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Téng quan: Hoi ching Rett la mot bénh ly réi loan chiic ndng ndo bé tuy hiém gdp nhung &nh
hudng rat nghiém trong 1én sy phat trién binh thudng cla tré; bénh chi yéu gap & nl vai ty 1&
1 trén 10,000 - 15,000 tré em gdi. Nguyén nhan gay bénh chi yéu do cac bién thé de novo trén
gen MECP2. Trén 80% bénh nhan mac hoi ching Rett mang dot bién diém trén gen nay. Nghién
clu méi tuong quan ki€u gen-kiéu hinh trong hoéi chiing Rett mang lai co héi diéu tri cho bénh
nhi. O Viét Nam, viéc chdn doan chii yéu dua trén cac tiéu chuén lam sang, chua chi trong dén xét
nghiém gen. Vi vdy, xdy dung mét quy trinh xét nghiém ra soat dét bién diém gen MECP2 cung
cdp bang chiing cho chan doan lam sang la can thiét, dac biét ho trg chan doéan trong giai doan
sém cla bénh nhi.

Péi tugng va phuong phap: Chuan hod quy trinh xét nghiém gen MECP2 trén mau déi ching
bao gém t&i uu hod phan tng PCR va gidi trinh tu Sanger. Doc bién thé bang phan mém CLC
workbench. Phan tich cac bién thé dugc tim thdy; danh gid kha nang gay bénh ctia bién thé bang
tieu chuan ACMG. Quy trinh hoan thién dugc (ng dung 1én 4 mad bénh nhi mac hoi chung Rett
diéu trj tai bénh vién Nhi dong Il tlr 01/2019 dén 12/2019.

Két qua: Chung toi da thiét ké moi va khuéch dai thanh cong ca 4 exon cling céc vung lan can
dau exon-intron clia gen MECP2, dac biét exon 1 la viing gen giau GC (trén 65%). Két qua giai trinh
tu cho tin hiéu t&t. Tim thdy hai bién thé gay bénh (p.R294X, p.K29X), trong d6 c6 1 bién thé mdi
chua ting dugc cong bo.

Két ludn: Quy trinh gidi trinh gen MECP2 bang ky thuat PCR-giai trinh tu Sanger dugc téi uu hod

thanh cong; dong thai bd sung 1 dot bién mdi vao co s& dir liéu bién thé gen MECP2.
Tu khoa: Hoi chiing Rett, gen MECP2, gidi trinh tu Sanger

GIGI THIEU

Hoi chiing Rett (RTT, OMIM # 312750) la m¢t bénh
ly & ndo gay ra cdc r6i loan vé phat trién thé chit va
than kinh nghiém trong dugc miéu ta lan dau vao nam
1966 bai bac si Rett!. Bénh nhan dugc sinh ra trong
thai ky khoe manbh, tién can gia dinh binh thuong, tré
phat trién binh thudng sau sinh. Sau d6, khoang 6-18
thang tudi tré di tré bat dau xuét hién cic triéu ching
chém phat trién, han ché giao tiép bang ctt chi va ngdn
ngi, ddc biét bang mat, giam kha néang tri tué va c6
biéu hién ty ky. Ngdn ngit cta tré bi mit mét phan
hodc toan bd. Tré mac hoi chiing Rett gidm kha néing
van dong, mét dan kha ning st dung ban tay c6 chu
dich, c6 nhiing ctt dong tu dong nhu xodn vin ban tay
va cc ngén tay. O giai doan muodn sau 3 tudi, cic réi
loan van dong, loan truong luc co tién trién ning hon
gay bat thuong dang di va cong veo cot song, giam
stic co va tu thé bat thudng. Cac bénh nhan thiéu di
mot hodc mot s6 dic diém 1am sang chinh ctia hoi
chiing Rett dién hinh>* dugc goi 1a mic hdi ching

Rett khong dién hinh?. Ngoai ra, tré con cé cac bidu
hién bénh khéc nhu co giat, khoi phat dong kinh sau
3 tudi, d4u nho, tang truéng cham, bat thusong kiéu
thd, r6i loan nhip mach, khé nuét, réi loan gidc ngt
va hanh vi,...%. Viéc chdn doan lam sang hoi ching
Rett thudng roi vao giai doan mudn va dé nhim véi
céc 16i loan phé ty ky hay cham phét trién*.

Hoi chiing Rett cht yéu anh hudng dén nii gidi. Theo
thdng ké, ti 1 mdc bénh la 1:10,000 dén 1:15,000
khong phan biét chiing tdc, sac tdc, vi tri dia ly. Hiém
ca bénh Rett dugc ghi nhin ¢ nam gidi, do nhiing tén
hai qua 16n gay ra boi nhiing bat thudng cua yéu t6 di
truyén trudc khi tré chao doi hodc chét rit non>”.
Cho dén nay, nguyén nhan di truyén gay ra Hoi chling
Rett ¢4 lién quan nhét va dugc cc nha di truyén hoc
dac biét quan tdm nghién ctu la cac bién thé de novo
trén gen Methyl-CpG-binding Protein 2 hay goi tit 1a
MECP2%7. Bién thé & gen nay 1a nguyén nhan gay
hoi chiing Rett véi ti 1¢ rat cao khoang trén 92% trong
hoi chiing Rett dién hinh va 50-70% & hoi chiing Rett

Trich dan bai bdo nay: Van L TK, Duong LD T,Hang D T T, Kiéu H T T, Hi€uN L T, Dung BTT, Vi N T, Diing
N Q, Hién H T D. Xay dung quy trinh phat hién dét bién diém trén gen MECP2 & bénh nhi Viét Nam
méc héi chitng Rett . Sci. Tech. Dev. J. - Health Sci.; 1(1):27-34.
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khong dién hinh®°. Mot s bénh nhan Rett khong
tim thdy bién thé trén gen MECP2 c6 bién thé rai
rdc trén cdc gen khdc nhu CDKL5, FOXG1'™!!. C4c
nghién cttu trén thé gisi van dang ti€p tuc giai thich va
lam r6 céc bét thudng gen gay ra hoi ching Rett. Xét
nghiém MECP2 dugc xem nhu mot tiéu chudn cén
lam sang tin cdy ho trg trong chén dodn hoi ching
Rett trén thé giGi.

MECP2 1a mét protein c6 vai trd quan trong trong tat
ca cac té bao clia ngudi, nhat la cic t€ bao than kinh.
Su thi€u hut hay du thita cia MECP2 déu dan dén cac
r6i loan bénh ly. Thiéu hut MECP2 dugc ghi nhén
trong cc hoi chiing Rett, hoi chiing Angleman, tu ky,
thiéu ning, bénh ndo so sinh, hdi chiing Down, hoi
chiing Prader Willi, r&i loan ting dong giam chu y*.
... Su nhén 1én ctia gen MECP2 dugc phat hién gay
nén ching thiéu ning, kém hoat dong, nhiém trung
dudng ho hdp, khong phét trién kha nang giao tiép
bing 16i néi, dong kinh va liét cing & nam gidi°. B&i
vi, MECP2 dugc biét dén nhu protein da chtic nang,
dnh hudng dén qua trinh diéu hoa biéu hién gen va
qua trinh trao d6i chét 2.

Gen MECP2 ma hoa cho protein MECP2 (Methyl CpG
binding Protein 2) chuyén bam vao DNA da dugc
methyl héa nhim diéu hoa biéu hién ctia gen. Qud
trinh methyl hod cho phép tit m& phién ma cic gen
do6. Vi vay, nhiing bién d6i trén gen MECP2 sé gay
anh huédng lén chic ning clia cdc gen khac'’. Dic
biét, gen MECP2 lién két v6i nhiém sic thé (NST) gisi
tinh X & vi tri 28 do d6 c6 thé lam bét hoat NST nay.
Gen trai dai trén 76 kb ctia bo gen va c6 4 exon. Gen
MECP2 ma héa cho nhiéu dong phéan protein, quan
trong nhit 1a 2 dong phan MECP2el va MECP2e2 4.
Nghién ctiu &nh hudng ctia yéu t6 di truyén déu tién
tién hanh trén dong phan MECP2e2. Tuy nhién, cac
nghién ctiu gan day tim thy dot bién trén exon 1 ma
hoé cho dong phan MECP2el ciing la nguyén nhan
gay ra hoi chiing Rett 1°-!7,

Khoang 1000 bién thé trén gen MECP2 d4 dugc cong
b6 cho téi naylg. Trong do, c6 8 vi tri hot-spot dugc
tim thdy trong hoi ching nay. Hién tai, & nuéc ta
nghién ctiu trén hoi chiing Rett con kha han ché, trong
d6 méi chi ¢6 1 nghién ctu phén tich bién thé gen
MECP2 trén bénh nhan Rett. Tuy nhién, nghién ctu
nay dabo qua viéc phén tich dot bién trén exon 1 trong
khi nhiéu nghién ctiu gin day trén thé gidi cho thdy
rdng dot bién trén exon 1 dugc ghi nhén trong nhiéu
bénh nhan mac hoi chiing Rett. Do véy, chung t6i tién
hanh nghién ctu t6i uu hod quy trinh PCR- Sanger se-
quencing d€ gidi toan b 4 exon gen MECP2. Tu do,
nghién ctiu nay tao tién d€ cho viéc chin dodn sém va
tu van di truyén; dong thoi xay dung di liéu dich t€
hoc phén tt vé hoi chiing Rett lién quan dén bién thé
gen MECP?2 trén dan s6 Viét Nam.
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POI TUOGNG - PHUONG PHAP
NGHIEN CUU

Thiét ké nghién citu

Nguyén ctfu cit ngang mo ta.

Paéi tugng nghién citu

Nghién ctiu bao gom x4y dung va tdi uu quy trinh trén
mad d6i chiing ngudi binh thudng. Sau d6 ap dung
quy trinh da t6i uu 1én 4 bénh nhi médc hoi chiing Rett.
T4t ca bénh nhi dugc chdn dodn bdi bac si chuyén
khoa thén kinh theo tiéu chuén chin doan stia d6i va
bd sung nam 2010 % (phu lyc 1). T4t ca bénh nhi 13 nit
va dugc diéu tri tai bénh vién Nhi dong 2 Tp. H6 Chi
Minh tii thang 1/2019 dén thang 12/2019.

Dé tai dugc thong qua boi hoi dong Y Biic Bénh vién
Nhi Pong II, ma s6 CS/N2/18/01HT.

Phuong phap nghién ctiu

Tdch chiét DNA tior mdu ngoai vi

200u] mau tinh mach dung trong cac tube c6 chiia
EDTA chdng d6ng dugc tach va trit dung quy cach.
Quy trinh tach chiét dugc thuc hién bing bo kit QI-
Aamp DNA Blood Mini Kit cia QIAGEN theo huéng
dan ctia nha san xuat.

Khdo sdt va téi uu héa phdn iing PCR

Séu cip moi dugc thiét ké bang phan mém CLC main
workbench (CLC bio) két hgp v6i phan mém thiét
ké moi Primer3 Plus dya trén trinh ty NG_0071072
va dugc kiém tra d6 dic hiéu bang phidn mém
PrimerBlast. Sti dung phan mém Oligo analyzer (In-
tegrated DNA Technologies, Inc.) kiém tra céc thong
0 hoat dong va d6 nhay ctia moi.

Phan tng PCR dugc thuc hién béi 2 bo kit 1a QI-
AGEN Multiplex PCR Kit cho exon 1 giau GC va
Q5 High-Fidelity 2X Master Mix, bao gdm céc thanh
phin dNTP, Mg>t, DNA polymerase va cac héa chét
dém, ...

Chung t6i tién hanh t6i vu hod nhiét do bit cip caa
moi, thanh phan phan ting cing nhu dung dich dém
dé dat hiéu qua t6t nhit ctia phan tng.

Gidi trinh tu' va phan tich két qua

Mai sau dugc khuéch dai sé dem gidi trinh tu
trén may 3130 AB Biosystems. Hod chat st dung
BigDye™ Terminator v3.1 Cycle Sequencing (hang
Thermo FirsherScientific).

Phan tich két qua giai trinh ty bing phan mém CLC
Mainworkbench (CLC bio) vdi trinh ty tham khao
c¢DNA day du ctia gen MECP2 dugc ldy tii GenBank
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(ma s6 cho bién thé MECP2e2: NM_004992; ma s6
cho bién thé MECP2el: NM_001110792).

St dung tiéu chuén phén loai va danh gid kha ning
gy bénh cta bién thé theo Hiép Hoi Di truyén Y hoc
va Hé Gen Hoa Ky (American College of Medical Ge-
netics and Genomics (ACMG) *°.

KET QUA VA THAO LUAN
Thu thap mau bénh pham va tach chiét DNA

Nghién cttu nay bao gdém 4 bénh nhi n& méc hoi
chiing Rett dugc chudn doan va diéu trj tai bénh vién
Nhi Péng 2 Tp HCM. Két qua tach chiét DNA cho
théy tét cd cdc mau tach chiét déu dat nong do tii 40 -
60 pg/ml va d¢ tinh sach cao (0D260/280 = 1,8-1,9).

Két qua t8i uu phan itng PCR

Chung t6i khao sat nhiét d6 bat cap (55°C - 70°C) dua
vao nhiét do nong chady clia moi va cac thanh phan
ctia phan tng. K&t qua thu nhén nhiét d6 téi uu ctia
cdc cdp mdi tuong ing véi exon 2, 3, 4C 14 63°C, exon
4A 1a 62°C, exon 4B 1a 67°C, exon 1 la 59°C. Thanh
phén ctia phan ting dat néng d6 cudi khuéch dai exon
1, 2, 3, 4A, 4B, 4C bao gobm mdi ngugc va moi xuodi:
0,5mM; MasterMix: 1X; DNA: 1,5ng/uL; nudc denu-
clease dén thé tich cin thiét ctia phan tng. Trong do,
exon 1 gidu GC, d€ thuc hién phan tGng PCR ching
toi stt dung thém dung dich d¢m Q-solution ctia QIA-
GEN (chita DMSO). Két qua khuéch dai gen sau PCR
dugc kiém tra bang dién di (Hinh 1), cho thdy ca 6
cdp moi déu khuéch dai déc hiéu va san phdm PCR
du diéu kién dé st dung cho quy trinh giai trinh ty.
Danh sach 6 cap mdi da t6i uu nhu Bang 1.

Hinh 1: Két qua dién di 6 san pham PCR ciia gen
MECP2. L: thang 1kb; 1: exon 1; 2: exon 2; 3: exon
3;4,5,6: exon 4

K&t qua giai trinh tu va phan tich gene

Gen MECP2 dugc gidi trinh tu toan b 4 exon béng
ky thuat Sanger tu dong cho két qua tin hiéu tét va
6n dinh dugc ghi nhan trén méa d6i ching. Sau do
ching tdi 4p dung quy trinh 1én 04 mé4a bénh nhi tim
thdy céc bién thé trén gen MECP2 (Hinh 2, 3,4 va 5).
Chung t6i tim thdy 2 bién thé diing phién ma, bao
goém: c.880C>T (hinh 2) (NM_004992) va c.85A>T
(hinh 3) (NM_004992) & bénh nhi s6 1 va s 2. Bién
thé c.880C>T trén exon 4 lam thay d6i trinh ty acid
amin thit 294 trong chudi polypeptide ti Arginine
thanh codon diing phién ma (p.R294X). Bién thé
¢.85A>T, lam thay d6i amino acid tai vi tri 29 amino
acid Lysine thanh codon diing phién mi (p.K29X).
Ap dung tiéu chu&n ACMG dé phan loai bién thé, két
qua cho thdy 2 bién thé viing exon déu 1a bién thé gay
bénh. Dot bién ¢.880C>T 1a dot bién co6 tin s6 cao
chiém gan 5% trong téng s dot bién tim thdy trén gen
MECP2 & dugc cong bS gay hoi ching Rett 8. Co s¢
dit liéu ClinVar ghi nhén bién thé v6i mé rs61751362,
va thong ké cho thiy hiu hét cac nghién ctiu déu phan
tich day 1a bién thé gay bénh. Riéng dot bién dung
phién ma s6m c.85A>T 1a dot bién giy bénh méi nim
trén domain N-term va chua tiing dugc cong ba.
Ngoai ra, chung toi tim thdy 4 bién thé khong géy bénh
(SNV) trén 3 bénh nhi ni bao gébm: ¢.602C>T trén
bénh nhi s6 2, bién thé vung intron: ¢.377+13A>C
(hinh 4), ¢.377+22C>G (hinh 4), ¢.378-74C>T (hinh
5) trén bénh nhan 3 va bénh nhan 4.

CacvitriSNV ¢.602C>T, ¢.377+22C>G, ¢.378-74C>T
da dugc ghi nhan trén thé gi6i'®. Riéng bién thé
¢.377+13A>C 1a bién thé lanh tinh 14n d4u tién dugc
ghi nhén trong nghién citu nay. Khdo sat dic tinh di
truyén cho théy tét ca cdc bién thé nay dugc di truyén
tl ngudi bs. St dung cong cu InterVar (phan loai bién
thé theo tiéu chudn ACMG) d€ du doan anh hudng
clia céc bién thé, két qué cho thdy day la cac bién thé
khong giy bénh. Trong d6, cac bién thé xuit hién
trén ching ngudi Viét véi tdn s6 nhu sau ¢.602 C>T
(rs617483812° 12 0.03; ¢.377+22 C>G (rs2075597%° 1a
0,128; ¢.378-74C>T (rs20715692°. Cdc bién thé nay
dugc ghi nhén trudc dé cho thdy ching xudt hién
trong hoi chiing Rett, tu ky, va cac hoi chiing réi loan
nhén thic khong thuong xuyén.

Bién thé trén gen MECP2 di dugc bdo cdo la nguyén
nhan gay ra khoang hon 92% cic trudng hgp mac hoi
chiting Rett dién hinh va khoang 50 -70% hoi chiing
Rett khong dién hinh '®. Hién nay, khodng 1000 bién
thé MECP2 da dugc phét hién va phan 16n la dot
bién diém. Trong nghién ctiu nay, ching toi di ghi
nhén hai bién thé p.R294X (cat cut gan 45% protein),
p-K29R (cét cut gin 95% protein) lam mdt chiic ning
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Bang 1: Danh sach 6 cap méi khuéch dai gen MECP2

TEN TRINH TU PO DAI PO DAI KHUECH PAI NGUON
POANMOI  POAN GEN (bp) THAM
(bp) KHAO
Exon 1 CCATCACAGCCAATGACG 18 385 7
AGGGGGAGGGTAGAGAGGAG 20
Exon 2 TCAAAATGTCCCAAATAGCCCT 22 350
TGTCTTTAGTCTTTGGGGTACTT 23
Exon 3 ACCCACAGCCCAAATTCCTA 20 697
ACGGTCATTTCAAGCACACC 20
Exon 4A GAGTGAGTGGCTTTGGTGAC 20 691
TACGGTCTCCTGCACAGATC 20
Exon 4B ACCACATCCACCCAGGTCAT 20 532 7
TCTCCTCTTTGCAGACGCTG 20
Exon 4C ACCACCATCACCACCACTCAGA 22 518
CCCTGAAGCCACGAAACTCTAA 22 ©
880

NM_ 0049923 G T GAAGGAGTCTTCTATCCGATCTGTGTCATGG
Translation +1 v K E 8 ] | R S v Q
Conflict
Consensus G T GAAGGAGTCTTCTATCTITGATCTGTGCAGGEG
Translation +1 v K E S S | L L v Q
G TGAAGGAGTCTTCTATCIFGATCTGTGCAGGEG
REO1 S i S v Q

Trace data /\/\/\ N\ /\Z \/\/\/\/\/\ /\/\/\/\ /\/ \/W\/\’I II\'\ /\/\

Hinh 2: Bi€n thé ¢.880C>T & bénh nhi sé 1 thay déi protein Arginine thanh codon diing phién ma.

NM_0049923- C TC A AGTTTAAAAAGGTGAAGAAAGATAAG
Translation +1 L K F K K v K K D K
Conflict

ConsensusZ C T C A AGTTTHEAAAAGGTGAAGAAAGATAAG

Translation +1 L K F K v K K D K
BASE 3759558 103 3RCZ C TC A AGTTTHRAAAAGGTGAAGAAAGATAAG
Translation +1 L K F * K v K K D

REO2 \\/\/\f‘"{\" YAYAAAYN YAVAYYAYAYAYAY VAVWYATAAY

Hinh 3: Bi€n thé c.85A>T & bénh nhi sé 2 thay ddi protein Lysine thanh codon diing phién ma.
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108,920
1

109,840
I

NG 0071072 GATCAAGTAAGTAAGAGCAACTCCTATCTCTACAGGGCAGGGA

Conflict

Conflict

Consensus GATCAAGTAAGTAAGAGCCACTCCTATGTCTACAGGGCAGGGA

Coverage
o

33FGATCAAGTAAGTAAGAGCE

NN W

NN,

Hinh 4: Bién thé vung intron c.377+13A>C, ¢.377+22C>G & bénh nhi sé 3.

110,600
I

110,620
|

NG 0071072V GCGTTGTCACCACCATCCGCTCTGCCCTATCTCTGACATTGC

Conflict

Consensus A\ GCGTTGTCACCACCATCTGCTCTGCCCTATCTCTGACATTGC

Coverage

ARAGCGTTGTCACCACCATCTGCTCTGCCCTATCTCTGACATTGC

R L

Hinh 5: Bi€n thé vung intron c.378-74C>T & bénh nhi sé 4

clia protein MECP2. V& mat lam sang, hai bénh nhi
Rett mang hai bién thé nay cé nhiing dic diém kiéu
hinh Rett dién hinh, xét nghém gen khi da & giai doan
muoén khi bénh nhan s6 1 mudi tudi va bénh nhan
6 2 sdu tu6i. Hai bénh nhan nay mit ngén ngi va
mdt kha nang giao tiép; mat kha nang diéu khién tay,
khéng thuc hién dugc cic hoat dong tay phoi hop. Co
cac ct dong tay bat thuong khong chu dich: dua tay
vao miéng, thuc hién thao tic xodn vin ban tay ngén
tay; kho khin va khong thé di diing binh thudng dugc,
hay té nga do réi loan truong co; bat thudng kiéu tha
véi ddc diém thd manh va chay nhiéu nudc bot; phat
trién thé chat bat thuong dic biét 1a g lung va mot
s6 biéu hién khong dic hiéu khic nhu giy 6m, hay la
hét, dé kich dong...

Gén day, nghién ctu vé bién thé gen MECP2 trén hoi
chiing Rett & nudc ta chi con rat han ché va chi méi
tap trung vao cac exon 2, 3va 42!, Do véy, nghién ctiu
nay la budc dau d€ phén tich thay déi trén toan bo 4
exon clia gen MECP2 & cac bénh nhan méc hoi ching
Rett; tu d6, thiét lap dugc quy trinh xét nghiém gen

MECP2 nhanh, tiét kiém va ding tin cay, gép phan
phét hién va tdm soat bién thé gen lién quan dén hoi
chiing Rett, gidm b6t ganh nédng cho céc gia dinh cé
bénh nhin mic bénh. Nghién ctu dugc thyc hién
trén s6 mada kha han ché, do viy day chi 1a nghién
ctiu khéi ddu cho budc tiép theo thuc hién nghién ctiu
trén s6 lugng méa 16n déing dung trién khai trén 1am
sang. Tuy vay, trong nghién ctiu nay, chung t6i da b
sung dugc 1 bién thé gay bénh (c.85A>T) va 1 SNV
(c.377+13A>C) mdi vao ngan hang di liéu bién thé
gen MECP?2 thé gi6i.

KET LUAN

Chung t6i da xay dung thanh céng va hoan thién quy
trinh phét hién dot bién diém trén gen MECP2 bing
ky thuat PCR-sequencing trén cdc bénh nhi mic hoi
chting Rett. Nghién ctiu nay la co s¢ d€ trién khai
khéo sat bién thé gen MECP2 trén bénh nhéin hoi
chiing Rett.

Nghién ctiu nay dugc tai trg béi Pai hoc Quoc gia
TPHCM (M s6 dé tai C2018-44-02).
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DANH MUC CAC TU VIET TAT

MECP2: Methyl CpG binding Protein 2

PCR: Polymerase Chain Reaction

ACMG: American College of Medical Genetics and
Genomics

SNV: Single Nucleotide Variant

¢.880C>T: Bién thé tai vi tri 880 trén viing ma hod gen
lam thay d6i nucleotide C thanh T so véi gen tham
chiéu

¢.85A>T: Bién thé tai vi tri 85 trén viing ma hod gen
lam thay déi nucleotide C thanh T so véi gen tham
chiéu

€.602C>T: Bién thé tai vi tri 602 trén viing ma hod gen
lam thay déi nucleotide C thanh T so vé6i gen tham
chiéu

¢.377+13A>C: Bién thé€ tai vung intron trén cach
viing mé hod 13 nucleotide tai vi tri 377 lam thay déi
nucleotide A thanh C so v6i gen tham chiéu
¢.377422C>G: Bién thé tai ving intron trén cach
ving mé hod 22 nucleotide tai vi tri 377 lam thay déi
nucleotide A thanh T so véi gen tham chiéu
¢.378-74C>T: Bién thé tai viing intron trén cach viing
ma hod 74 nucleotide tai vi tri 378 lam thay d6i nu-
cleotide A thanh T so véi gen tham chiéu

p-R294X: Acid amin Arginine tai vi tri 294 bi thay
d6i thanh codon diing phién ma so v6i protein tham
chiéu

p-K29R: Acid amin Lysin tai vi tri 29 bi thay d6i thanh
codon duing phién ma so véi protein tham chiéu

XUNG POT LOI iCH

Nhém téc gia cam két rang khong c6 xung dot lgi ich
khi thuc hién nghién ctiu nay.

DONG GOP CUA TAC GIA

Tat ca tc gia da dong gop vao viéc thiét ké nghién
ctiu, gidi thich két quéa nghién ciu, viét va chinh stia
ban thdo cta bai bdo, xem xét cdn thin dong y nop
ban thao hoan chinh nay.

DAO PUC TRONG NGHIEN CUU Y
SINH

Nghién ctiu thufc dé tai C2018-44-02 PHQG
TPCHM ctia KHOA Y PHQG TPHCM da dugc phé
duyét vé cac van dé dao diic trong nghién ctiu y sinh
hoc, chép thuan s6 CS/N2/18/01HT ctia Hdi dong
khoa hoc/Y dtic Bénh Vién Nhi Pong 1L

PHU LUC 1

Tiéu chudn chdn dodn bénh nhan mdc héi chiing
Rett thu mdu cho nghién ciiu nay .
Chi tiéu danh gia
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Tiéu chuin chon bénh nhan:

Bénh nhan dugc chin dodn mac hoi chiing Rett ca
dién hinh hodc Rett khong dién hinh.

A. Bénh nhéin dugc chin dodn mac hoi chiing Rett
dién hinh khi:

(1) Bénh nhan tén tai mét giai doan phuc hoi (hoi
quy)

(2) C6 tdt ca céc tiéu chudn chinh (bang bén dudi)
va khong bao goém cic tiéu chudn loai trti (bang bén
dudi).

(3) Cé céc tiéu chudn phu trg di kém, diéu nay la
khong bat budc tuy nhién tré thudng sé c6 hiu hét
cdc dic diém trong tiéu chudn phu trg.

B. Bénh nhéin dugc chdn doan mic hoi chiing Rett
khong dién hinh khi:

(1) Bénh nhén ton tai mot giai doan phuc hoi (hoi
quy)

(2) Tt nhét 2 trong s6 4 tiéu chudn chinh

(3) 5 trén 11 tiéu chuén phu trg

Ngoai ra tiéu chudn: gidm kich thudc vong dau cua
tré chua dugc xem xét trong bang tiéu chudn nay. O
day, chung t6i tam danh gid tiéu chuin nay la 1 tiéu
chuédn phu trg.
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Bang 2:

Tiéu chuén chinh

1 M4t mot phan hodc toan bé cdc ki ning tay cé chu dich.

2 Mit mot phan hodc toan bo ky nang ngoén ngi.

3 B4t thudng van dong di dling: khiém khuyét hodc khong di lai.

4 Cti dong tay don gidn: xodn van ban tay, v0 tay, ria tay hay ctt dong dua tay vao miéng.
Tiéu chudn phu trg

1 Thé kho khi thiic

2 Nghién riang khi thiic

3 R&i loan gidc nga

4 bic diém co bét thudng

5 R&i loan nhip mach

6 Chiing cong veo cot song/guL.

7 Chém phat trién thé chit: gidm can

8 Ban tay nho va lanh

9 Réi loan hanh vi: Cudi hodc la hét

10 Giam phan ting v6i con dau

11 Tré biéu hién tu ky: gidm giao tiép bang mat
Tiéu chuén loai trit Rett dién hinh/khong dién hinh

1 Chén thuong ndo do chén thuong so ndo (peri hodc hiu san), bénh than kinh, hodc nhiém trung ning
géy ra cac vin dé than kinh.

2 Su phat trién than kinh bét thudng trude 6 thing ddu doi.
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An optimized method for detection of MECP2 point mutations in
Vietnamese children with rett syndrome

Le Thi Khanh Van', Le Duy Thai Duong?, Do Thi Thu Hang?, Huynh Thi Thuy Kieu', Nguyen Le Trung Hieu',
Bui Thi Thuy Dung*, Nguyen Thanh Vu3, Nguyen Quoc Dung?, Huynh Thi Dieu Hien3

ABSTRACT

Background: Rett syndrome is a rare disease but affecting severe brain dysfunction. The rate
of the syndrome is estimated to be 1/10,000-1/15,000 female births. This disorder is knowledge
Use your smartphone to scan this caused by de novo mutations in the MECP2 gene. More than 80% of patients with Rett syndrome
QR code and download this article have a point mutations in MECP2. The study correlation genotype-phenotype open to therapeutic
opportunities for patients. In Vietnam, to validate the diagnosis, the doctors are mainly clinical
diagnostic standards, not include genetics testing. Therefore, optimize the producer to determine
MECP?2 variations is necessary that provides evidence for clinical diagnosis, supporting the early-
stage diagnosis of pediatric patients.

Methods: Standardization of the MECP2 gene testing sequence used the healthy control blood
samples includes PCR optimization and Sanger sequencing. Read raw sequence data by CLC work-
bench software. Analysis variations; evaluate the pathogenic of the variants with ACMG standard.
After that, the process was applied to 4 pediatric patients with Rett syndrome treated at Children's
Hospital Il from 01/2019 to 12/2019.

Result: We successfully optimized PCR-Sanger sequencing for the testing MECP2 variants gene,
especially in exon 1 had high GC-percent (>65%). The quality sequencing result was quite reliable.
We found two pathogenic mutations (p.R294X, p.K29X); and a novel mutation (p.K29X).
Conclusion: The process of the test gene MECP2 by PCR technique-Sanger sequencing was opti-
mized completely, and add a novel mutation to the MECP2 variation database.

Key words: Rett syndrome, MECP2, Sanger sequencing
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