh nhan dwoc dung ché dé an keto
va c6 gidm dwoc khodng mét ntra sb con dong
kinh so v&i ban dau, tuy nhién khong hét hoan
toan con.
2. Két qua danh gia bién thé

Phuong phap NGS lllumina dwgc ap dung
v&i dung lwvong 6,85 Gbp va depth coverage
138x. Két qua gidi trinh tw WES thu dwoc
96.740 bién thé, dwoc loc dé chi gity lai cac dot
bién trén 977 gen lién quan dén bénh dong kinh
va loai bd dot bién “synonymous”. Két qua cho
thay dét bién diém trén gen KCNT1 duwoc phat
hién.

Bang 1. Bang phan loai dot bién theo tiéu chuan ACMG

Detected variant Coding impact

ACMG classification

In silico prediction

NM_020822:exon24:
c.G2800A:p.A934T SNV

BayesDel addAF (0.316)
MetaRNN (0.7527)
FATHMM-MKL (0.9956)
LRT (P)
PrimateAl (0.8176)

Nonsynonymous Pathogenic (PS3, PP5,
PM1, PM5, PP3, PM2)

Bién thé duoc phét hién (Detected variant) va loai dot bién (coding impact). Dot bién khéng déng
nghia (nonsynonymous SNV). Phén loai dot bién theo ACMG (ACMG classification) bao gém céc
cép d6 nguy hiém: Pathogenic very strong (PS3), Pathogenic strong (PP5), Pathogenic moderate
(PM1, PM5, PP3), va Pathogenic supporting (PM2). Céng cu dw doan kha nédng gay bénh cta dot
bién (In silico prediction) bao gém: PrimateAl, BayesDel addAF, MetaRNN, FATHMM-MKL, va LRT
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Hinh 1. So 6 cau tric cua protein KCNT1 trén mang té bao

Protein KCNT1 bao gém sau phén doan
xuyén mang ky nwéc (S1 - S6) véi vong 16 réng
gitka S5 va S6. N6 c6 mét viing dau cudi carboxy
néi bao Ién chira cac mién RCK song song va
mién lién két NAD+. Dot bién p.Ala934Thr trong
nghién ctru nay dwoc chua thich ngdi sao mau
dé. Céc diém néng dot bién duoc nhiéu y vén

céng bé truée day cé vi tri gan véi p.Ala934Thr
duoc chd thich chdm mau den. Tét cé dot bién
trén déu lién quan dén kiéu hinh clia DEE va
la dot bién sai nghia. Hinh dnh duoc vé bang
phdn mém BioRender véi céc dir liéu duoc
tham khédo tir UniProt va National Center for
Biotechnology Information (NCBI).

p.Ala915Thr

RCK N-terminal D2

NGOAI BAD

NOI BAO

Hinh 2. Sy phan bé vung chirc nang protein KCNT1 va cau tric md hinh cua kénh Kali

(A) Sw phan bbé cua cdc doét bién
p.Ala934Thr trén KCNT1. KCNT1 bao gém
1235 amino acid, dwgc mé héa béi gen KCNTT.

Protein KCNT1 gém 1 vung chirc ndng (RCK)
va 4 ving réi loan (D1 - D4). RCK c6 chirc ndng
diéu chinh hoat déng cua céc kénh va chét van
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chuyén K*. Hinh vé mé ta vj tri cia dét bién
p.Ala934Thr trén protein KCNT1 dwoc phat
hién & bénh nhan Viét Nam. (B) Sw bién déi vé
cau tric khéng gian 3D cua cta kénh kali khi
dot bién p.Ala934Thr xuat hién. Cac kénh kali
duoc tao thanh tte mét sé thanh phén protein -
tiéu don vi. Mi kénh chira bén tiéu don vij alpha
tao thanh 16, noi ma céc ion kali di chuyén. Bén
tiéu don vi alpha ttr gen KCNT1 tao thanh mét
kénh. Alanine thudéc nhém amino acid ¢6 gbc
R khéng phén cuc ki nwérce, la amino acid don
gidn nhét sau glycine. Chubi bén methyl cia
alanine khéng phan (ng va hiém khi tham gia

A

American chameleon

Gallus gallus

Anas platyrhynchos platyrhynchos
Homo sapiens

Rattus norvegicus

Mus musculus

TAP CHi NGHIEN CU’U Y HOC

trure tiép vao chirc ndng cla protein. Bén canh
do, threonine thuéc nhom cac amino acid co
gbc R phén cuc, khong tich dién. Chung khé
phé bién trong céac trung tdm chirc ndng cla
protein. Nhém hydroxyl phan tmg tét, c6 thé tao
lién két hydro véi nhiéu chat nén phén cuc. DOt
bién p.Ala934Thr gay thay déi ban chét cau truc
va chtrc ndng cua gilra cac nhém amino acid tcr
do6 gay dnh hudng dén churc ndng vén chuyén
cla kali. Cac vung chtrc nang twong teng & Hinh
A va Hinh B dwoc chu thich cang mau. Hinh
anh duoc vé bdng phdn mém PyMOL va IBS
2.0 voi cac di¥ ligu duwgc tham khao tir NCBI.

!

RLFPSLSIITELTHPSNMRFMQFRNUKDSYSLALSKLEKKERENGS
RLFPSLSIITELTHPSNMRFMQFRMAKDSYSLALSKLEKKERENGS
RLFPSLSIITELTHPSNMRFMQFRMAKDSYSLALSKLEKKERENGS
RLFPSLSITTELTHPSNMRFMQFRMAIKDSYSLALSKLEKRERENGS
RLFPSLSITTELTHPSNMRFMQFRMAKDSYSLALSKLEKQERENGS
RLFPSLSITTELTHPSNMRFMQFRNAIKDSYSLALSKLEKQERENGS

Rattusnorvegicus

Musmusculus
0003

| [ Gallusgallus
L Anasplatyrhynchosplatyrhynchos

Hinh 3. Diém bao ton va cay phat sinh
(A) Sw bao ton tw nhién ctia amino acid Alanine (A) & vi tri 934 ctua protein KCNT1. Mot phan
clia céc trinh tw polypeptide khac nhau cho thdy Alanine & vi tri 934 trén protein KCNT1 & ngudi
duoc gilk nguyén khi déi chiéu véi trinh tw tuong (g cta mot sé loai déng vét khéc bao gébm than
Ian Carolina, ga, vit c6 xanh, chudt cong va chudt nhat. (B) Cay phat sinh loai ctia ctia mét sé loai
déng vat. Su béo tbn cao van xuét hién trong trinh tw gitka céc nhém déng vat cé ho hang xa (Péng
Vat c6 vu, bo séat va déng vét cé canh). Thong tin duoc tham khdo UniProt va trich xuét bdng phéan
mém UGENE.

IV. BAN LUAN

Khao sat tién hanh trén mét bénh nhan niv
v&i con dong kinh khéi phat tir 3 thang tudi co
sy cham phat trién luc 4 thang tudi. Cac dau
hiéu Iam sang bwéc dau cho thdy bénh nhan
c6 thé mac bénh DEE theo phan loai dong
kinh cta ILAE.” Tuy nhién, cac xét nghiém can
lam sang bao gdm hinh anh hoc so ndo va xét
nghiém sang loc chuyén héa bam sinh déu binh

thuwdng. Vi vay, loai trir cac can nguyén do tdn
thwong cAu trdc nao bo va réi loan chuyén hoa.
Bén canh d6, bénh nhan duwoc chan doan dong
kinh khang thubc va dap (ng tbt véi ché do an
keto nhwng chi gidam dwoc khodng mét niva sé
con déng kinh so v&i ban dau. Do d6, can xem
xét can nguyén bénh dwdi géc do di truyén.
Két qua WES phat hién dot bién c.2800G>A,
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p.(Ala934Thr) trén exon 24 cla KCNT1, dwoc
xép loai 1a d6t bién gay bénh theo ACMG (Bang
1). K, 1.1 1a mot kénh K* méa hoa béi bdn gen
KCNT1, vé&i cAu tric gdm sau vong xoan alpha
xuyén mang (S1-S6) va mét vong lap gilra
mién S5 va S6 tao thanh kénh chon loc (Hinh
1).8 KCNT1 ¢6 2 mién chirc ndng quy dinh
vé do dan dién cta K* (RCK), trong d6 mién
C-terminal chira mién rang buéc NAD* co lién
quan dén hoat déng cta kénh.8 Vung C-terminal
nay twong tac voi cac protein va phan tir khac,
diéu chinh viéc déng va mé kénh K*.° Dot bién
p.Ala934Thr ndm gan mién NAD*, gay thay ddi
gbc R tir khdng phan cwe thanh phan cuc va ti
acid amin don gidn thanh phtrc tap. Sw thay déi
ban chéat acid amin tai ving cé chirc ndng rang
budc va lién két bdn KCNT1 sé gay anh huéng
dén sy hinh thanh cdu trdc kénh Kali va hoat
dong cuia kénh, gay tac dong tiéu cwc dén chirc
nang cua té bao than kinh (Hinh 2).

KCNT1 chiu trach nhiém cho qua trinh
siéu phan cwc cham sau khi kich hoat dién
thé."° Hau hét cac dot bién tréen KCNT1 gay
bénh dwoc mo ta déu |a cac dot bién sai nghia
(Missense) (Hinh 1)." Didu nay cho thay ring
sw xao tron chirc nang protein KCNT1, thay vi
sy méat chirc ndng cla no, la co ché bénh ly
co ban." Trong mét nghién clru tredc day, dot
bién p.Ala934Thr trén KCNT1 dwoc xac dinh |a
mot dot bién missense cé tiém nang gay nguy
hiém trong cac trwong hop bénh 1y lién quan
dén dong kinh khang thuéc.'2 Do d6, dét bién
trong nghién clru nay cé thé dan dén cac hau
qua nguy hiém cho strc khde.

DEE dac trwng bdi cac con dong kinh va
s cham phat trién hoac thoai IUi phat trién tam
than van dong.2 Barcia va cong sw (2019) da
b&o céo vé ba trwdng hop bénh nhan nguoi
Phap méc chirng dong kinh & tré so sinh véi
cac con co giat cuc bd di chuyén. Bénh nhan
th& nhat, niv, bat dau cé con co giat & hai thang

tudi va mang dot bién p.Met896lle. Bénh nhan
thtr hai, nam, c6 triéu chirng co giat co cirng
kh&i phat & hai tuan tudi va bénh nhan the ba,
ni, cé con co clrng co giat khéi phat & 2,5
thang, ca hai déu mang dot bién p.Ala934Thr.
Ca 3 bénh nhan trén déu khong co bat thudng
trong két qua MRI." Bonardi va cong sw (2021)
cung cap mét cai nhin tbng quan vé phd kiéu
hinh va kiéu gen clta cac réi loan déng kinh
lién quan dén dot bién KCNT1, bao gdm 66
trwdng hop. Trong s6 d6, ddt bién p.Arg928Cys
chiém 2 truéng hop, mot 1a nam, méac dong
kinh tdng dong lién quan dén gidc ngl & tudi
14 va mot la nr, mac chirng dong kinh thuy thai
dwong & tudi 48." Dot bién p.Ala934Thr trén
KCNT1 trong nghién cru nay gay ra mét dang
DEE nghiém trong. Sw khac biét vé kiéu hinh
trong cung mét vj tri dot bién trén KCNT1 gitra
nghién clru nay va cac nghién ctru trwée day
c6 y nghia I&n dbi véi viéc tw van di truyén cta
gia dinh mang dot bién KCNT1 néi riéng va tré
em DEE & Viét Nam néi chung. Bén canh dé,
nghién clru clia Barcia va cong sw (2012) cling
da xac dinh tac dong ctia dot bién p.Ala934Thr
trén KCNT1 dén hanh vi ly sinh cla cac kénh
ion."s Ké&t qua cho thay dot bién p.Ala934Thr
dan dén kich hoat cAu truc cia kénh ion, md
phéng tac dong cla qua trinh phosphoryl héa
mién dau C bdi protein kinase C.'" Do dé, dot
bién p.Ala934Thr trong nghién ctru nay c6 thé
gay anh huwéng dén con dwdng truyén tin hiéu
phat trién trong té bao than kinh cGa bénh nhan.

Trwdng hop trong khdo sat nay cung véi
nhirng nghién ctru trwdc dé van chwa thé giai
thich mot cach ré rang vé co ché gay bénh DEE
clia cac dot bién trén KCNT1 do sw khéng déng
nhét trong cac yéu td tac dong I1&én kiéu hinh
bénh trong tirng tredng hop da dwoc bao cao.
Tuy nhién, nhirng phat hién nay sé m& rong
thém nhirng hiéu biét vé cac co ché clia DEE
va co thé hwdng dén cac phwong phap didu tri
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chinh xac nhdm giai quyét cac bénh ly nghiém
trong va réi loan co giat khang tri di kem.

V. KET LUAN

Két qud khdo sat cho thdy dot bién
p.Ala934Thr trén gen KCNT1 la nguyén nhan
gay bénh DEE trong trwdng hop nay. Bénh
DEE |a moét bénh di truyén gen tréi va thuwong
kh&i phat & do tudi rdt nhd, gay ra nhiéu triéu
chirng nguy hiém nhw con déng kinh ndng va
suy gidm chirc nang nao. Do do, viéc gidi trinh
tw va sang loc phan tt I rat quan trong dé chan
doan can nguyén va diéu tri bénh DEE mot
cach chinh xac va kip thoi. Nhw vay, dbi véi cac
trwdng hop bénh DEE ma khong c6 béat thuwong
trong xét nghiém sinh héa va hinh anh, viéc st
dung k¥ thuat WES duoc dé xuat dé danh gia
can nguyén di truyén cla bénh.

L&i cam on

Nghién clru nay dwoc tai tro b&i Quy
Phat trién khoa hoc va coéng nghé Québc
gia (NAFOSTED) trong dé tai ma sb
1ZVSZ3.203431.

TAI LIEU THAM KHAO

1. Anwar H, Khan QU, Nadeem N, et al.
Epileptic seizures. Discoveries. 2020;8(2):e110.

2.Raga S, Specchio N, Rheims S,
Wilmshurst JM. Developmental and epileptic
encephalopathies: recognition and approaches
to care. Epileptic Disorders. 2021;23(1):40-52.
doi:https://doi.org/10.1684/epd.2021.1244

3. Yang H, Yang X, Cai F, et al. Analysis of
clinical phenotypic and genotypic spectra in 36
children patients with Epilepsy of Infancy with
Migrating Focal Seizures. Scientific Reports.
2022;12(1):1-10.

4. Choi M, Scholl Ul, Ji W, et al. Genetic
diagnosis by whole exome capture and
massively parallel DNA
Proceedings of the National Academy of

sequencing.

TAP CHi NGHIEN CU’U Y HOC

Sciences. 2009;106(45):19096-19101. doi:10.1
073/pnas.0910672106

5. Ng SB, Turner EH, Robertson PD, et
al. Targeted capture and massively parallel
sequencing of 12 human exomes. Nature.
2009;461(7261):272-276. doi:10.1038/nature0
8250

6. Dillon OJ, Lunke S, Stark Z, et al.
Exome sequencing has higher diagnostic
yield compared to simulated disease-specific
panels in children with suspected monogenic
disorders. European Journal of Human
Genetics. 2018;26(5):644-651. doi:10.1038/
s$41431-018-0099-1

7. Scheffer |IE, Berkovic S, Capovilla G, et
al. ILAE classification of the epilepsies: Position
paper of the ILAE Commission for Classification
and Terminology. Epilepsia. 2017;58(4):512-
521.

8. Cole BA, Clapcote SJ, Muench SP, et
al. Targeting KNa1.1 channels in KCNT1-
associated epilepsy. Trends in Pharmacological
Sciences. 2021;42(8):700-713. doi:https://doi.
org/10.1016/j.tips.2021.05.003

9. Wilson CS, Mongin AA. The signaling role
for chloride in the bidirectional communication
between neurons and astrocytes. Neuroscience
Letters. 2019;689:33-44. doi:https://doi.org/10.
1016/j.neulet.2018.01.012

10. Amy M, Umesh N, Sony M, et al.
Clinical and molecular characterization of
KCNT1-related severe early-onset epilepsy.
Neurology. 2018;90(1):e55. doi:10.1212/WNL.
0000000000004762

11. Numis AL, Nair U, Datta AN, et al. Lack
of response to quinidine in KCNT1-related
neonatal epilepsy. Epilepsia. 2018;59(10):1889-
1898. doi:https://doi.org/10.1111/epi. 14551

12. Quraishi IH, Stern S, Mangan KP, et
al. An epilepsy-associated KCNT1 mutation
enhances excitability of human iPSC-derived
neurons by increasing slack KNa currents.

TCNCYH 168 (7) - 2023



TAP CHi NGHIEN CPU Y HOC

Journal of Neuroscience. 2019;39(37):7438-
7449,

13. Giulia B, Nicole C, Mathieu K, et
al. Epilepsy with migrating focal seizures.
Neurology Genetics. 2019;5(6):€363.
doi:10.1212/NXG.0000000000000363

14. Bonardi CM, Heyne HO, Fiannacca M,
et al. KCNT1-related epilepsies and epileptic

encephalopathies: phenotypic and mutational
spectrum.  Brain. 2021;144(12):3635-3650.
doi:10.1093/brain/awab219

15. Barcia G, Fleming MR, Deligniere
A, et al. De novo gain-of-function KCNT1
channel mutations cause malignant migrating
partial seizures of infancy. Nature Genetics.
2012;44(11):1255-1259. doi:10.1038/ng.2441

Summary
A MUTATION IN KCNT1 GENE CAUSING DEVELOPMENTAL
AND EPILEPTIC ENCEPHALOPATHY
IN A VIETNAMESE PEDIATRIC PATIENT

Combining clinical diagnosis with genetic analysis is considered necessary to reach accurate
conclusions and select appropriate treatments for developmental and epileptic encephalopathy.
Whole exome sequencing is a method of next-generation sequencing that provides information
about protein-coding regions to identify disease-causing mutations. This study utilized whole exome
sequencing for a Viethamese female pediatric patient suspected of having developmental and epileptic
encephalopathy at Children's Hospital 2. Through data screening, we identified a missense mutation
in the conserved position of the KCNT1 gene, p.Ala934Thr. This mutation is classified as pathogenic
and causes structural changes in the protein, affecting potassium channel activity and causing
developmental and epileptic encephalopathy. Thisis anew insightinto the disease-causing mechanism
of the KCNT1 gene mutation, providing a basis for accurate diagnosis and appropriate treatment.
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