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TOM TAT

Nhi&m vi khuin lao (Mycab-c(mum tuberculosis) 13 mé1 trong nhimg nhlem tring phé bién nhit & loai
ngudi véi wée tinh ty 1¢ nhiém vi khuan lao duge xdc dinh I3 :l'uém 1/3 dan sé tl qldl ngn nay. b¢nh lao
dang tro nén nghiém trong hon véi dic tumg 1a khing da thude déi véi hai logi thuoc phé bién 12 |somnz|d
(TNH) va rifampicin (RIF). B¢nh lao khang da thuée gy ra nhimg khé khan khéng chi mong céng Lic dleu [}
ma bén canh do I2 viée kiém sodt sy lan truyén nhanh chéug chc ching lao khﬂng thude oy trong céng dong.
Dt bién gen 13 md\ rong nhm\g nguyén nhin chinh dan den tinh khang thude cia vi khuin lao. Mic di Viét
Nam I4 mot rong nm}ng quéc gia cé sb ngudi nhiém lao va 1ao khang thudc cao trén thé gidi, ty nhién nhimg
nghién ciru vé dot bién gen lién quan dén tinh khéng thude kha iL Trong nghién ciu nay. ching 16i phan tich
tinh da hinh gen karG (m héa mlalase—p:mxxdasc) cua cac ching vi khuan lao khéng INH phin lap nr cic
bénh nhan & Bénh vign Trung wong Hué. Phan doan ¢6 chidu dii 684bp cia gen karG tt cde chiing vi khuin
niy 43 duge tach ddng vi doc trinh 1. Két qua phan tich cho thiy trong 14 chuog vi khudn lao nghnen ciu 4
phat hién 13 ching cé dét bién gen, rong dﬁ 11 ching mang dét bién thay dbi amino acid tir serinc thanh
lhrenmndnspmgme 131 codon 315. b blrn nay d3 dugc chimg minh 1a quy dinh tinh khéng INH cia vi
khusn lao. Nhimg két quu nay 14 co s¢ lnl dé phit rién thinh b sinh phim chin dosn lao khing thuée INH &

giai doan s6m nhim gitip cho cong téc diéu trj rd nén biéu qua hon déi véi cc bénh nhan nhidm lao

Tir khda: dpt bién gen. gen katG, isomacid, Mycobacterm tuberculosis, vi khudn lao khing thudc

M0 PAU

Bénh lao gén lién véi sy phat rién x3 hji loai
ngudi nr hing ngan nirn nay. trén thé gidi chua bao
gid va khéng ¢d mt quéc gia nao, mét khu vyre ndo.
mo( déin 19c ndo khong cé ngudi méc bénh lao va
chét do lao. Ngay nay. bénh lao dang xudt hign e
lai vi cing voi dai dich HIV/AIDS tré lhanh mét
trong nhn'ng cin nguyén gy mic bénh va tir vong
chu yeu dic biél tai cdc nudc dang phat trién. Hién
nay. trén thé gi¢i c6 khoang 2. 2 ty ngudi di nhiém
lao Trong 6. ¢6 khodng 80% s6 bénh nhén lao toan
cdv thugc 22 nudc c6 ginh ning bénh lao cao
{Palomio er al., 2007).

O nube ta. bénh lao con phd bién va & mirc dp
trung binh cao. Viét Nam dimg thir 13 trong 22 nude
€6 6 bénh nhén lao cao trén toin cau (WHO, 2004).
Hién nay nguy co nhiém lao hang nim & nudc ta uée
tinh 14 1,5% (6 cdc tinh phia nam la 2%, ¢ céc tinh
phia bic 14 1%). Theo béo c4o dya trén tham do lon
v& lao khéng thubc 1oan cau cua WHO céng bd ngay

36/2/2008, ty 1é nhiém lao khang nhiéu thudc hign
nay ¢ mic cao chua timg co. M&i nam cb khoang
nira tri¢u ca lao khang da thube, theo uée tinh cua
WHO. khoing 5% trong s6 9 triéu ca nhiém lao hang
ndm. Theo WHO, hi¢n nay bénh lao khang thuée 12
mot van dé toan cau, d3c biét nghiém trong 12 tinh
hinh khang da thude. Qua céc nghlén ciru di cho
thdy Vigt Nam 1a mét trong nhﬂnp quéc gia ¢b ty I¢
bénh lao khang thubc cao 1eén thé gigi (Caws et al.,
2007).

Két qua diéu i véi b¢nh nhdn khing thude
thudmg khang cao. nhal la doi v&i bénh nhin khing
da thuéc. Chi phi didu tr bénh nhin lao khéng da
thudc IAng 1én 100 lin so véi bénh nhén lao khong
khing thude va tham chi khong diéu tr duge & mét
s0 trudng hep. Cho dén nay INH I3 mt trong nhu'ng
thude diéu tn lao hiéu qua nhit va néu chung vi
khuin lao khing INH I2 dau hi¢u nhan biét dm vai
cic ching khang da thube (Vilchéze er al., 2007;
Caws et al., 2007). Céc nghién ciru da chi ra ﬂng
tinh khing INH coa vi khudn lao phén I3p trén cic
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miu bénh phim déu c6 lién quan dén nhing ddt bién
gen katG. gen ma hoa cho enzyme catalase-
peroxidase hoat hoa INH wrong 1€ bao vi khuan lao.

G trang théi hoat djng bioh thuimg catalase-
peroxidase xuc tic cho phan u img hoat hoa thubc INH
tiéu thy NAD. Sau d6 phirc chat INH-NAD s& {rc ché
hogt déng cua enoyl-ACP (acyl carrier protein)
reductase (inhA) trong chu trinh sinh lang hop acid
béo kiéu [1 (FASIY). Két qua |4 ¢ ché sy tao thanh
mycohc acid, mgt trong nhimg a(:ld béo chu mic
thanh & bao vi khuin lao. vé do dé té bao vi khuin
120 khéng thé hinh mmh Khi dot bién xay ra urén
gen katG s& lam mit hoic giam hoat tinh cua
catalase-peroxidase (Heym ef al., 1992; Heym et al.,
1995, Zhang ef al.. 1992: Viichéze ef al.. 2007).
Nhig 43t bién thuomg théy c6 thé 1a nharnlvo
nghia, thém/mét doan hoic ¢6 thé djt bién mat toan
bo gen (Ramaswamy er al.. 2003 Zheng er al.,
2005). Tuy nhién, 4§t bién dugc phat hién nhiéu nhat
1A ddt bién thay thé amino acid serine thinh
threonine tai codon 315, va & céc chung vi khuéin lao
mang dét bién ndy phirc hé¢ INH-NAD giam di rd rét.

Chinh vi vdy dét bién ndy dugc dung nhu 1a mét
chi thj dé xéc dinh ching vi khuin lao khéng INH
(Ghnladu et al., 2004). Trong bai bio nay, céc ching
vi khudn lao phn I§p tir cdc b¢nh nhén nhiém lao tai
Bénh vién Trung wong Hué da dugc xic dinh 13
khang INH thang qua cac phép thir khang smh dbd
duge ding lam nguyén liéu dé x4c dinh dét blen tréo
gen katG. Nhimg 50 ligu tir nghién ciru ndy 14 tién dé
dé xay d\rng quy trinh chén doan lao khing thuée
INH & giai doen som cong tac diéu trj, bén canh d6
nhim cung cap thong tin vé tinh trang vi khuin lao
khang thuoc INH ¢ Viét Nam.

NGUYEN LIEU VA PHUONG PHAP

Vit ligu

Cac ching vi khuin lao Mycobacterium
tuberculosis (ky hiéu |...14) dugc phén Jgp tr cic
bénh nhdn, lal Bénh vién Trung uong Hué. Cic
chang vi khugn lao da dugc khnng dinh tinh khéng
INH bAng nudi ciy va xic dinh khing sinh dd. DNA
1dng sb wr céc ching vi khusn lao niy dugc tich
chiét tgi Hoc vign Quén y va dugc ding dé cho phan
{mg nhin ban va tich dong gen katG.

Hoéa chit va thiét b
Céc logi hoa chit ding cho céc k¥ thuit sinh hoc
phan nr dugc mua tir cdc hing Fermentas, Sigma-
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Aldrich. Vector tach dong pBT. chung 1€ bio kha
bién E. coli DH5a duge cung cap boi Phong Cong
nghe té bao thye viL Vién Cong nghé sinh hec. Céc
b kit dé tinh sach plasmid, tinh sach sin pham PCR,
Taq polymerase cua hing’ Bioneer. Céc thi nghi¢m
sinh hoc phn tir duoc tién hanh trén céc hé, théng
may méc cia Phong Cong nghé (¢ bao thye vit vi
Phong thi nghiém trong diém Cong nghé gen, Vién
Céng nghé sinh hoc.

Thiét ké mdi khuéch dai phan dogn gen karG

Dya vio trinh tu gen karG ciia ching vi khuén
lao chuun (Genbank: accession number U06262).
cip mdi dic hiéu dugc thiét ké nhim myc dich
khuéch dai mg1 phan doan gen katG dii 684bp. Phin
doan gen dugc nhin ban ndy c6 mang ca codon 315.
Ciip moi thiét ké c6 trinh ty nhy sau:

katG F: 5-GAG CCC GAT GAG GTC TAT TG-¥'
katG R: 5-ACA AGC TGA TCC ACC GAG AC-3'

Khuéch dgi phin dogn gen katG bing phin img
PCR

DNA cia 14 ching vi khudn lao nghién ciu
duge tach chiét va sir dyng 1am khudif dé nhan bin
phin doan gen karG véi cip mbi dic higu da duge
thiét ké. Thinh phan phan img PCR bao gdm: 2 mM
MgCl,, 0,2 mM dNTPs, 0,5 uM mdi, | don vj Taq
polymerase vi 10 ng DNA tong 8. Phan tmg PCR

dugc tién hanh v6i 30 chu ky véi cbu trinh nhiét bao

gom: 94°C/1 phit, 56°C/50 gidy, 72°C /1 phit. Sin
phidm PCR dugc kiém tra bing phuong phép dién dl
trén gel 1% agarose.

Téch dong phén doan gen katG

Sau khi di¢gn di sin pham PCR trén gel 1%
agarose, bang vach DNA c6 kich thuéc quan tém
dugc tinh sach sir dung by kit Gel Extraction
{Bioneer). Cac phin doan DNA tinh sach dugc sit
dung cho phan img két ndi voi vector thch ddng pBT
& 22°C trong 60 phit. Vector tai t6 hgp mang cic
phan doan DNA quan t3m duvc bién nap vao chung
1€ bdo kha bién E. coli DHSa bing phuong phip s6c
nhigt & 42°C. Chon lgc céc dong Lépbﬁo vi khuén £,
coli DH5a mang vector i t8 hop theo phuong phép
cbon loc khuin lac xaolvtring, phuong phép PCR tir
khuin lac va xir Iy plasmid v6i enzyme gi6i han
BamHI.

Boc trinh ty va phin tich djt bién trén gen katG

Plasmid tir cic dong vi khuén E. coli DHSa
mang veclor i td hop di chon lgc duge tich chiét

i
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v doc trinh ty bing hé théng doc trinh v ty dong
coa Phong thi nghi¢m trong diém Cédng nghé gen,
Vign Céng ngh¢ sinh hoc. Trinh ty cic phan doan
DNA cua céc chung lao nghién ciru duge so sanh vai
trinh ty gen karG cua chung vi khuin lao chuin
H37Rv (GenBank: accesston number U06262) bing
phin mém DNAStar.

KET QUA VA THAO LUAN

Khuéch dai phan doan gen katG

Su dyng cip mdi karG F va katG R nhan ban
dogn gen ka!G bﬁng ky thuit PCR. Sau khi, san
pham PCR dugc kiém tra bang dién di trén gel 1%
agarose (Hinh 1).

Két qua dign di kiém tra sau khi PCR nhin gen
karG cho thiy ca 14 ching vi khudn lao déu c6 két
qui duong tlnh véi doan gen karG cé chidu dai 684
bp. Cic vach DNA dic higu rd ring, khong co vach
phu kém theo. Nhiéu téc gia khac khi nhin doan gen
katG dé giat trinh ty, thudmg két qua ty 1¢ duong tinh
v6i gen katG 1a 100%. Nhu viy, két qua cua ching
16i thong nbét véi chc cong bd khac trong va ngoai
nuéc (Aslan et al.. 2008; Bostanabad er al.. 2008:
Nguyen, 2001). San phiam PCR trudc khi 1ao san
pham két ndi dugc tinh sach st dung kit tinh sach
san phim PCR cua bing Bioneer va sau d6 kjcm ra
bing dién di én gel 0,8 agarosc. Céc sanpham PCR
sau khi dugc tinh sach va kiém tra cho két qua vach
16 rang, sic nét s& duge sir dung cho thi nghiém tach
dong gen su dung vector pBT.

Hinh 1. San phdm PCR khudch dai phan doan gen katG. M- DNA marker 1 kb; 1-9: DNA t8ng s6 lir cac ching vi khudn lao

nghién curu.

Téch ddng céc phin doan gen karG

Cac khuén lac mang plasmid t4i t6 hgp chira
dogn gen katG quan tim dugc sang loc, béng ky thugt
PCR khudn lac. Céc dong khuan lac tring dugc chon
ngau phién de thye hién phan img PCR khuan lac su

- dyng c3p mbi katG F vi katG R. San phim colony-
PCR dugc kiém tra bnng phuong phép dién di trén
gel 1% agarose. Néu khuan lgc c6 plastmd mang gen
katG thi san pham PCR s& xuét hi¢n mt bing ¢6

kich thuéc mong, muon khoang 684 bp. Déng thai,
dé khiing djnh chic chin ring plasmid méi tach chiét
6 mang doan gen karG quan tam, plasmld dugc tach
chiél tir cdc dong khudn lac ndy va cit kiém tra, San
phim cit plasmid dugc kiém tra bing di¢n di rén gel
1% agarose (Hinh 2).

Nhu viy. DNA plasmid mang doan gen kaiG da
dugc nhén 1én véi 6 lwong I6n trong (€ bao vi khuan
E coli DH5u va c6 dui diéu kign vé d¢ tinh sach
cing nhur nong d¢ de gid1 trinh ty gen

Hinh 2. Sén ph&m cAt plasmid tai td hop mang phan doan gen katG. M: DNA marker 1 kb; 1 - 6: Cc mau plasmid mang

phén doan gen katG tir cac chiing vi khuén lao.
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Phin tich trinh iy cic phin dosn gen katG cua
chce chung vi khuan a0 nghién ciru

Cac phén doan DNA cua gen katG tich dong tir
céc ching vi khuin lao sau kh1 dgc trinh tr duge xior
ly bing phin mém BioEdit. Su sanh trinh
nucleotide va amino acid fir cac miu bénh pham véi
trinh ty nucleotide va amino acid cua ching dai
H37Rv chiing t6i thu dugc cic djt bién & cic ching
lao khang thudc (Bang 1 va 2).

Dot bién xdy ra & 13 wén 16ng s 14 mau bénh
pham. Djt bién xay ra & mot diém hoZic nhi¢u diém
trén dogn gen karG. Tuy phién khong phai 1t ca cac
dt bién déu din dén sy thay thé amino acid. G

La Duy Anh et al.

ching 6 1. tai diém 768 c6 dot bién thay déi 1|
nucleotide C thanh T 1am bién dbi b ba GCC thank
GCT, tai diém 1107 c6 8t bién thay di nucleotide
C thanh T 1am bién ddi by ba GGC thanh GGT; O
ching s 4, tai diém 708 c6 dot bién thay ddi |
nucleotide C lhanh T lam bién ddi by ba AAC thanh
AAT: O ching sb6 9, tai diém 723 c6 dét bién thay
i nucleotide C thanh G lam bién dbi bé ba CCC
thanh CCG; G ching s6 12, tai diém 1203 c6 dt
bién thay déi nucleotide C thanh A 1am bién ddi by
ba CCC thanh CCA. Déi chiéu véi bang codon, chc
4ot bién nay khong lam xudt hign cic amino acid
méi. Do d6. cac dét bién niy khong lién quan t6i
tinh khang thuéc INH.

Bang 1. Cac vj trl nucleotide bj dot bién trén trinh ke céc phan dogn gen kalG

ad

612 620 673 708" T23' 742 761

925 644 980

1060 1070 1107* 1123 1129 1163 1203" 1205 1211

1

2

1GG-
CGG

AAC-
AAT

ATG-
GTG

§8

GGT-

TGT

AGC~
ACC

AGC-
ACC

AGC~
ACC

AGC-
ACC

AGC-
ACC

AGC-
ACG

AGC-
ACC

AGC-

AGC-
ACC

AGC-
ACC

AGC-
ACC

AGC-
ACC

GGC-
GGT

CCG-
TCG
ACC.
GCC

T1G-
TCG

ATA

ATG- X
GTG

GAG-
GGG

cce-
CCA

Ghl chi: X- D4t bién mAl nudeotide: *: Cac didm 6ot bién nucleotide nhung khong thay 68} amino acid; C4l thir nhét: thir by

céc ching 8o nghién ciru: Hang ngang thir nhAt: vj trt nucleotide cb ad1 bién trén phan Goan gen katG.

D4t bién xay ra it nhit én | codon va nhiéu nhél
1a wén 3 codon nhu & cic chungso 3,7,13. Trong so
1 ching cé mang dét bién thi w t6i 11 ching xudt
hién dét bién tai codon 315, chiém 84 ,6%. Dot bién
i codon 315 nay la dg1 bién thay thé 1 nucleotide G
thanh C. Dt bién tai codon 315 ciing ¢ thé 1 syr thay
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thé clng lic 2 nucleotide, nhu & ching sé 7. Sy thay
d5i b9 ba ma héa cic amino acid kéo theo la sy thay
d6i cic amino acid do b ba dé .quy dinh. VI vy,
amino acid tai codon 315 dugc bién déi tir serine (12
thanh threonine (T), dang ot bién nay chiém ty 18

a0 (84.6%). Nhimg dét bién phat hién trong nghién
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ciru nay kha théng nhit véi cic sb ligu d3 cong bé.
Afanasev va céng sy nghién cim 412 mromg hop
nhiém lao & Cgng hoa lién bang Nga d3 phit hign
79.9% man§ dot bién S315T (Afanasev er al., 2007).
Cong bo gan diy ¢ tinh Tir Xuyen (Sichuan) coa
Tmng Quac cho lhay trén 60% ca nhiém lao mang dét
bién ndy va con sé & tinh Quing Déng (Guangdong)
18 68.6% (Gou et al., 2008; Wang et al., 2009).

Ngoai ra, a ching s& 13 va ching s 7 xuit
hién djt bién mat nuclcotide lam dich khung doc tai
céc vi ui nucleotide tuong ung 628 va 1163. Dang
dét bién ndy cin, da ghl nhan @& cac nghién cuu
khac, tuy nhién tan sb rét thip (Bostanabad er al.,
2008; Aslan er al., 2008). Bén canh dol blen tai
codon 35, ching 15i phnl hién ra mét sé diém dot
bién méi mi céc dét bién nay chua timg duge cong
bb trudc diy. Vi dy & ching sb 1. dét bién tai
codon 204 (W/R), & ching s& 2, 4§t bién tai codon
375 (P/S), & ching sé 3. tai codon 354 (T/A). tai

codon 404 (L/S). & ching sb 4, tai codon 248 (I/F).
o chiing s 6. tai codon 225 (M/V) va tai codon 327
(K/V), & chung sb 7. tai codon 377 la (M/V), &
ching sb 9. tai codon 402 (E/G). 6 chiing sé 11, tai
codon 254 (R/H). Dé khéng dinh liéu nhimg dét
biét mai nay c6 lién quan 16i nnh khing INH doi
hoi nhimg nghién ciru siu hon vé pmlem va vai sb
lugng méu 16n hom, \

Tom ](II qua nghién ciru 14 mdu bénh phém
rang dét bién ¢6 khi ning lién quan 1Gi tinb khing
thude & cic ching vi khuin lao khang INH chung 101
thiy riing ty 1 dot bién (rén gen karG 1a gan 93%.
Quy winh chan dodin vi khuan lao khing, thude Mng
phuong phip giai trinh v gen s& rit ngin thai gian
xudng con khoing 4 - 7 ngly thay vi tir 2 - 4 thing
nhu phuong phép cb d|en truée ddy. Do vay. nghién
ciu ndy c6 y nghia rat Ion véi cong téc diéu trj va
Kiém sodt bénh lao & mjt nuéc ¢6 mirc d$ bénh nhan
nhiém lao cao nhu nuoc ta

Béng 2. C4c dd1 bién thay thé amino acid Irén phan doan KalG cua cac ching vi khudn 130 nghidn ciru.

™ 204 210 225 | 248 254 309 315 327 | 354 356 3ars | 3717 388 | 402 | 404
1 WIR ST

2 ST PIS

3 s TIA us
4 HF s

5 SIT

6 MV Kl

7 ST

8 ST MV | X

9 ST EIG

10

1 N/H SIT

12 SIT

13 X GIC | 8IT DIG

14 ST

Ghi chi: X: V] trf trong irng dét bidn mat 1 nucleotide Iam dich khung doc; C4t thr nhit: thir t c4c chiing lao nghién ciru:
Hang ngang thir nhit: vj Il amino acid cé dt bién Irén protein kalG.

KET LUAN

Thyc hi¢n phan img PCR nhan ban thinh cong
doan gen kasG & 14 chung vi khuan lao nghién cinu.
Céc phan dogn DNA cua gen karG dugc tich dong
vio vector pBT. Phin tich minh 1y nucleotide va

amino acid cho thiy ty Ié dét blen gen katG o |4
ching vi khuan lao khang INH 13 gin 93% Trong sb
13 chang vi khudn a0 c6 mang dgt bién thi dang dét
bién thay thé 1 nucleotide tai codon 315, lam sai
nghia dich ma dan t6i thay ddi amino acid serine
thanh threopine chiém ty I¢ rat cao (84.6%). Déi véi
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14 chung vi khuin Jao nghién cir ¢6 | chiing mang
dot bién vira dich khung vira thay thé nucleotide.
Ngoai dang dét bién S315T tai codon 315 phd bién
di phat hi¢n, cic djt bién khac cbua timg dugc cong
b trrdc day trén thé gidi ciing nhur & Vigt Nam.

L¥ri cam omn: Cong trinh nay dupc hoan thanh voi sy
6 trer kinh phi cua dé 16i nhanh “Nghién ciru lol wu
hoa quy trinh xdc dinh nhanh céc ching vi khudn Iao
va lao khang thude bﬁng k¥ thugt sinh hoc phan "
thuge Chucmg trinh KC10/06- ID Nghién cuu dwgc
thiee hign ¢o str dung cac thiér bj ctia Phong thi
nghiém trong diém Cong ngh¢ gen, Vién Cong nghé
sinh hoc.
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SUMMARY

Tuberculosis (TB) is a common and often deadly infectious discase caused by mycobua:na Approxnmale]y
one-third of the world's population has been mfecled with . Th becomes
more serious duc to the of drug: i multiple-drug resistant (MDR), strains of M.

tuberculasis with typical phenotype being resistant to two most powerful anti-TB drugs isoniazid (INH) and
rfampicin (RIF) aganst tuberculosis. MDR-TB affects not only treatment approaches for panenis but also
programs Lo control the lmnsrvuss:on of MDR strains in pubhc health. It has been demonstrated that the drug

in M. tub is iated with gene Although Vietnam is ranked 13th arong the
WHO hst of 22 high-burden countries threatened by TB. studies of gene iated 1o drug in
M. tuberculosty is limited. In this work, we analyzed polymorphism of the gene encoding KatG from 14 M
tuberculosis strains isolated from 14 clinical patients in Hue Central Hospital. 684-nucleotide DNA fragments of
XarG of these strains were cloned and sequenced. Sequence analysis revealed that |3 studied M. tuberculosis
strains carried point mutatons. Among these. || M, auberculosis sirains contained mutation at codon 315 (serine
replaced by threonine). This mutation has been proved as a marker to detect M. fuberculosis strains resisted to
INH. Results of this srudy can be used in order 1o develop a kit to detect MDR strains in early stages of TB
treatment,
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