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TOM TAT

Nhiém vi khuan lao (Mycobacterium tuberculosis, MTB) 1a mot trong nhitng nhiém tring phd bién nhét &

ngudi. Tuy nhién, ty 18 phat hién chi dat 37% s6 bénh nhan udc tinh. Hién nay, bénh lao dang tr& nén nghiém
trong hon v&i sy xuét hién ctia nhidu ching vi khuan lao véi dic trung 1a khéng da thudc, lao khang thube phd
rong v lao ddng nhiém HIV/AIDS. Nhiing ching vi khuin lao khang izoniazit (INH) déng thoi ciing khang
v6i nhidu khang sinh chdng lao khac. Phuong phép sinh hoc phan tir cho phép chin doan nhanh va chinh xéc
céc trudng hop bénh nhén bi nhiém vi khuén lao khang thubc. Trong nghién ctru nay, ching toi st dung cip
mdi katG-F va katG-R da duoc thiét ké nhim khuéch dai doan gen katG c6 kich thudc 684 bp ¢ 7 chung vi
khun lao thu thap tai bénh vién Pham Ngoc Thach -Thanh phé Hb Chi Minh va bénh vién Trung uwong Hué.
Phén tich trinh ty doan gen katG cho théy xuét hién dot bién tai codon 315 & 5 mau, d6 1a dot bién thay thé 1
nucleotide (G thanh C), din dén amino acid tai codon 315 dugc bién ddi tir Serine thanh Threonine (S315T). O
mau DAS d3 xuét hién thém mot dot bién méi tai codon 324, v6i amino acid 1a D324G. Miu DA khong théy
xuét hién d6t bién trén codon nao cua doan gen katG nghién ctru. K&t qua nay c6 ¥ nghia rat 16n trong viée
thay déi phéc dd didu tri va kiém soat bénh lao & mot nudce ¢6 mirc d6 bénh nhan lao cao nhu tai Viét Nam.

Twr khoa: Gen katG, isoniazid, khang da thuée, vi khudn lao

MG PAU

Vi khuin lao (Mycobacterium tuberculosis -
MTB) thuéc gibng Mycobacterium, ho
Mycobacteriaceae (Nguyén Dinh Bang, 1992).
Pay 1a vi khuan truyén nhiém dugc T6 chirc Y té
thé gigi (WHO) khuyén céo vé tinh trang khan cip
toan cau boi muc do ldy lan va hau qua nghiém
trong cta chung gdy ra dbi véi stc khoe con
ngudi. Theo wdc tinh cia WHO trén thé gidi co
khoang 42 van nguoi mic lao da khang thudc,
chiém sb luong 16n nhit 1a ¢ khu vuc Tay Thai
Binh Duong ¢ 15 van trudng hop, ké dén 1a khu
vuc Pong Nam A va sau d6 1a khu vyc Chau Phi
va Pong Au. O Viét Nam mdi nim c6 khoang
100.000 nguoi méc bénh lao va 20.000 ngudi chét,
dung thir 12 trong tong s6 22 qudc gia c6 sé bénh
nhén lao cao (B Y té, 2006). Ngay nay, bénh lao
cang trd nén nghiém trong hon khi xuat hién cac
chung lao khang da thubc (Multi-Drugs Resistant -

MDR), lao khang thubc phd rong (Extensively
Drug Resistance - EDR) va lao dong nhiém
HIV/AIDS. Vi vay, viéc nghién ciru chin doan vi
khuin lao khang thudc c6 ¥ nghia hét strc to 16n
dbi v6i y hoc ciing nhu strc khoe con ngudi.

Hai phuong phép chan doan lao khang thudc
duoc s dung rong rai hién nay la phuong phap xac
dinh kiéu hinh va phuong phap xac dinh kiéu gen.
Trong d6 phuong phap xac dinh kiéu hinh dya trén
kha nang phat trién cta vi khuén lao trong moi
truong nudi cay c6 khang sinh phai mét 4 — 8 tudn va
doi hoi nong do cua mau cao nén d¢ nhay cua phan
tmg thdp. Khic phuc nhung nhuwoc diém trén,
phuong phap xac dinh kiéu gen dua trén co s& xac
dinh dot bién ¢ cac gen co lién quan khang thude
tvong Ung nhu giai trinh ty gen, lai trén pha ran,
real-time PCR ... (Trdn Vin Sang, 1999). Trong d6
giai trinh ty gen van la phuong phép co ban, xac
dinh MDR trong cac miu bénh phim 1am sang chinh
Xac va rd rang nhét.
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Genome cua M. tuberculosis dugc giai trinh ty,
phan tich va cong b nim 1998 gdm 4.411.529 bp,
chira 65% guanine va cystosine. Trén 90% trinh tu
dugc du doan 1a c6 mi hoéa cho protein va chi c6 6
gen gia (pseudogene) (Palomino et al., 2007). Gen
katG 1a mot doan DNA c¢6 kich thudce 2.223 bp, chiu
trach nhiém ma hoéa cho catalase peroxidase.
Enzyme nay lam hoat hoa INH bang cich két hop
axyl isonicotinic véi NADH dé tao thanh phirc hé
axyl isonicotinic-NADH. Phirc hé¢ nay lién két chit
ché voi enzyme ketoenoylreductase (md hda bdi
gene InhA), theo d6 lam ngin can co chit enoyl-
AcpM. Qua trinh nay lam uc ché sy téng hop acid
mycolic can cho thanh t& bao vi khuéan lao. Co ché
phan tir cia tinh khang INH chii yéu ¢6 lién quan téi
dot bién thém doan/mat doan hodc cac dot bién nhdm
nghia/vo nghia, trong d6 chii yéu dién ra tai codon
315 va 463 (Ser > Thr) cua gen katG ma hoda
catalase peroxidase (Campbell et al., 2001). Néu ¢
su bién dang hay dot bién ¢ base thtr 2 cua katG
(AGC bién thanh ACC hay ACA) s& dan dén lam
gidm hodc mat hoan toan hoat tinh cua catalase
peroxidase, do d6 M. tuberculosis s€ tr thanh khang
thudc INH (Elis e al, 2001). Do d6 phat hién sy
thay doi di truyén nay trong gen katG c6 thé cung
cp mot phuong phap sang loc nhanh va chinh xéac
cho viéc phat hién cac ching M. tuberculosis khang
isoniazid.

VAT LIEU VA PHUONG PHAP NGHIEN CUU

Nguf”)n vi khuin lao

Céc chung vi khuan lao M. tuberculosis dugc
phén 14p tir bénh vién Pham Ngoc Thach, Thanh phé
Hb Chi Minh va bénh vién Trung wong Hué do Hoc
vién Quén y cung cdp da dugc ky hiéu theo quy dinh
cua Hoc vién Quan y (Bang 1).

Bang 1. Cac mau vi khuan lao M. Tuberculosis.

S6 thiv tw M3 DNA M3 Ching
1 H37Rv NC_000962
2 St TB06-24

3 s2 TB06-25

4 N1 TB06-140

5 DA1 TBO5 - 1

6 DA3 TBO5 - 97

7 DA4 TBO5 - 108
8 DA5 TBO5 - 117
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Ching chuan qudc t& M. tuberculosis H37Rv co
nguon goc tir Phong xét nghi€m Trung tdm vé Vi khuan
va Virus, Cong hoa Phap.

Cic sinh phim, héa chét chinh

Hoa chit ding cho phan tmg PCR (Fermentas
Inc.), kit tach chiét plasmid (Qiagen Inc.), vector
nhan dong pBT, ching vi khuin E. coli DH5a va
mot héa chat khac nhu: cao nidm men, peptone tur
ICN (MY¥), cac enzyme BamHI, T4 ligase (Fermentas
Inc.),

Ching M. tuberculosis dwoc nudi ciy trén moi
truong Lowenstein-Jensen. Cac chung E. coli dugc
nudi cdy trong méi truong LB long (10 g/l Bacto-
tryptone; 5 g/l Yeast extract; 10 g/l NaCl; pH 7,2).

Phuong phap nghién ciu
Thiét ké moi

Céc cap mdi duoc thiét ké tai nhitng ving co
tinh bao thi cao nhat, nam gan trung tdm cua gen
katG & chung dai chuan H37Rv. Trén co s¢ do, cac
cap moi dac hiéu katG-F (5’-
GAGCCCGATGAGGTCTATTG-3’) va katG-R (5’-

GTCTCG GTGGATCAGCTTGT-3") dugc thiét ké
dé nhan ving gen 684 bp cla gen katG.

Tdch chiét DNA va khuéch dai gen

DNA tong sb ctua M. tuberculosis dugc tach
chiét theo phwong phap phenol/chlorofrom/isoamyl
alcohol (Pham Hung Van, 2007). Phan tng PCR
nhéan doan gen katG dac hi€u véi thé tich 25 pl gém:
2,5 pl @m PCR 10X; 2 pl MgCl, 25 mM; 2,5 pl
dNTP 2,5 mM; 1 ul mdi loai mdi katG-F va katG-R (10
pmoles/ul); 0,25 pl Tag DNA polymerase 5 U/ul; 3 pl
mau DNA tdng s6, 12,75 ul nudc tinh khiét da loai trir
ion . PCR thuc hién theo chu trinh nhiét nhu sau: 01
chu ky & 95°C/5 phit; 32 chu ky & (94 °C /1 phut; 56°C
/45 gidy; 72°C /1 phut); 01 chu ky 672°C /10 phit; va
gitr & 4°C dén khi phén tich.

Xic dinh trinh tw DNA va phan tich két qua

San phém PCR sau khi tinh sach dugc xac dinh
trinh ty nucleotide trén may doc trinh ty tu dong ABI
PRISM 3100 Avant Data Collection v.1.0.

St dung phin mém BioEdit dé phan tich trinh ty
cua gen katG cd kich thudce khoang 0,7 kb, so §énh,
doi chieu vai cac dir liéu trén Ngan hang gen dé xac
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dinh cac vi tri dot bién cua ting ching nghién ciru,
dong thoi xac dinh cac moi lién quan khang thuoc.

KET QUA VA THAO LUAN
Tach chiét DNA va khuéch dai gen

DNA tach tur cac ching M. tuberculosis dugc
kiém tra du chat lugng dung lam khuén dé nhan gen
katG bang phan tmg PCR véi cip mdi katG-F va
katG-R. Két qua dién di san pham PCR trén gel
agarose 1% (Hinh 1) da thu dugc mot bang DNA dac
hiéu tir tit ca cac chung nghién ctru, c6 kich thudc
khoang 0,7 kb, (twong ung véi kich thude 684 bp du
doan khi thiét ké mdi).

Két qua dién di kiém tra sau khi PCR nhan gen
katG cho théy, ca 7 mau bénh phém c6 chua vi
khuén lao déu cho két qua doan DNA ciia gen katG
¢6 chidu dai khoang 0,7 kb. Cac vach DNA rd rang,
dac hi¢u, khong co6 vach phu kém theo va cé kich
thudc ding theo dy tinh. Do viy, san pham PCR ctia
7 chung vi khuan lao nay dugc ching toi sir dung
cho céc nghién ctru tiép theo.

Xac dinh cac vi tri dot bién trén gen katG lién
quan den tinh khang thuoc isoniazid ¢ cac chiing

Doan gen katG ctia cac ching vi khuan lao trong
nghién ciru nay, sau khi doc trinh ty va xtr 1y két qua
da xuat hién cac dot bién khac nhau trén cac ching
lao khang thudc. Két qua dugc thé hién trong hinh 2.

Dé kiém tra lidu sy thay ddi nucleotide trén gen
clia cac chung c6 lam thay ddi cac amino acid trong
chudi polypeptide hay khong, chung ti da tién hanh
phan tich trinh ty amino acid, so sanh cidc mau
nghién cru v&i nhau va véi ching H37Rv. Két qua
dugc trinh bay trén hinh 3.

Két qua tir hinh 2 va 3 cho thay, dot bién da xudt
hién & 5 miu trén tong sb 7 miu nghién ctru. Dot
bién c6 thé xdy ra & mot diém hodc nhiéu diém trén
doan gen katG.

Trong s6 5 mau nghién ctru c6 mang dot bién &
gen katG thi ci 5 miu déu bi dot bién tai codon 315.
Dot bién tai codon 315 nay la dot bién thay thé 1
nucleotide loai G thanh loai C, sy thay thé nay lam
b6 md AGC tr& thanh ACC. Sy thay déi nucleotide
nay di lam thay d6i amino acid tai codon S315T
(Serine thanh Threonine).

Abete va ddng tac gia (2001) khi giai trinh tuy
gen katG cua 68 ching vi khuan lao khang INH phan
lap & chau Au da thu dwoc 62 mau (91%) c6 dot bién
tai codon 315 AGC—ACC (S315T), 4 miu (6%) c6
d6t bién AGC—ACC (S315T) va 2 mau (3%) c6 dot
bién AGC—ACA (S315T). Cac d6t bién hiém xay ra
khac nhu (AGC—ATC [S3151] va AGC—-CGC
[S315R]) cing da duoc tim thay trong cac nghién
ctru doi voi cac ching vi khuan lao duge phan lap tu
chau Phi (http://vi.wikipedia/wiki/
cochedocluccuavikhuan).

Nam 2008, Aslan va dong tic gia da tién hanh
thu thap mau bénh phim tai nhiéu ving khac nhau &
Chau A & xac dinh cac dot bién lién quan dén tinh
khang thudc trén cac gen katG, inhA, rpoB. Két qua
cho thdy c6 25 miu dugc chin doan c6 lién quan dén
tinh khang isoniazid trong sb 30 mau nghién ctru da
phat hién c6 4 diém dot bién trén gen katG. Tai
codon 315, c6 cac dang dot bién S315T, S315N va
S3151, trong d6 dang dot bién S315T chiém ty 18 16n
nhit (72%) (Aslan et al. 2008). Trong nghién ctru
nay, chung t6i chi gip mot dang dot bién & codon
S315T , khong gap dang dot bién S3151 va S315N,
¢6 thé 1a do sd lugng mau con han ché, hoic day co
thé 1a dang dot bién dic trung cho ting ving dia 1y.
Nhu vdy, cac mau lao khang thude dugc thu thap tir
nhiéu noi trén thé gidi co dic diém chung 14 xay ra
ddt bién tai codon 315 véi dang bién d6i amino acid
dién hinh 1a S315T, v6i tan suét rit cao. Bén canh
do6, dot bién S315I, S315N va S315R xay ra vdi tan
suat nho hon. Nhu vay, nghién ciru cta chung t6i
hoan toan thong nhéit véi cac cong b trong va ngoai
nudc khac.

Trong nghién ciru nay, ching t6i da phat hién ra
mot dot bién méi & miu DAS, xuét hién tai codon
324, bién d6i amino acid & dang D324G. Véi sb
lwong han ché va chua c6 diéu kién phan tich sau vé
polypeptide nén ching t6i chua khing dinh dugc dot
bién nay c6 lién quan tdi tinh khang thubc isoniazid
hay khong. Dé c6 thé dua ra mot két luan chinh xac
vé tinh khang thudc ciia cic mau bénh phiam nay, can
) lugng mAu 1én hon va duoc thu thap & nhiéu noi
khac nhau dé tién hanh nghién ciru.

Riéng & mau DAl khong thay co sy dot bién
trén codon nao ciia doan gen karG, nhung theo chén
doan khang sinh d thi mau DA1 khang 2 loai thude
la (Isoniazid va Streptomycin (S6 liéu khong trinh
bay & day). Nhu vdy, gen katG ciia mau DA1 c6 thé
mang dot bién tai codon ngoai ving gen ma ching
t61 nghién ctru.
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bp

750
500

~ 700 bp

Hinh 1. Dién di d6 san phdm PCR nhan doan gen katG t& DNA céc chling vi khuan lao. M: Maker 1kb. Giéng 1-7: The tw
cac mau nghién ctru S1, S2, DA1, DA3, DA4, DAS, N; Ging 8: Déi chirng am.
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H37Rv GRRCCGGATGRAGTGTATTGEGGCAARGRAGCGACCTGECTGGGCGATGRACGTTATAGCGGCARACGTGATCTGGARRRCCCGL
N1 . R EFEEFERE R R R tiriaaaas viraaas tiriaaaas .
31 . TRy tiaaas tirraaaaaaiaaaa EFEEEEE trrriaiariaaaaes .
32 R R E PR PR
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90 100 110 120 130 140 150 160
CTGGCGGCGGTGCAGatgGECCTGATTTATGTGAACCCGGAAGGCCCGAACGGCRAACCCGGRTCCGatgqGCGGCGECEETT

o
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GGRTATTCGTGARACCTTTCGTCGTatgGCGatgRRCGATGTGGAARCCGCGGCGCTGATTGTGGGCGGCCATACCTTTGGC?
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s1 e e e
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Hinh 2. So sanh trinh ty nucleotide cadc mau nghién ctru véi trinh ty nucleotide ctia chiing dai chuan H37Rv.
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---------------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------------------

................................................................................................................... .
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..................................................................................................................

R4 18
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Hinh 3. So sanh trinh ty acid amin cGa cac mAu nghién ctru véi chiing chudn H37Rv.
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KET LUAN

Trong 7 mau vi khun lao x4c dinh trinh ty doan
gen katG trong nghién ctru ndy, ¢ 5 miu xudt hién
dot bién tai codon 315. P6 1a dot bién thay thé 1
nucleotide loai G thanh loai C, lam b6 ma AGC tro
thanh ACC, da lam amino acid bién di tir Serine
thanh Threonine (S315T).

O miu DAS da xuét hién thém mot dot bién moi
tai codon 324, trong d6 amino acid Aspartic (D)
dugc Glycine (G) (D324G). Mau DAI khong thiy
xuét hién dot bién trén codon nao cua doan gen katG
nghién ctru.

Loi cam on: Cong trinh nay dwoc hoan thanh voi su
hé tro kinh phi ciia dé tai nhanh “Nghién cieu t6i wu
héa quy trinh xdc dinh nhanh cdc ching vi khuan lao
va lao khang thuéc bdng ky thudt sinh hoc phan tw”
thugc chuwong trinh KC10/06-10. Cam on Hoc vién
Qudn y di cung cdp mau vi khudn lao cho nghién
ctru nay.
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IN THE KatG GENE RELATED TO ISONIAZID

RESISTANCE OF MYCOBACTERIUM TUBERCULOSIS COLLECTED IN CENTRAL

AND SOUTH VIETNAM

Nghiem Ngoc Minh"?, Nguyen Thi Hoai Thu'

Institute of Genome Research, Vietnam Academy of Science and Technology
’Graduate University of Science and Technology, Vietnam Academy of Science and Technology

SUMMARY

Infection of Mycobacterium tuberculosis (MTB) is one of the most common infections in humans.
However, the detection rate is only 37% of estimated patients. Currently, Tuberculosic bacteria (TB) are
becoming more serious with many TB strains developing multi-drug resistance, and particularly, in case of co-
infection with TB and HIV/AIDS. The izoniazid resistant TB strains (INH) also resistant to the other anti-TB
antibiotics. The molecular biology methods have allowed rapid and accurate diagnosis of patients infected with
drug-resistant TB bacteria. In this study, we used primers katG-F and katG-R designed for amplication of a
fragment of 684 bp in katG gene in 7 strains of TB bacteria collected in Pham Ngoc Thach - Ho Chi Minh city
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and Hue Central hospitals. Sequence analysis of the katG gene fragments showed that 5 samples had
substitution mutations at codon 315 (point mutation G to C), leading to the change of amino acid from Serine
to Threonine (S315T). In the 5™ sample there appeared another mutation at codon 324, changing amino acid
Aspartic (D) to Glycine (G) (D324G). In the sample DA1, no mutation has been found in any codon in the
katG gene fragment studied. The results obtained in this study may have important implications in changing
the treatment regimen and control of tuberculosis in a country with high number of TB patients as in Vietnam.

Keywords: isoniazid, katG gene, multi-drug resistant, Mycrobacterium tuberculosis.
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