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TOM TAT: Cacdot bién trong k¢ gen ty tié 1a nguyén nhani@ nhéu bénh khac nhaudic biét 1a cac
bénh @ ndod nguodi. Mac di \ay, viéc chin doan cac Bnh nay throng khé chinh xacéu chi théng qua
cac xet nglim lam sang. Phan tich DNA lagdng phap chinh xac Ahdé phat hén cacdot bién trong
hé gen ty tik. Trong nghiéngu nay, 72 bnh nhan tai dudi 20 nghi mic hoi chang kénh @ ndoda dugc
kiém tra s co mit cua dot bién A8344G @a hi ching MERRF,d6t bién A3243G @a hi ching
MELAS va sr mit doan 9 bp gira gen COIl va gen m& héa cho tRN%angkythuat PCR-RFLP va xac
dinh trinh tr nucleotide. DNA @a mau ngai vi dugc Sr dung lam khudn cho gim tng PCR nhéaroan
gen 212 bptt vi tri 8155dén vi tri 8366 trong & gen ty th8. Bing dién di gel polyacrylamide, 23 in
dugc phat hén la c6 ling DNA nhan Bn chay nhanh boin cac riu con hi. Cac gn prim PCRd4 duoc
cit bang enzymeBarll va khing dinh sr sai khac gta cac riu. Sin phim PCR @a 23 nau bénh nhan
nghi ngy chira dot bién cling i bé me cua kénh nhanda dugc nhan dong vao vector pGEM, plasmid tai
to hop d& dugc tach va xadinh trinh tr. Két qué giai trinh tr cho thy, 23 miu bgnh nhan nghi ng cé
chira dot bién mit doan 9 bp CCCCCTCTA so0di trinh tr chuin da cong 6 (J01415.2)dot bién mit
doan duoc di truyén tir me cho con vat ca déu ¢ dang dong nhit. Két qua nghién ¢u cing ch ra @ng,
khéng cé Bnh nhan nao trongds72 kEnh nhan mangot bién A8344G @a hi ching MERRF, chcé
mot bénh nhan namwa mangdét bién A3243G éa hi ching MELAS vira mangdot bién mit doan 9
bp, chirng © 1& khéng cétong quan tin &y nao gira hién trong nit doan 9 bp CCCCCTCTA vaot
bién A8344G @a hi chitng MERRF haydot bién A3243G @a hbi ching MELAS.

Tir khoa:DNA ty thé, mit doan 9 bp, 8nh @ ndo ty ti.

MO PAU 9 bp trong k gen ty ti duoc di truyen theo
Ty thé 1a co quan & co mit trong it ca cac  dong e, la cong a hiu ich dé kiem tra noi
t& bao c6 nhan i chirc ning chinh 1a an xudt  quan B di truyen gira cac ca th [5, 6]. Tuy
nang lwong dréi dang ATP cho & bao. K gen r_1h|én, chadén nay, clra c6 thﬁ_ng tin naoévs
ty thé 14 DNA dang vong, c6 kich tive 16.569 lién quan aa mit doan 9 bp Wi cac tinh tang
bp, dm 37 genmi héa cho 13 chii beénhlydac trung.
polypeptide, 22 tRNA va 2 rRNA khac nhau Ivanova et al. (1999) [2]u$c dau d& nghién
lién quanden hait dong chrc ning ctia ty the  ciru DNA ty thé caa ngroi Viét Nam va phat
[1]. So wi DNA cua nhéan & bao thi DNA @a  hién mot sd trudng hyp mit doan 9 bp néu trén,
ty thé dé bi ton thuong do moi ttrorng giau cht tuy VAy, cac tac gi ciing chia c6 nian xét gi
oxy phin ting trong ty t8 va do théu av ché  v& hign trong mit doan v&i cac tréu ching
sra chira hgu qui. Hon 300dot bién khac nhau benh ty tté. Trong nghién €u nay, ching toi
trong ¢ gen ty tke d& dugc xacdinh ké tir khi  két hop viéc sang éc dot bién A3243G thac
dot bien dau tiéndugc phat hén vao mm 1988 hoi ching MELAS vadot bién A8344G théc
[8]. Nghién aru cacddt bien trong € gen ty tR hoi ching MERRF ¢ céc lénh nhan nghi b
cho phép phat Bn ra nguyén nhanua nhéu bénh a nédo i hién trong nit doan 9 bp i
bénh khac nhau. hy vong tim radugc sr lién quan naai6 gita
Hién twong mit doan 9 bp (CCCCCTCTA) Cac lai dot bicn nay trong céacd chang bénh
& ving gen gra cytochrome oxidase Il vaty the.
tRNA"® trong K¢ gen ty tit duoc xem & Mt 5L LGNG PHAP NGHIEN CUU
dang dot bién cia ke gen ty tit va cé ¢ 1¢ caoo

c&c qun thé nguoi Dong Nam A [7]. Mit doan  NUYen liéu hoa chat va thiet b
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Mau mau ngei vi cia 72 ignh nhan, ti 50 ng mi nguoc, 5 don Vi Tag DNA
dudi 20 dugc chin doan lam sang lailmét trong  polymerase va dNTE nong d cuoi cung la 0,2
céc Igénh a ndo pld pién vaduoc Bénh vien Nhi  mM. PCR duoc th;;c hién v6i ché d6 nhiét:
Trung wvong cung @p. B) kit tach chét DNA  94°C, 2 phut, ttp nbi 35 chu K voi 94°C, 10
dugc mua tr hdng Qiagen, @ moi dic higu gidy de bien tinh, 58C, 1 phatdé gan moi va
dugc dat mua fr hang Integrated DNA 72°C, 1 phutdé kéo dai chai. San pram PCR
Technologies (IDT). Enzyme @ihan duoc mua  dugc phén at bang enzymeBanil, DNA khong
tr New England Biolabs va Fermentas. Hoat chd@t bién chra 2 \ tri nhan biét cia Banl, dugc
cho gii trinh tr gen @a hang Beckman Coulter. cat thanh 99 bp, 41 bp va 72 bpeiNDNA dot
CAc hda ciit con hi déu dat do tinh khiét dung  bién thi bing 72 bpduoc cit thanh 2 Bng co
cho nghién ¢u sinh lvc phan . kich thréc 52 bp va 20 bp.& pham cit duoc
Phwong phap dief_:n di tr_én gel polyacrylamide 10% trodgm

iz , _ . Tris- Boric- EDTA, pH 8,0.
DNA tong $ dugc tach theo kit@a Qiagen. 2 A
I e Lk . _ Dot bien MELAS A3243Gdugc phat hén

~Dé phat hén dot bien A8344G thdc Ml b3 "PCR-RFLP nin d& duoc md & trong

chaing MERRF vadot bien mat doan 9 bp A tn A4
R nghién cu traae day [4].

(CCCCCTCTA) ¢ vung gen gta cytochrome i . _ N
oxidase Il va tRNA” trong ¢ gen ty tf§, doan San plam PCR nghi cha dot bien mat doan

DNA ty thé (chia trinh tt CCCCCTCTA & dugc nhan dong vao vector pGEM véiimap

ving gen gta cytochrome oxidase Il va Y0 € baoE. colikha bién DH5u. Plasmid téid

tRNAY®) dai 212 bpit vj tri 8155-8366dugc NP duoc tach, dt kiém tra ing cac enzyme
nhan ln bing phin ang chdi polymerase 9161 han va xaddinh trinh tr bang ¢ thong may
CGG TCA ATG CTC 3’ (8155-8175). DELRv- , = 2\ 2 A

5' TTT CAC TGT AAA GAG GTGIGG G 3@ 1 QUAVATHAOLUAN
(8366-8345) theo trinhrtcia Anderson et al. Phat hign dgt bien mat doan bang phwong
(1981) [1], nucleotide khong ghépirc dwoc  phap PCR-RFLP

gach chan. Mi ngugc chra 1 nucleotide khdng  piu tién, ching toia tién hanhdiéu tra s
bat cap (T dugc thay ting G) ti vi tri 8347, 40 ¢6 mit cua dot bién A8344G¢ 72 keénh nhan
diém cit cho enzymeBanil khi tRNA™® bi dot  nghi ki hoi chitng @ n&o (fing 1). Chiing tita
bién de boc 16 sy sai khac khi co va khong co s dung ky thuat PCR i cap mbi duoc thiét ké
dot bicn A8344G. Cac thanh ph PCR (25 pl) 4 tréndé nhan tan doan gen tr 8155-8366 (212
gom 30 ng DNA khudn, 50 ng én xudi va bp) tr hé gen ty ti cia cac Bnh nhan.

1 2 3 45 6 7 8 9

, Hinh 1 Két qLﬁ]’dién di sin prim PCR nhanioan gen clradot bién
Giéng 1: Thang chin DNA; Giéng 2: Béi ching am; Géng 3-9: Sn phHim PCR & midu DNA cia
cac [&nh nhan.

Hinh 1 |a Kt qua dién di sin prim PCR @a  chlng t6ida nhan bn thanh congioan DNA
mot 0 bénh nhanduoc nghién &u, ax thé, dac hiéu vai kich thege 212 bp nh tinh todn ly
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thuyét (cac mu & giéng 4 va 5),d6ng thoi
chang tdi éing da phat hin thiy 23 trong hop
(gdbm 15 nam va &ir) c6 cac Bng nhan bn
chay nhanh bin (dugc minh a & cac nau cia
gleng 3, 6-9, hinh 1), a¢tng © co kich thréc
ngin hon va @i y vé kha ning mit doan 9 bp
trong cac riu nay.

Dé phat hén dot bién A8344G, an phim
PCRduoc cit truc tiép bing enzymeBanll. Theo
céach thét ké cua thi nghém, sin prim PCR @a
nguoi khdng mangdot bién A8344G § co 3
bang 99 bp, 72 bp va 41 bp, cobuncddot bién
A8344G thi $n phim PCR 8 c6 4 king 1a 99 bp,
52 bp, 20 bp va 41 bp qbg 72 bpduoc cit
thanh king 52 bpva 20 bp). Chlng taita khéng

2

bp

3 4 5 6 7

phat hén dugc ar sai khac nay trongng $ 72

mau nghién @u, didu nay ctirng © cacddi tuong

nay khdng mangdot bién A8344G. Tuy vy, két

qua dién di sin ptim PCR ét bang Banll (hinh

2) cho thy, cac mdu c6 king nhan bn chay

chim thudugc & hinh 1 (géng 4 va 5) c6 3ing

& 99 bp, 72 bp va 41 bp theountinh toan ly
thuyét, con cac riu cho king nhan bn chay

nhanh bn (giéng 3, 6-9) c6 3ing la 99 bp, 72
bp va 1 lng n@n hon kang 41 bp. Kt qua nay

mot 1an nira i ¥ vé kha nang mit doan 9 bp.

Ngoai ra, Kt qua ¢ hinh 2 éng cho thy, cac
mau nghi nit doan déu khong c6 bng 41 bp,

chirng © tinhddng nhit vé loai ciu tric nayo tat

ca cac lan copy @ia DNA ty tré.

3D

bl hd

Bl el e el e

Hinh 2. Két qua dién di sin prim PCRduoc cit bing Barll cia mbt sb bénh nhan
1. Thang chén DNA; 2. Sin prim PCR khéng it bing Banll; 3-9. Sin prim PCR & miu DNA cia cac

bénh nhandugc cit bang Barll.

Hinh 3 Két qua dién di sin prim PCRduoc cit bing enzynmBarll
1. Thang chan DNA; 2. Sin ptim PCR khong i bing Banil, 3A-8A: Sin ptim PCRduoc cit bing Barll
trong wng aia kénh nhan, ra bénh nhan va & bénh nhan aa giadinh | va giadinh Il, 3B-5B: Sin phim
PCRduoc cit bang Barll tuongtng aia kénh nhan, ra bénh nhan va & bénh nhan ¢a giadinh Il

D¢ khiang dinh tinh clat di truyen theo dong cac giadinh c6 inh nhan mangii hieu mat
me cua cac gen trénchgen ty tie. Ching téida doan phat hén duoc qua PCR tréday. Ket qua
kiem tra 3 giadinh (ky héu I, Il va lll) trong ® dién di ¢ hinh 3 cho thy, sin pram PCR i
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mau DNA khudn @a b bénh nhans 3 giadinh  va kénh nhan.

sau khi @t bang Banll c6 3 king DNA 99 bp, xac ginh trinh tw nucleotide @ia doan gen
72 bp va 41 bp gng nhr mau binh throng  hhan ban nghi mét doan

(hinh 3A, géng 5 va ging 8; hinh 3B, ging 5). ’
Trong khidé, sin plim PCR i DNA khuén
cia me bénh nhand 3 giadinh duoc cit bing
Banll déu cho pld bing DNA c6 kich thxe
giong nhr mau bénh nhan cha dot bién mit
doan (hinh 3A, géng 4 va géng 7; hinh 3B,
giéng 4). Két qua nay chimg © sr tuong dong
vé kich throc cia doan gen nhan dn giira me

Dé khing dinh chic chin ar tdn tai cua dot
bién mit doan va kich tlrdc cia doan mit,
ching toi tén hanh gii trinh tr doan DNA c6
kich thrgc 212 bp & vector pGEM taid hop.
Két qua giai trinh tr duoc so sanh & trinh tr
doan gen trong tng da dugc cdng 1 trén ngan
hang gen tgi¢i véi ma $ J01415.2 ng phin
mém Genetyx.

A [95.283%/212 bp] INT/OPT.Score : <504/762 >
1 GGTATA
*kkkkk
8101" AGATGCAATTCCCGGACGTCTAAACCAAACCACTTTCACGEALCGACCGGGGGTATA
7' CTACGGTCAATGCTCTGAAATCTGTGGAGCAAACCACAGTTATGCCCATCGTCCTAGA

Kkkkkkkkkkkkkkkkkk

8161" CTACGGTCAATGCTCTGAAATCTGTGGAGCAAACCACAGARTBCCCATCGTCCTAGA

67 ATTAATTCCCCTAAAAATCTTTGAAATAGGG CCCGTATTTAQIATAGCA---------

Kkkkkkkkk

8221" ATTAATTCCCCTAAAAATCTTTGAAATAGGGCCCGTATTTATOATAGCACCCCCTCTA
118' CCCCCTCTAGAGCCCACTGTAAAGCTAACTTAGCATTAACTCTAAGTTAAAGATTAAG

Kkkkkkkkkkkkkkkkkk

8281" CCCCCTCTAGAGCCCACTGTAAAGCTAACTTAGCATTAACTORAGTTAAAGATTAAG
178' AGAACCCACACCTCTTTACAGTGAAA

8341" AGAACCAACACCTCTTTACAGTGAAATGCCCCAACTAAATATG AETGGCCCACCAT

B [99.528%/212 bp]  INT/OPT.Score : < 842/842
1' GGTATA

*kkkkk

8101" AGATGCAATTCCCGGACGTCTAAACCAAACCACTTTCACEALCGACCGGGGGTATA
7' CTACGGTCAATGCTCTGAAATCTGTGGAGCAAACCACAGTTATGCCCATCGTCCTAGA

*hkkkkkkkkkhkkkkk

8161" CTACGGTCAATGCTCTGAAATCTGTGGAGCAAACCACAGATBLCCATCGTCCTAGA
67' ATTAATTCCCCTAAAAATCTTTGAAATAGGGCCCGTATTTACCD' ATAGCACCCCCTCTA

kkkkkkkkkkkkkkhkkk

8221" ATTAATTCCCCTAAAAATCTTTGAAATAGGGCCCGTATTTATOATAGCACCCCCTCTA
127" CCCCCTCTAGAGCCCACTGTAAAGCTAACTTAGCATTAACTCTAAGTTAAAGATTAAG

Kkkkkkkkkkkkkkkkkk

8281" CCCCCTCTAGAGCCCACTGTAAAGCTAACTTAGCATTAACTORAGTTAAAGATTAAG

187 AGAACCCACACCTCTTTACAGTGAAA

8341" AGAACCAAEZACCTCTTTACAGTGAAATGCCCCAACTAAATAC(IIGTATGGCCCACCAT

Hinh 4. Ket qua so sanh trinhutnucleotidedoan gen 8155-8366ua ty the bénh nhan
S0 Wi trinh tr gen chén da duoc cong b

A. Trinh tr nucleotide @a tnrong hop c6 Bing PCR nhéndn chay nhanh;
B. Trinh tr nucleotide @a tnrong hpp ¢é king PCR nhandn chay cham.

Ké,t qua so sanhioan gen quan tam (hinh 4) nhan co6 8 sai khac so & trinh tr chuin da
cho thy, doan gen nghiénieu tir cAc miu bénh cbng W, vi tri 8347 do chlng tdi ¢hdong thay
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thé nucleotide trong qué trinh tiké moi nén
c6 mdt sr sai khac so i trinh tr gen chén (C
dugc thanh Bng A), miu c6 king DNA nhan
ban chay nhanh b mit 9 bp \6i trinh tr
CCCCCTCTA (8272-8280) soév mau chuin
ciing nhr so \6i mau c6 king DNA nhan Bn
chay cham dugc phat hén ¢ hinh 1. Chang téi
ciing gii trinh tr doan gen tréntt bé va me
bénh nhan, kt qua thu duoc (khdng néuw day)

A

B iyt

cho thiy, hién twong mit doan chi c6 5 DNA ty

thé caa me va khong céd b bénh nhan, phu
hop vi két qua PCR ding nhr PCR-RFLP ban
dau. Piéu nayda khing dinh tinh clt di truyén

theo dong ma cia cac gen trénéhgen ty ti.

Két qua giai trinh tr doan DNA (8155-8366)
trén k¢ gen ty tlt d& ching © rang viéc phat
hién cac Bnh nhan caiot bién mit doan theo
phueong phap PCR-RFLP la tirhyg.

_________

Hinh 5. Mot phén trinh tr nucleotide ¢adoan DNA ty thé (8155-8366)
A. Boan DNA ty thé chira dot bién mit doan; B.Doan DNA ty thé khong cliva dot bién mét doan.

Bang 1.Thong tin Bnh nhan va & qua xacdinh caadot bién gen ty th

SO Gisi tinh Két qui xacdinh Ghi chi
lwong | Nam | N mat doan 9 bp
- 12 30 23 (31,9%) 1 nam c6 cha mit doan 9 bp vaiong thyi
(15 nam va 8 ) mangdot bien MELAS A3243G

Két qua xac dinh dot bién mit doan 9 bp
cua 72 gnh nhantugc nghién ¢u (bing 1) cho
thiy rang, trong 8 72 k&nh nhan nghi bbénh
co ndo cO & 23 hay 31,9% &nh nhan co gn
tugng mt doan 9 bp trong B gen ty ti. Trong
sd nay c6 6i 15 bénh nhan nam va ¢tcéd 8
bénh nhan &t. Ngoai ra, khidiéu tra sr co mit
cia dot bién A3243G thidc hoi chirng MELAS,
chang t6i chphéat hén thly mot bénh nhan nam
vira mangdot bién A3243G wra c6 hén tuong
mat doan 9 bp.
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Zhuo et al. (2010) [8] khi x&dinh sr lién
quan gita hén twong mht doan 9 bp
CCCCCTCTAG céc lgnh nhanda nang biéng
trang thi thiy ty I¢ ¢ mit doan 1a 23,5%, So &
nguoi khoe manh thi § 1€ nay ch cé 7,1% va
cac tac gi nhan dinh c6 @ lién quan gia mit
doan va l&nh da nang béing tiing. Theo nghién
ctu tredc day aia Ivanova et al. (1999) [2] cho
thy, ty 1&6 mat doan 9 bpé viing gen gia COll
va tRNAY® ¢ nguoi Viét Nam khve manh 1a
20%, con nghiént aia Liu et al. (2005) [3p
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cac Ignh nhan ngoi bai Loan thic hoi ching
MELAS va MERRF cho tfy ty |6 mit doan 9
bp l1a 47%, trong khio, ty 1€ nay & nguoi khoe
manh 1 21%. Mt sd tac gi cho Bing c6 s bét
6n dinh aia viing gen COII/tRNA® & cAc ignh
nhan b bénh ty tré va ladiém néng cho s mt
doan [8]. Trong nghiénu nay, chang toi ama
phéat hén thay s lién quan tin 8y nao gira hién
tugng mit doan 9 bp Wi muc d6 bi dot bién
A3243G trong hi ching MELAS haydot bién
A8344G thgc hoi ching MERRF.

Hién twong mit doan 9 bp trong B gen ty
thé c6 k dugc di truyén clng Wi mot sb dot

blen DNA ty thé gay k&nh trong qua trinh di

truyén va tén hoéa lau daiia he genty th. Tuy
nhién, &n c6 s nghién &u dich € hoc phan i
bénh ty the dé khang dinh chic chin vé méi lién
quan gita sr mat doan 9 bp trong & gen ty ti
va sr xuat hién bénh ty ti & nguoi Viét Nam.

KET LUAN

Hién twong mit doan 9 bp trong & gen ty

thé c6 th phat hén nhanh va chinh xacibg
phuong phap PCR-RFLP. S dung phrong
phéap thét lap dugc, ching t6idd phéat hin 23
truong hyp mét doan 9 bp (8272-8280) trongeh
gen ty ti¢ trong Hng & 72 EBnh nhan nghi &i
ching @ n&o ty tikt, chiém 31,9%. CAc trong
hop mét doan 9 bp trong & gen ty tit phat hén
duoc ¢ 23 Bnh nhandéu thé hién tinh chat di
truyén theo dong m va ¢ dang ddng nhit
(homoplasmy).
Loi cam on: Cac tac gi chan thanh am on
Quy Phat trén Khoa hc va Cong ngh Quic
gia (NAFOSTED)d4 tai tey kinh phi ©¢é tai ma
s6 106.06.123.09)é thuc hién nghién ¢u nay,
camon Bénh vién Nhi Trunguong d& cung ép
cac miu bénh ptim.
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DETECTION OF 9-BP DELETION IN MITOCHONDRIAL GENOME
IN VIETNAMESE PATIENTS WITH SUSPECTED MITOCHONDRIAL
ENCEPHALOMYOPATHY

Truong Thi Hue', Pham Minh Hue', Le Ngoc Yer,
Pham Thi Van Anh? Ngo Diem Ngoé Phan Tuan Nghia

WHanoi University of Science, VNU
@National Hospital of Pediatrics

SUMMARY

Mutations in the mitochondrial genome are the cao$emany diffenrent diseases, especially
encephalomyophathies in humans. However, it iscdiff to diagnose the diseases with clinal exantmast
DNA analysis is the most reliable method for detecof the mutations. In this study, 72 patientsl@m20
years old with encephalomyopathies were checkedherpresence of the A8344G mutation of MERRF
syndrome, the A3243G mutation of MELAS syndrome andd-bp deletion between the COIll and
tRNA®*genes in their mitochondrial genome by using PCRMR&nd DNA sequencing methods. DNA from
peripheral blood samples was used as template® @R amplification of mitochondrial DNA (212 bp)
fragment starting from 8155 to 8366 position of tlienan mitochondrial genome. By the polyacrylangde
electrophoresis, 23 samples were shown to havefadbér running amplified DNA band than the othdise
PCR products were then digested wihnll restriction enzyme, thé&anl-digested PCR products again
confirmed the difference between the samples. TR Products of the 23 suspected samples and thase f
their parents were cloned into pGEM vector, recarabi plasmids were isolated and used for nucleotide
sequencing analysis he obtained nucleotides of the 23 suspected sanyége shown to have a 9 bp
deletion(CCCCCTCTA) compared with the published refereregusnce (J01415.2) and this deletion was
inherited from the mother to her child(ren), angegred in homoplasmy in all the cases. It was falsnd
from this study that none of the 72 subjects cdrtiee A8344G mutation of MERRF syndrome, but omg o
male patient carried both the 9 bp deletion and488 mutation of MELAS syndrome, indicating thatréhe
is no reliable relation between the 9 bp (CCCCCTd@aAletion and A8344G or A3243G mutations.

Keywords Mitochondrial DNA, 9-bp deletion, mitochondriat@ephalomyopathy.
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