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U'NG DUNG KY THUAT GIAI TRINH TU’ SANGER PHAT HIEN
CAC BIEN THE DNA TY THE

Lé Thai Khwong?, Ho Quéc Chwong?, Dwong Bich Tram!, Hoang Anh Viil?2

TOM TAT.

Muc tiéu: Ty thé dong vai tro trung tam trong qua
trlnh chuyen hda nang lugng cla té bao. DNA ty thé
c6 ty |é dot bién cao han so véi DNA nhan va dot b|en
DNA ty thé 13 mot trong nerng nguyen nhan chu yéu
gdy bénh & ngudi. Muc tiéu cua nghlen clfu nay nhdm
phat hién dot bién DNA ty thé & nger| bang ky thuat
gidi trinh tu Sanger. Bm tugng va phu‘dng phap
nghlen clfu: DNA cta nhitng bénh nhan nghi ngd
mac cac bénh ly roi loan ty thé dugc tach chiét tLr mau
mau ngoai vi. Sau dé, su dung ky thuat PCR va g|a|
trinh tu bang phu’dng phap Sanger dé xac dinh cac
dot bién thu‘dng gap Két qua Nghién ciu da phat
h|en 19 tru‘dng hgp co bién thé DNA ty thé trong tng
sO 43 trudng hdp thu thap dugc, trong d6 dot bién
m.3243A>G chiém ty lé cao nhét (73 68%). K&t luan:
Xay dung thanh cong quy trlnh phat hién dot bién
DNA ty thé & bénh nhan mac cac bénh Iy rdi loan ty
thé bang ky thuat g|a| trinh tu.

Tdr khoa: Bénh Iy ty thé, DNA ty thé, giai trinh tu
Sanger.

SUMMARY

APPLICATION OF SANGER SEQUENCING
TO DETECT MITOCHONDRIAL DNA

VARIANTS

Aim: Mitochondria play a critical role in the
generation of metabolic energy in eukaryotic cells.
Mitochondrial DNA is assumed to experience a higher
mutation rate than nuclear DNA and mitochondrial
DNA mutation is one of the major causes of human
diseases. This study aims to detect mitochondrial DNA
mutations using Sanger sequencing technique.
Materials and methods: Mitochondrial DNA was
extracted from peripheral blood samples of patients
with mitochondrial disorders. PCR and Sanger
sequencing were thereafter established to identify
mutations on mitochondrial DNA. Results: There were
19 cases carrying mitochondrial DNA variants among a
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total of 43 cases, in which m.3243A>G mutation
accounted for the highest rate (73.68%).
Conclusion: Detection of mitochondrial DNA variants
has been successfully and effectively established via
utilization of Sanger sequencing technique.

Keywords: Mitochondrial disorders, mitochondrial
DNA, Sanger sequencing.

I. DAT VAN PE

Ty thé la bao quan phd bién dugc tim thiy
trong hau hét cac t& bao nhan thuc. Ty thé c6 b
gen riéng, sao chép doc lap véi bd gen trong
nhan. DNA ty thé ngudi ton tai ¢ dang mach kép
vong, co kich thudc 16.569 bp, véi 37 gen ma
héa cho 2 RNA ribosome, 22 RNA vén chuyén va
13 protein thanh phan can thiét trong cac phuc
hop clia chudi truyén dién tir hé hap té€ bao [1]
DNA ty thé (mtDNA) dé bi hu hai do ty thé I3 méi
trudng giau cac goc oxy hdéa tu do (ROS:
reactive oxygen species) va thi€u co ché stra sai
hiéu qua dan dén nhiéu dot bién xudt hién trong
mtDNA. Hau hét cac hoat dong cla t€ bao déu
dua vao ngudn nidng lugng 6n dinh do ty thé cung
cép, do do nhing sai sot trong mtDNA c6 thé gay
ra su r6i loan da hé thong anh hudng dén nhiéu
t€ bao, mo6 va cac cd quan khac nhau [2].

Bénh ly r6i loan ty thé 1a bénh ly trong do kha
nang san xuat nang lugng va vai trd binh thudng
clia ty thé trong té& bao bi tén hai. Cac bénh ly roi
loan ty thé cé anh hudng dén nhiéu ca quan, tap
trung chd yéu vao cd, hé than kinh, cac cg quan
can nhu cdu ndng lugng cao va cac chuyén hoda
clia cd thé. Hién nay, da c6 nhiéu bénh ly réi
loan ty thé dugc phat hién va nghién clu, bao
gom héi ching MELAS (Mitochondrial
encephalopathy, lactic acidosis and stroke-like
episodes), hoi chirng MERRF (Myoclonic epilepsy
with ragged-red fibres), bénh than kinh thi giac
di truyén Laber (LHON: Laber hereditary optic
neuropathy), héi ching Leigh, bénh NARP
(Neurogenic muscle weakness, ataxia, and
retinitis pigmentosa), bénh CPEO (Chronic
progressive external ophthalmoplegia)... Biéu
hién 1am sang cua nhifng bénh ly nay rat da
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dang, c6 nhiing triéu chirng dan xen nhau. Su
khéi phat cac triéu ching 1dm sang, su’ bién doi
ki€u hinh va mdrc biéu hién cta bénh Iy rdi loan
ty thé chiu su’ chi phéi cia mét s6 yéu t& bao
gom hiéu Ung ngudng, su phan chia t€ bao chat
trong phan bao, s6 lugng ban sao DNA dugc
nhén Ién trong ty thé va su di truyén “nit that cd
chai” [1,2].

Hién nay, trén thé gidi da cd nhiéu cong trinh
nghién cfu vé bénh ly rdi loan ty thé dé xac dinh
nguyén nhan, cd ché bi€u hién bénh cling nhu
tinh di truyén cta bénh. Tuy nhién, tai Viét Nam,
it c6 cong trinh nghién clru gidi trinh ty toan bo
mtDNA. Do dd, nghién clru nay nham gop phan
vao cdng tac chan doéan, diéu tri va tu van di
truyén cho bénh nhan va gia dinh bénh nhan
mac cac bénh ly réi loan ty thé.

II. 6 TUONG VA PHUONG PHAP NGHIEN CU'U

Mau bénh pham. Mau mau ngoai vi chéng
déng bang EDTA cla 43 bénh nhan nghi ngd
mac bénh ly lién quan réi loan ty thé dudc &y
theo quy chudn clia cac bénh vién. Nghién clu
da dugc thong qua bdi Hoi dong Pao dirc trong
Nghién ctu Y sinh hoc cta Pai hoc Y Dugc
Thanh ph6 HO6 Chi Minh (s6: 317/HDDD ngay 14
thang 03 ndm 2022).

Tach chiét genomic DNA. DNA tu t€ bao
mau dugc tach chiét bdng GenelET Whole Blood
Genomic DNA Purification Mini Kit (Thermo
Scientific) theo hudng dan cla nha san xuat, thu
nhan 200 pl dung dich chifa gDNA. Dung dich
gDNA sau khi tach chiét dugc bao quan va luu
trlr 6 -20°C.

Thiét ké mo6i cho PCR va sequencing. Cac
cép moi dic hiéu dung dé& nhan ban toan bd 37
gen ctia DNA ty thé dudc thiét ké dua trén trinh
tu chuén (accession number NC_012920.1) bang
phan mém CLC Main Workbench v5.5. Thong tin
vé cac doan moi sé dudc cung cap néu doc gia
6 yéu cau. .

Thiét Iap diéu kién PCR. Moi phan ting (20
gl bao gom cac thanh phan: 0,2 pl Tag DNA
polymerase (5U) cua Takara; 2 pl dém 10X; 2 pl
dNTPs (2,5mM); 1 pl mai loai m6i (10 pM); 1,5 pl
DNA tdng s& (100 ng/pl) va 12,3 pl H20. Ky
thuat PCR dugc ti€n hanh trén may luan nhiét
Mastercycler@Pro S (Eppendorf, Bic) véi chu
trinh nhiét nhu sau: 98°C trong 3 phut, 40 chu ky
(98°C trong 10 gidy, 60°C trong 20 gidy, 72°C
trong 2 phut), 72°C trong 10 phut. Cac phan rng
ludn kém theo mot chirng am khdng chira DNA
dé kiém soat ngoai nhiém. )

Kiém tra san pham PCR bang dién di.

San pham PCR dudc phat hién bang dién di trén
gel agarose 1,5% cé nhudm ethidium bromide va
quan sat dudi hé thong chup gel GelDoc-It TS
310 (UVP, My).

Tinh sach san pham PCR. San phdm PCR
sau do dugc tinh sach bang kit ExoSAP-IT® PCR
Product Cleanup (Thermo Scientific) theo hudng
dan cla nha san xuat.

Thuc hién giai trinh tu. San phdm PCR d3
dugc tinh sach sé dugc thuc hién phan 'ng cycle
sequencing véi BigDye Terminator v3.1 Cycle
Sequencing kit (Applied Biosystems, Hoa Ky),
theo 2 chiéu xubi va ngugc cho moi doan can
doc. San phdm sau d6 dugc két tua bang
ethanol, hoa tan trong Hi-Di formamide, bién
tinh & 95°C trong 2 phut trudc khi lam lanh d6t
ngdt. Trinh tu DNA dudc doc bang may ABI
PRISM 3500 Genetic Analyzer (Applied
Biosystems, Hoa Ky). Két qua dugc phan tich
bdng phan mém CLC Main Workbench v5.5. SG
th(r tu clla cac nucleotide dugc tinh theo chuoi
DNA ty thé binh thudng (vdi accession number
NC_012920.1) trong GenBank. Cac bién thé dudc
ghi nhan sau d6 sé dai chi€u véi ca sé dir liéu bo
gen ty thé ngudi (https://
www.mitomap.org/MITOMAP).

Ill. KET QUA NGHIEN cU'U

Két qua thiét ké mo6i va PCR. Cac cap moi
dugc thiét k& bang phan mém CLC Main
Workbench v5.5. Day la phan mém chuyén dung
cho phép thiét k€ moi cho phan ing PCR tir trinh
tu gen san c6. Cac phan mém Oligo Analyzer
3.1, Primer-BLAST dudc s dung dé kiém tra cac
thong so ly thuyét vé chiéu dai, nhiét do néng
chay Tm, thanh phan (%) GC, nang lugng tu do
hinh thanh hetero-dimer, nang lugng tu do hinh
thanh cdu tric thir cap (hairpin), kha ndng tu bat
cap moi (self-dimer) va do dac hiéu cua moi.

N O O O O I

Hinh 1: Két qua dién di kiém tra sén phdm
PCR nhdn ban 37 gen cua mtDNA. Cdc giéng tur
1 — 8: san phdm PCR tuong ('ng véi cac kich
thuéc 1495bp, 2305bp, 2463bp, 2041bp,
2343bp, 2372bp, 2887bp va 1727bp. Giéng [-]:
chiing &m, Giéng L: thang chuan (1kb plus).
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Viéc nhan ban thanh cong doan gen dac hiéu
can khao sat dot bién bang phan (ng PCR la
khau quan trong nhat trong toan b6 quy trinh
chan doan dot bién gen. Diéu kién PCR da dugc
xac 1ap d€ nhan ban toan bd 37 gen cla DNA ty
thé bang 8 phan (ing. San phdm PCR sau khi két
thic chu trinh ludn nhiét dugc kiém tra bang
dién di trén gel agarose 1,5%, cho thay cac bang
san phdm muc tiéu sdng rd nét, khdng cb béng
ky sinh (Hinh 1).

Két qua phan tich dir liéu giai trinh tu
Sanger. Cac mau déu dugc g|a| trinh tu trén ca
2 chiéu xudi va ngugc. Két qua giai trinh tu cho
thdy cac dinh cao, cé su phan tach rd rang gilra
cac dinh. Diéu nay chirng minh rang két qua giai
trinh tu t6t, két qua cling cho thay toan bo quy
trinh bao gom thiét k€ moi dac hiéu, qua trinh
PCR cﬁng nhu thao tac tinh sach déu dat yéu

m. 3243A>G
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cau. Trong 43 mau bénh nhan nghi ngd méc
bénh ly lién quan r&i loan ty thé, da phat hién 19
trudng hogp mang dot bién (chiém ty € 44,19%),
trong d6 01 trudng hgp mang dot bién kép (xay
ra 2 dot bién dong thgi). Cac dang dot bién dugc
mo ta trong Bang 1 va Hinh 2.

Bang 1: Cic dang dét bién va bién thé
ghi nhan duoc trén mtDNA
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m.3697G>A |[MT-ND1| 01 Heteroplasmy
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m.8344A>G | MT-TK 01 Heteroplasmy
m.12338T>C MT-ND5 01 Homoplasmy
m.13708A>G 01 Homoplasmy
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Hinh 2: Két qué gidi trinh tu mtDNA. (A) dét bién m.3243A>G., (B) dbt bién m.3394T>C, (C) dét bién
m.3697G>A, (D) SNP m.3970C>T, (E) dét bién m.8344A>G, (F) dot bién m.12338T>C vé m.13708G>A.

IV. BAN LUAN

Trong 19 truGng hdp phat hién dot bién,
m.3243A>G va m.3697G>A la nhitng dot bién
diém lién quan dén hdi chiing MELAS [1,2]. Su
thay d6i nucleotide A thanh G tai vi tri 3243 trén
gen MT-TL1 cta DNA ty thé l1am thay d&i bd ba
ma hoa trén tRNAY, do dé gidm kha nang tuong
tac véi bé mat ribosome. DOt bién tai vung nay
anh hudng dén su hdp nhat cia du lugng
leucine vao protein ty thé, lam suy yéu t6ng hdp
protein va gay ra cac r6i loan chlic ndng cua
chuoi hé hap trong ty thé. Trong khi d8, dot bién
m.3697G>A xay ra trén gen MT-ND1 c6 chic
ndng ma hda cac protein trong tiéu don vi clia
phtic hgp I (NADH dehydrogenase) trong chudi
truyén dién t& ho hdp té€ bao. DGt bién nay lam
thay d6i glycine (amino acid cé tinh bao ton cao
va nam & vi tri domain xuyen mang) thanh serine
tai vi tri 131. Do d6, cac ddt bién nay lam ty thé
giam hé théng phosphoryl hda oxy hoéa, dac biét
la cac phirc hgp I va IV (cytochrome C oxidase).

Dot bién m.8344A>G 1a dot bién diém phd
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bién lién quan hdi chiing MERRF. Su' thay d6i
nucleotide A thanh G tai vi tri 8344 trén gen MT-
TK 1am thay ddi bd ba ma hda trén tRNALYS, Hau
qua cla dot bién nay tuong tu nhu dot bién
m.3243A>G, tdc la lam gidam kha nang tucng tac
gilta tRNAYs véi bé mat ribosome, tr dé anh
hudng dén su hgp nhat cia du lugng lysine vao
protein ty thé [1,2].

Dot bién m.3394T>C (p.Y30H) trén gen MT-
ND1, d6ét bién m.12338T>C (p.M1T) va
m.13708A>G (p.A458T) trén gen MT-ND5 déu
dugc ghi nhan ton tai ¢ dang dong té bao chat
hay dong DNA ty thé (homoplasmy, cic ban sao
clia DNA ty thé& déu gidng nhau) va c6 lién quan
vGi bénh LHON[3]. Dac biét, dot bién
m.13708A>G con dugc ghi nhan lam tang nguy
cd mac bénh Alzheimer va ung thu va [4]. Cac
dét bién nay anh hudng dén cdu tric va sy on
dinh cta phic hgp I trong chudi truyén dién tur
hé h3p t& bao, khién cho qua trinh tdng hgp ATP
va dién thé mang ty thé giam, tdng san xuét ROS.

Bén canh dd, nghién cltu cling da ghi nhan 01
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trudng hgp mang SNP m.3970C>T trén gen MT-
ND1. Bién thé nay dugc ghi nhan trong quan thé
ngudi Mong C& & Trung Qudc chiém ty Ié
10,38% [5]. M3c du bién thé nay la mot dot bién
dong nghia (khong anh hudng dén cau trdc cla
protein) nhung nhiéu nghién clfu cho rang bién
thé nay cd thé cling v8i mdt vai bién thé khac
tao thanh mot haplotype lam tdng nguy co mac
bénh tang huyét ap [6], ung thu dai truc trang
[7], bénh Behcet [8].

Ty thé€ 1a bao quan s dung oxy dé chuyén
hdéa cac san pham trung gian cla thdc &n thanh
nang lugng thong qua mot qua trinh phosphoryl
oxy héa. Nhitng dot bién trén DNA ty thé gay ra
cac bénh ly réi loan ty thé nhu hdi chifng MELAS,
hoi chirng MERRF, bénh LHON... sé lam suy giam
khd ndng cua ty thé trong viéc tao ra cac
protein, sif dung oxy va san xuat nang lugng.
Nhirng dot bi€én nay anh hudng dén cac c quan
va cac mo véi nhu cau nang lugng cao nhu nao
va cd. Hau hét bénh nhan mac cac bénh ly rdi
loan ty thé déu bi tich tu acid lactic trong cd thé
dan dén nhiém toan Iam ndn mUra, dau bung, rat
mét moi, yéu cd va khd tha. Mot s6 trudng hgp
co that cg khdng tu chd, gidm thinh luc, bénh
tim va than, ti€u dudng, méat can bang ndi tiét
t0... Nhin chung, nhitng tac dong cua dot bién
mtDNA Ién bénh nhan la kha da dang, phic tap
va khéng doéng nhat. Cac rdi loan clia cac bénh ly
rdi loan ty thé anh hudng dén nhiéu bd phan cua
co thé, dic biét cd bdp va hé than kinh, triéu
chirng xuét hién tir thdi tho du hay tudi vi thanh
nién [1,2]. Vi vay, viéc phan tich mtDNA la quan
trong & nhiéu truéng hgp co su rbi loan hé théng
khong ro6 rang.

V. KET LUAN

Nghién clftu da thiét ké thanh cong 8 cap moi
dung dé nhan ban toan bd 37 gen & mtDNA; dong
thdi cling thiét 1ap dugc quy trinh gidi trinh tuw
Sanger gilp phat hién dot bién gen mtDNA trén 43
bénh nhan nghi ng& mac cac bénh ly réi loan ty thé
VGi ty |€ dot bién dugc phat hién la 44,18%.

Cam on. Nghién cru dugc tai trg kinh phi bdi
Pai hoc Y Dugc Thanh phé HO Chi Minh.
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D3t van dé: mo ta dic diém lam sang, cong
hudng tur va két qua vi phau thuat u day than kinh so
VIIL. Doi tugng va phuong phap nghlen clru:
nghién cfu md ta cat ngang, thdi gian tir thang
6/2019 dén thang 8 ndm 2020 trén 33 trudng hop
dudc chan doan _va phau thuat u day than kinh s6
VIII tai khoa phau thudt than kinh bénh vién Bach
Mai. K&t qua: Tudi sau 40 (66,7%), nam/nir:1/ 2,3,
triéu chirng dau dau, budn noén (60,6%).Phim CHT:
ranh gidi u rd (90,9%), giam tin hiéu trén T1 (78,8%),
tang tin hiéu trén_T2 (93,9%). Ngdm thudc manh
(84,9%), mat doé hon hgp (69,7%). Kich thudc Ién va
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