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PAC PIEM KIEU GEN, KIEU HINH TREN BENH NHAN
TEO CO’' TUY SONG TAI BENH VIEN NHI TRUNG UONG

Nguyén Thi Hing!, Vii Chi Diing!, Nguyén Ngoc Khanh!

TOM TAT

Teo co thy s6ng la bénh ly than kinh cg di truyén
do dot bién gen ma hoéa cho protein s6ng con cla
neuron (survival moto neuron — SMN) (5g13), muc do
nang cua bénh phu thudc s6 ban sao gen SMN2. Muc
tiéu: mo ta dac dlem kiéu gen SMN1 va SMN2 va m0|
tuceng quan glu’a kiu gen va kleu hinh. Dol tugng va
phucng phap nghlen cllu md ta cdt ngang trén 22
tré SMA dugc lam phan tich gen SMN1, SMN2 bang ky
thuat phan (ng khuyéch dai chudi (Polymerase Chain
Reaction -PCR), k? thuét khuéch dai dau do da moi
dya vao phan Ung ndi (Multlplex I|gat|ondependent
probe amplification -MLPA) va gidi trinh tu' gen. Két
qua: 21 tré co kiéu gen dong hgp tlr mét doan Exon 7
gen SMN1 va 1 bénh nhan cd kiéu gen di hop tu
phtic: ¢cé mat doan exon 7 va 8 8 mét ban sao cua
SMN1 va c6 dot bién phirc tap mat doan nhd kém
chén doan nhd cla ban sao con lai cia gen SMN1
¢.156-165delinsCA (p. Ala53LysfsX3); 20 bénh nhéan
cd 3 ban sao gen SMN2, 1 bénh nhan c6 1 ban sao
gen SMN2 va 1 bénh nhan cé 4 ban sao gen SMN2.
T4t ca cic bénh nhan ¢ 3 hodc 4 ban sao gen SMN2
c6 kiéu hinh SMA 1II, 1 bénh nhan c6 2 ban sao gen
SMN2 c6 kiéu hinh SMA I. Két luan: Da s6 cac bénh
nhan SMA cé kleu gen dong hgp tu’ mat doan exon 7
gen SMN1, s6 ban sao SMN2 c6 méi ‘tuong quan Vi
ki€u hinh cta bénh nhi SMA. Bénh nhan c6 2 ban sao
gen SMN2 c6 kiéu hinh SMA 1, bénh nhan ¢ 3 hodc 4
ban sao gen SMN2 c6 kiéu hinh SMA IL.

Twr khoa: Teo cd tly sdng, gen SMN1, gen SMN2
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Spinal muscular atrophy (SMA) is an autosomal
recessive neuromuscular disorder caused by mutations
in the survival motor neuron (SMN) gene, with the
severity influenced by the number of SMN2 gene
copies. Objective: To characterize the SMN1 and
SMN2 genotypes and the correlation between
genotype and phenotype. Method: This cross-
sectional descriptive study was conducted on 22
children with SMA, analyzing their SMN1 and SMN2
genes using PCR, MLPA, and gene sequencing
techniques. Results: Twenty-one children had a
homozygous genotype with a deletion of exon 7 in the
SMN1 gene. One patient had a complex heterozygous
genotype with a deletion of exons 7 and 8 in one
SMN1 copy and a complex mutation involving a small
fragment deletion along with a small fragment
insertion in the other SMN1 copy c.156-165delinsCA
(p. Ala53LysfsX3). Regarding the SMN2 gene, 20
patients had 3 copies, one had 1 copy, and one had 4
copies. All patients with 3 or 4 copies of the SMN2
gene displayed the SMA II phenotype, while those
with two copies of the SMN2 gene exhibited the SMA I
phenotype. Conclusion: Most SMA patients had a
homozygous deletion of exon 7 in the SMN1 gene, and
the number of SMN2 copies correlated with the
phenotypic expression of SMA in pediatric patients.
The patients with 2 copies of the SMN2 gene
presented the SMA I phenotype, whereas patients
with 3 or 4 copies of the SMN2 gene displayed the
SMA 1II phenotype. Keywords: Spinal muscular
atrophy, SMN1 gene, SMN2 gene

I. DAT VAN DE

Teo cd tuy s6ng (spinal muscular atrophy -
SMA) Ia bénh ly than kinh cg di truyén lan nhiem
sic thé thudng do dét bién gen md hda cho
protein s6ng con cua neuron (survival moto
neuron — SMN) (5q13) [1]. Hau hét ngudi bénh
mac teo cd tdy co mat doan dong hop tr exon 7
cta gen SMN. Gen SMN2 khac vung ma hoa cla
gen SMN1 & mét base & exon 7 (c.840C>T). Do
su’ khac nhau nay ma SMN2 hau nhu khong san
xuat protein SMN & ngudGi binh thudng. Tuy
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nhién & ngudi bénh SMA khi SMN1 bi dot bién thi
mc d6 nang phu thudc nhiéu vao s6 ban sao
clla SMN2. SG lugng ban sao SMN2 & hé gen
ngudi khac nhau tir 0-8. Nhiéu nghién clu cho
thdy co su tugng quan nghich gilta s6 lugng ban
sao SMN2 va muic d6 nang cla lam sang trong
bénh SMA. Ngudi bénh cé ki€éu hinh SMA nhe cd
s6 ban sao SMN2 nhiéu hon ngudi bénh cd kiéu
hinh ndng. S6 ban sao SMN2 ciing dugdc st dung
nhu mot tiéu chi d€ tién lugng bénh, dé I1ap ké
hoach diéu tri va chdm séc dua trén mic do
nang cua ki€u hinh. Su khac nhau vé s ban sao
SMN2 gilta cac bénh nhan SMA va tucong quan
v8i mirc do nang cla bénh la cc sd va ciing la
dinh hudng cho cac nghién clru vé mat diéu tri
[2],[3]. DUt liéu nghién ciru trén mot s6 lugng 16n
la 3459 ngudi bénh SMA cho thdy cac ngudi
bénh ¢ 1 ban sao SMN2 thi 96% biéu hién ki€u
hinh nang (SMN I), cac ngudi bénh cé 3 ban sao
SMN2 thi 54% c6 ki€u hinh SMN II va cac ngudi
bénh c6 4 ban sao SMN2 thi 88% ki€u hinh SMA
III [4]. Khoang 5% cac ca SMA lién quan dén
nhiém sic thé s& 5 (5q13) gay nén bdi cac dot
bién diém & gen SMN1 & 1 alen két hgp vdi mat
doan gen & alen khac. Bén nay co trén 100 cac
dot bién diém clia gen SMN1 gay bénh SMA d3
dudc bao cado. Cac dot bién nay xudt hién & cac
exon va la cac dot bién sai nghia, hodc vo nghia,
hoac dich khung. Hon nifa, c6 ca cac dot bién
Xay ra @ intron lam thay d&i kha néng cit néi
trong qua trinh phién ma va gay bénh SMA [2].
Tai bénh vién Nhi Trung uong la ngi dang quan
ly cong dong han 800 bénh nhan SMA tir 2005
téi nay. Tuy nhién chua c6 nghién clfu nao khao
sat sO lugng ban sao SMN2, cac dot bién phic
tap cla gen SMN1 va méi tuong quan gitra kiéu
gen va kiéu hinh. Do dd, ching toi thuc hién dé
tai v6i muc tiéu mé ta "Bdc diém kiéu gen, kiéu
hinh trén bénh nhan teo co tuy song tai Bénh
vién Nhi Trung uong”.

Il. DPOI TUQONG VA PHU'ONG PHAP NGHIEN CU'U

2.1. P6i tugng nghién ciru

Tiéu chuén lua chon:

- C6 biéu hién 1am sang y&u cd géc chi tién
trién

- C6 dot bién dong hgp tir mat doan hoac
mot alen dét bién mat doan két hgp vai alen co
dang dot bién khac clia gen SMN1

- Pugc xac dinh s6 ban sao gen SMN2

Tiéu chuén loai trir:

- Khong cé day da ho sd bénh an hoac gia
dinh khéng dong y tham gia nghién cliru

2.2. Phucng phap nghién ciru

Thiét ké nghién cdu: Nghién cllu mo ta

cat ngang 3

Phuong phap nghién ciru: Chon mau
thuén tién. Cac bénh nhan du tiéu chuan dugdc
chon vao nghién clru. Chdng téi da lua chon
dugc 22 bénh nhan dugc chdn doan xac dinh
SMA va s6 ban sao bang cac ky thudt PCR,
MLPA, giai trinh tu gen.

Thdi gian, dia diém nghién ciru: Nghién
ctu dugc thuc hién tai Trung tam NoOi tiét-
Chuyén héa — Di truyén va Liéu phap phan tur,
Bénh vién Nhi Trung ucng tir thang 1 nam 2021
dén thang 8 nam 2023.

Bién s6 nghién ciru

- Hoi cltu so liéu trén hé thong bénh an dién
tlr, hd sd ngoai trd

- Thdng tin: Thé 1dm sang SMA, ki€u gen
dét bién cua gen SMN1, s6 ban sao gen SMN2

Phan tich sé liéu. SO lieu dugc phan tich
bang phan mém bang phan mém SPSS 20.0.

2.3. Pao dirc nghién ciru. Toan b6 théng
tin nghién cttu dugc hoi clu tir h6é sd bénh an,
cac thong tin dudc bao mat va khong can thiép
vao qua trinh diéu tri bénh nhan

INl. KET QUA NGHIEN cU'U

3.1. Pac diém ki€éu gen SMN1. Trong
nghién clru cta ching t6i 21 bénh nhan c6 dong
hgp t&r mat doan exon 7 clia gen SMN1.

M6t bénh nhén dugc nghién clu bang ky
thuat MLPA da xac dinh dugc gen SMN1 cd 1
ban sao va gen SMN2 cé 2 ban sao. Giai trinh tu
gen SMN1 xac dinh thém dugc dot bién phirc tap
€.156-165delinsCA (p. Ala53LysfsX3). Hinh anh
MLPA va gidi trinh tuy gen SMN1 dudc trinh bay
tai hinh 1; hinh 2 va 3
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Hinh 2. Hinh anh gidi trinh tu’ dé phén tich

ddac hiéu gen SMN1. Gen SMN1 duoc phan

biét véi gen SMN2 6 vi tri c.840 (SMN1 I3
C:SMN2/3 T)

Intron 2a | Exon 2b

|
154 164 174 184
sequence ~ tectattbte gteggatgctcteana gaat ggtgacattt gtgasactte g
(NM_000344.3) H A L K N 6 D I € E T &
deletion

Reference

insettion

c.156_165delinsCA

Hinh 3. Hinh anh gidi trinh tu’ cua gen
SMN1 co dét bién phic tap trén exon 2b.
Dot bién mat doan va thém doan nho
c.156-165delinsCA (p. Ala53LysfsX3)

3.2. Pac diém kiéu gen SMN2 va méi
tuong quan véi kiéu hinh

3.2.1. Pac diém sé ban sao gen SMN2

Bang 1. Pic diém vé sé ban sao gen
SMN2

SO0 ban sao SMN2 n %
1 / /
2 1 4,5
3 20 90
4 1 4,5
Tong 22 100

Nhidn xét: 90% bénh nhan cd 3 ban sao
SMN2, chiém ty Ié cao nhat

3.2.2. Tuong quan giia kiéu gen s6 ban
sao cua SMN2 va kiéu hinh

Bang 2. Phan bé kiéu hinh cuda cac bénh
nhi co cung sé' ban sao SMN2

SMN2 copy] SMA1 SMAII | SMAIII
number |(n=1)(%)(n=21)(%)|(n=0)(%)
1 0(0) 0(0) 0(0)
2 1 (100) 0(0) 0(0)
3 0(0) 20 (95,249 0(0)
4 0(0) 1(4,76) 0(0)

Nhdn xét: S6 ban sao cia SMN2 la 2 thi
ki€u hinh SMA I, s8 ban sao cia SMN2 la 3 hodc
4 déu c6 ki€u hinh SMA IL.

3.3. Ki€u gen s& ban sao SMN2 & bénh
nhi cé cuing kiéu hinh
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Biéu dé 1. Phdn bé sé ban sao cia gen
SMN2 & céc bénh nhi co cung kiéu hinh
Nh3n xét: Trén cic bénh nhi c6 clng ki€u
hinh SMA 1II thi da s6 (20 tré) c6 3 ban sao
SMN2, chi duy nhat 1 bénh nhi ki€u hinh SMA II

€6 4 ban sao gene SMN2.

IV. BAN LUAN

4.1. Pot bién gen SMN1. Trong nghién
ctu clia ching toi, da s6 cac bénh nhi cé dét
bién dong hgp t&r mat doan exon 7 gen SMN1,
duy nhdt mot bénh nhi c6 mat doan exon 7 va 8
G moOt ban sao cla SMN1 va cé dot bién phdc
tap mat doan nho kém chén doan nhd cla ban
sao con lai ctia gen SMN1 [c.156-165delinsCA (p.
Ala53LysfsX3)].

Wirth (2010) d3 tap hdp di liéu ti nhiéu
cdng b va cb tdng s6 dif liéu ki€u gen cta 1222
ngudi bénh SMA vé dir liéu mat doan exon 7 va
8 clia gen SMN1. Trong s6 1222 thi c6 975
(87%) ngudi bénh c6 dot bién dong hgp t&r mat
doan ca exon 7 va 8 clia gen SMN1; 79 (7%) chi
mat doan doéng hgp tlr exon 7 va 68 ca (6%)
khong co dot bién mat doan SMN1. Trong sO cac
dot bién diém thi p.Y272C ¢6 tan s6 cao hon [5].
Mot bénh nhi trong nhdm nghién clru cta ching
toi phat hién dot bién phirc tap trén gen SMNI1.
Dot bi€én nay gdy mat doan nucleotide tir 156-
165 va chén hai nucleotide CG trén phan tu
c.DNA (hinh 3). D6t bién nay gay dich khung doc
va gay két thuc phién ma sém. Miller va cong su’
(2023) da cong b dot bién nay trong mot nghién
clu st dung giai trinh tu dac biét SMN, sau phan
Uing long-range allele-specific PCR trén 83 ngudi
bénh nghi ngd mac SMA théng qua chan doan
ldm sang ma khong phat hién dugc mat doan gen
SMN1. Bdng cach ti€p can nay, nhdom nghién clu
da phat hién ra cac bién thé lién quan dén bénh &
gen SMN1 cla 42 ca (50,6%). Trong sO 42 bién
thé thi cd 16 bién thé gdy méat chirc ndng protein,
9 bién thé sai nghia, 1 bién thé méat doan trong
khung dich ma va 1 bién thé cdt ndi [6]. Ngudi
bénh trong nhém nghién cltu cé dét bién gidng
nhu trong nghién cfu ctia chdng toi: 1 ban sao
cla gen SMN1 bi mat doan I&n va 1 ban sao cd
dot bién phtrc tap (hinh 4).
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Hinh 4. Cac bién thé gen SMN1
(Ngudn: Human Mutation, vol. 2023) [6]

Miii tén chi bién thé cling dugc phat hién
trong nghién clfu cta chdng t6i; truc tung la s6
bénh nhan phat hién dugc dot bi€n; mau xanh
nhat la cac dot bién mat chirc nang; mau den la
cac dot bién sai nghia; mau tim la mat doan
trong khung dich.

4.2. S6 ban sao ciia gen SMN2 va tuong
quan v@i ki€u hinh. Phan tich s& ban sao cla
gen SMN2 dudc ti€én hanh cho 22 bénh nhi SMA
trong nhédm nghién cu. K&t qua cho thay khong
cd bénh nhi nao cé 1 ban sao, 20 bénh nhi cé 3
ban sao (90%), mét bénh nhi c6 1 ban sao
SMN2 (4,5%) va 1 bénh nhan nhi c6 1 ban sao
gen SMN2 (4,5%). Tat ca 20 bénh nhi cd 3 ban
sao déu cé kiéu hinh SMA II va 1 bénh nhi c6 4
ban sao cling c6 kiéu hinh la SMA II, 1 bénh
nhan c6 2 ban sao gen SMN2 ¢ kiéu hinh SMA
I. Nhu vay, kiu gen 2 ban sao gen SMN2 trong
nghién cfu nay co kiéu hinh SMA I va kiéu gen 3
ban sao trong nghién c(tu nay cd kiéu hinh SMA
II. Nghién clfu vé s6 ban sao SMN2 la can thiét
gitp tién lugng cling nhu chi dinh diéu tri. Van
Khanh Tran va cong su (2008) [7] da cong bs s6
ban sao gen SMN2 va gen NAIP & cac bénh nhan
Viét Nam mac SMA. Cac tac gia da phan tich 34
ca SMA c6 mat doan dong hgp tir exon 7 cla
gen SMN1, trong d6 c6 13 ca SMA 1, 11 ca SMA
II va 10 ca SMA III. Két qua cho thdy s6 ban sao
SMN2 cla SMA I thap han cd y nghia so vGi SMA
II va III. Trong s6 34 ca thi 25 ca chi ¢6 1 ban
sao hodc khong c6 ban sao nao cla gen NAIP
trong khi dé nhém chirng thi 50 trong s6 52 cé
tr hai hodc hon s6 ban sao clia NAIP. DGi Véi
cac ca co ban sao clia NAIP thi 6 trong s6 13 la
SMA I, 8 trong s 11 la SMA II va 6 trong 10 la
SMA III c6 mang 1 ban sao NAIP. Nghién ctu
cho phép két luan s6 ban sao clua SMN2 lién
quan dén mic do nang cua lam sang trong so
cac bénh nhan SMA ngugi Viét Nam. Su’ c6 mat
cla 1 ban sao NAIP tirc la c6 mat doan di hgp tlr
thi phd bién & cac bénh nhan nay [7].

Dosi va cdng su (2024) da céng bd tong
quan hé théng y an vé vai tro clia s6 ban sao
clia gen SMN2 ddi véi d3c diém Iadm sang va Ung
dung trong diéu tri [8]. Cac tac gia da thu thap

cac cong bd tir thang 10 nam 2022 nghién cliu
vé SMA trong dé cé s6 ban sao SMN2 va cho
thdy c6 44 nghién clru vé anh hudng cta 3 ban
sao d&i vdi ddc diém 1dm sang. Trong sé nay cb
21 nghién clru md ta anh hudng dén ki€u hinh,
13 nghién clru mo ta lién quan dén dién bién tu
nhién va 15 nghién ciru mo ta lién quan dén tinh
trang chdc nang va cac triéu ching/dau hiéu
khac. K&t qua cho thdy & tré cd kiéu hinh SMA 1
hodc tré nhii nhi chua xuat hién triéu chiing cé
mat doan SMN1 va c6 ba ban sao SMN2 thi tudi
xuét hién triéu chirng muén hon, tién trién cham
han vé chlic ndng van dong va s6ng lau han so
v@i cac tré co hai ban sao. O cac ngudi bénh
SMA 1I hodc III c6 3 ban sao SMN2 két hgp vGi
tudi xudt hién s6m hon, mat kha néng di lai va
phai phu thuéc may thd s6m haon so véi cac tré
c¢d 4 ban sao. Hon nifa, 11 nghién clttu ciing
danh gid hiéu qua cla nusinersen (9 nghién
cltu), onasemnogene abeparvovec (1 nghién
cifu) 6 cac ngudi bénh cd 3 ban sao SMN2. O
cac tré nhii nhi chua cé triéu chiing, diéu tri s6m
s€ giup lam cham xudt hién triéu ching va duy
tri chirc nang van doéng & cac tré c¢d 3 ban sao
SMN2. Tuy nhién, anh hudng cla s6 ban sao cua
gen SMN2 dén dap Ung diéu tri & cac ngudi
bénh da co triéu chirng 1d&m sang thi van chua
sang to [8].

Nghién clfu vé vai tro cla s6 ban sao SMN2
dén chiic nang ho hap clia 165 ngudi bénh SMA
II, III va IV cho thdy chirc nang sdng thap han
cé y nghia & ngudi bénh c6 3 ban sao so véi 4
ban sao gen SMN2. Tuy nhién, nghién clru tién
cru dai han vé su két hgp gilta chirc nang ho
hap va s6 ban sao SMN2 G ngugi bénh SMA II
hodc III thi khong thay su két hgp ro rét va su
thay ddi dung tich s6ng theo thdi gian. Nghién
cru clia Zarkov va cong su cho thay khong cé su
khac biét cd y nghia gilfa s6 ban sao SMN2 va
bién dang cot séng hodc co rut cac chi & ngudi
bénh SMA II, III hosc IV [9].

Nghién cru vé tr vong lién quan dén s6 ban
sao cla SMN2 & ngudi bénh SMA I vé kha nang
tlr vong & 2 tui & nhiing tré cé 3 ban sao cho
thdy ty 1€ song sot la 60-70% trong ca hai
nghién ctru [8].

Zhang va cong su (2020) nghién clu G 40
ngudi bénh Trung qudc gom SMA I (n = 13), II
(n = 16) hodc III (n = 11) cho thdy tudi xuét
hién triéu chirng tuong Ung la 6,1; 17,8 va 31,4
thang & cac ngudi bénh cd s6 ban sao ciia SMN2
la 2, 3 va 4. Khong cd ai trong s6 5 ngudi bénh
c6 4 ban sao tr vong so véi 2/25 da tir vong khi
c6 3 ban sao SMN2 (8,0%) va 5/10 (50,0%) so
véi hai ban sao; tudi trung binh khi t&r vong la
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10,5 thang & hai tré vGi 3 ban sao so véi 5,2
thang & 5 tré c6 2 ban sao [10].

Nghién ctu ctia ching téi cd c§ mau dudc
phan tich s6 ban sao SMN2 nho do dich vu chua
phé bién va gid thanh xét nghiém con cao. Hon
nifa hau hét cac bénh nhi dugc chi dinh lai cé
ki€u hinh tdp trung vao nhém SMA II nén khdng
du dir liéu d€ phan tich mot cach toan dién vai
trd cla s6 ban sao SMN2 dén tudi xuét hién triéu
ching, tién trién va bién chiing clia bénh.

V. KET LUAN

Phat hién mot dot bién phiic tap la mat doan
nhd va thém 2 nucleotide & 1 ban sao cua gen
SMN1 gay mat chirc ndng protein SMN.

Hau hét cac bénh nhi déu c6 3 ban sao
SMN2, mét bénh nhi c6 1 ban sao SMN2, mot
bénh nhéan nhi c6 4 ban sao SMN2.

Kiu hinh clia tat ca cac bénh nhi c6 3 hodc
4 ban sao SMN2 déu la SMA II, ki€u hinh cla
bénh nhi c6 2 ban sao gen SMN2 la SMA 1.
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KIEM SOAT PUONG HUYET TREN NGU'O'T BENH
PAI THAO PUONG TYPE 2 MO'1 CHAN POAN

Nguyén Viin Si'2, Tran Hoa'2, Pinh Quéc Bio'

TOM TAT

Md& dau: Dai thao du‘dng type 2 la yeu to nguy
cd tim mach pho bién tai Viet Nam. Ngugi bénh dai
thdo dudng mdi chan doan can dugc kiém soat tich
cuc dudng huyet dé giam thiéu su hinh thanh cac bién
chufng Muc tiéu: Nghién cfu dugc thuc hién dé xac
dinh ti I& kiém soat du‘dng huyet trén ngudi bénh dai
théo du’dng type 2 mdi chan doan. Phu’dng phap
nghién clru: Nghién clilu cdt ngang mé ta dugc thuc
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hién trén ngudi benh dai thao dudng type 2 dugc
chan doan trong vong 6 thang tai phong kham Noi tiét
va phong kham Y hoc gia dinh, bénh V|en Dai hoc Y
Dugc Thanh phd H6 Chi Minh. Két qua: 275 ngu‘dl
bénh dai thao du’dng type 2 mdi chan doan tham gia
ngh|en cqu. Ti lé klem soat dudng huyét (HbA1C <
7%) 13 44,7%. Cac yeu td lién quan dén khong kiém
soat dlIdng huyét bao gom: thira can/béo phi (OR 0,4,
KTC 95% 0,2-0,7), hat thude 1& (OR 3,0, KTC 95%
1,3-6,6), 6 bénh dong mac (OR 17,7, KTC 95% 1,3-
85,2), sulfonylurea (OR 2,2, KTC 95% 1,1-4,7) va phdi
hgp thubc ha dudng huyét (OR 3,0, KTC 95% 1,4-
6,6). Két luan: Ngerl bénh dai thao dudng type 2
mGi chan dodan cd ti 1& kiém soéat dudng huyet chua t6i
uu. NhUng ngudi cd hut thudc 14 hodc cd bénh déng
mac can dugc quan tdm d€ dat du‘dng huyet muc
tiéu. 7w khoa: Dai thao dudng type 2 mdi chan doan,
ki€ém soat dudng huyét
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