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T6M TAT 

Nhiem vi khuin lao {Mycobacterium tuberculosis) la mfl trong nhirng nhilm triing phi biln nhit d loai 
ngudi vdi udc tfnh ty If nhiem vi khuin lao dirpc xac dinh la chifim 1/3 dan sl thl gidi. Hifn nay, bfnh lao 
dang trd nfin nghiem trpng hon vdi d|lc trung la khang da thulc dli vdi hai logi tiiudc phi biln la isoniazid 
(INH) vi rifampicin (RIF). Bfnh lao khang da thulc gay ra nhChig khd khin khong chi trong cong lac dilu trj 
ma ben cgnh do li vifc kiem soit sy lan tmyfin nhanh chon^ cic chiing lao khing thuoc nay trong cpng ding. 
Dpt bien gen li mft ttong nhiing nguyen nhan chinh dan den tinh khing thulc ciia vi khuin lao. M?ic dii Vift 
Nam li mft trong nhung quoc gia cd sl ngudi nhilm lao va lao khang thuoc cao tren thfi gidi, tuy nhifin nh&ng 
nghifin cihi vfi dft bien gen lifin quan dfin tinh khing thudc kha it Trong nghien cihi nay. chiing toi phan tich 
tinh da hinh gen kalG (mi h6a calalase-peroxidase) cua cac chitng vi khuin lao khdng INH phan lgp td cac 
bfnh nhin d Bfnh vifn Trung uong Hue. Phan doan cd chieu dii 684bp ciia gen kalG td cic chiing vi khuin 
nay da dupc tach ddng vi dpc trinh ty. Ket qua phan tich cho thiy trong 14 chiing vi khuin lao nghifin cuu di 
phit hifn 13 chiing cd dft bien gen, trong d6 11 chiing mang dft bien thay dli amino acid td serine thinh 
Ihreonine/asparagine tgi codon 315. E)pt bien nay di dupc chimg minh la quy djnh tinh khing INH ciia vi 
khuan lao, Nhflti^ kit qua nay la ccr so tot dl phit trifin tiiinh bf sinh phim chan doin lao khing thulc INH d 
giai dogn sdm nhim giiip cho cdng tic difiu Vc\ trd nen hifu qua hem dli vdi cac bfnh nhan nhiem lao 

Tir khda: dpi biin gen. gen kalG, isoniazid, Mycobacterium tuberculosis, vi khudn lao khdng thudc 

MO DAU 

Bfnh lao gin lifin vdi sy phit trifn xi hpi loii 
ngirdi td hing ngan n im nay. ttfin thfi gidi chua bao 
gid vi khdng cd mpt qudc gia nao, mpt khu vyc nao, 
mpt din tpc nio khfing cd ngudi mic bfnh lao v i 
chet do lao. Ngiy nay, bfnh lao dang xuat hifn trd 
Igi va ciing vdi dai djch HIV/AIDS trd thanh mgt 
trong nhihig cin nguyen gay mic bfnh va tu vong 
chii yeu, dfc bift tgi c ic nude dang phit ttien. Hifn 
nay, trfin thf gidi cd khoing 2,2 ty ngudi d i nhiem 
lao. Trong do, cd khoing 80% s l bfnh nhan lao toin 
cau thupc 22 nudc cd ginh n$ng bfnh lao cao 
(Palomioe/o/. ,2007). 

0 nudc (a. bfnh lao cdn phd bifin v i d miic dp 
trung binh cao. Vift Nam dung thd 13 trong 22 nudc 
cd so bfnh nhin lao cao tren toan c iu (WHO, 2004). 
Hifn nay nguy co nhilm lao hing nam d nudc ta udc 
Unh l i 1,5% (d cac tinh phia nam la 2%, d cac tinh 
phia bic l i 1%). Theo bio cio dya trfin thim dd ldn 
ve lao khang thuoc toan cau cua WHO cong bo ngay 

26/2/2008, ty le nhifim lao khang nhieu thude hifn 
nay d muc cao ehua tung cd. Moi nim cd khoang 
nira trieu ca lao khing da thudc, theo udc tinh ciia 
WHO, khoang 5% trong sfi 9 ttifiu ca nhiem lao hang 
nim. Theo WHO, hifn nay bfnh lao khang thufic l i 
mpt van df toan cau, d§c bift nghiem trpng Ii tinh 
hinh khang da thudc. Qua cic nghifin cdu da cho 
thay Vift Nam li mot trong nhihig qudc gia cd ty If 
benh lao khing thudc cao tren the gidi (Caws el al, 
2007). 

Kit qu i dilu ttj vdi bfnh nhan khang thudc 
thudng khdng cao, nhit la d l i vdi bfinh nhan khing 
da thudc. Chi phi difu ttj bfinh nhan lao khing da 
thudc ting len 100 lan so vdi bfinh nhan lao khdng 
khing thulc va tham chi khong difiu trj dupc d mgt 
sd tnrdng hpp. Cho din nay INH la mdt ttong nhdng 
thudc dieu trj lao hifu qui nhat va nlu chung vi 
khuin lao khing INH li d iu hifiu nhan bilt ddi vdi 
cac chiing khing da thulc (Vilcheze et al'., 2007; 
Caws et al, 2007). C i o n ^ i f n cuu da chi ra r ing 
tinh khing INH cua vi khuin lao phan 1 ^ ttfin cac 
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mau bfnh phim dfiu cd lien quan dfin nhung dpt bien 
gen kalG, gen ma hda cho enzyme catalase-
peroxidase hoat hda INH trong tl bio vi khuan lao. 

Ci trang thai hoat ddng biitii thudng catalase-
peroxidase xiic tic cho phan iing hoat hda' thufic INH 
tieu thy NAD. Sau do phuc chit INH-NAD se lic chfi 
ho t̂ dpng ciia enoyl-ACP (acyl carrier protein) 
reductase (InhA) ttong chu trinh sinh ting hgp acid 
beo kilu 11 (FASH). Kft qua li dc chl sy tao thinh 
mycolic acid, mpt trong nhung acid beo cau true 
thinh te bio vi khuin lao, vi do dd tl bio vi khuin 
lao khdng thfi hinh thanh. Khi dgt bien xiy ra ttfn 
gen kalG sfi lim mit hoic giim boat tinh eua 
catalase-peroxidase (Heym et al, 1992; Heym el al, 
1995; Zhang el al, 1992; Vilcheze el ai, 2007). 
Nhdng dgt biln thudng thiy cd thf li nhim/vd 
nghia, them/mit dogn hoic ed thfi dft biln mit toin 
bf gen (Ramaswamy el al, 2003; Zhang el al, 
2005). Tuy nhifn, dgt biln dugc phit hifn nhilu nhit 
li dpt bien thay thl amino acid serine thinh 
threonine tgi codon 315, vi d cic chiing vi khuin lao 
mang dpt biln niy phdc hf INH-NAD giam di rd rft. 

Chinh vi vgy dpi bien niy dupc diing nhu la mpt 
ehi thj de xic djnh chiing vi khuan lao khing INH 
(Ghiladi et ai, 2004). Trong bii bio nay, cic chiing 
vi khuin lao phin lgp tu cic bfnh nhan nhiem lao tgi 
Bfnh vifn Trung ucmg Huf di dugc xic djnh la 
khing INH thdng qua cic phfip thd khing sinh do 
dirge diing lim nguyen Iifu dfi xic djnh dfit bien ttfn 
gen kalG. Nhihig sd Iifu td nghifin cdu niy Ii tien de 
dfi xiy dyng quy trinh chin doin lao khing thuoc 
INH d giai dogn sdm cdng tic dilu trj, bfin cgnh dd 
nhim cung cip thdng tin vfi tinh trgng vi khuan lao 
khing thuoc INH d Vift Nam. 

NGUYEN L1$U VA PHUONG PHAP 

V$t Iifu 

Cic ehiing vi khuan lao Mycobacterium 
tuberculosis (ky hifu 1...14) dugc phin lgp tu cae 
bfnh nhin, tgi Bfnh vifn Trung uong Hufi. Cic 
chiing vi khuin lao di dugc khing djnh tinh khing 
INH bing nudi ciy vi xac djnh khang sinh dd. DNA 
tdng sd td cic chung vi khuin lao niy dugc tach 
chiet tgi Hgc vifn Quan y vi duge dung de cho phin 
img nhin bin va tach ddng gen katG. 

Hda chit vi thilt bj 

Cic logi hda chit diing cho cac k$ thugt sinh hpc 
phin tu dugc mua tu cac hing Fermentas, Sigma-

Aldrich. Vector tich ddng pBT, ehung lfi bio kha 
bien E. coli DH5a dupc cung cip bdi Phdng Cong 
nghfi tfi bao thye vat, Vifin Cdng nghe sinh hpc. Cac 
bp kit 6^ tinh sgch plasmid, tinh sgch sin pham PCR, 
Taq polymerase ciia hang'Bioneer. Cae thi nghifm 
sinh hpe phan tu dugc tien hanh tten cic hf thong 
miy mdc cua Phdng Cdng nghfi tl bao thyc vit vi 
Phdng thi nghifm trpng difim Cdng nghf gen, Vifn 
Cdng nghe sinh hgc. 

Thilt kl moi khuech d^i phan do^n gen kalG 

Dya vao trinh ty gen kalG cua chiing vi khuin 
lao chuin (Genbank: accession number U06262). 
cap moi die hifu dugc thilt kl nhim myc dich 
khuech dai mgt phan doan gen katG dii 684bp. Phan 
doan gen dugc nhin bin nay ed mang ci codon 315. 
Cfp mfii thilt ke cd trinh ty nhu sau: 

katG F: 5'-GAG CCC GAT GAG GTC TAT TG-3' 

katG R: 5'-ACA AGC TGA TCC ACC GAG AC-3' 

Khuech d^i phin do^n gen katG bing phin iing 
PCR 

DNA cua 14 chiing vi khuln lao nghifn edu 
duge tich chilt va sd dyng lim khudif dl nhan bin 
phin doEin gen kaiG vdi cip mdi d^c hifu di dugc 
thilt kl. Thinh phan phan ung PCR bao gom: 2 mM 
MgClj, 0,2 mM dNTPs, 0,5 ^M moi, 1 dan vj Taq 
polymerase va 10 ng DNA tdng sl. Phin dng PCR 
dupc tifn hinh vdi 30 chu ky vdi chu trinh nhift bao 
gdm: 94''C/1 phut, 56"C/50 giiy, 72°C /I phut. Sin " 
pham PCR dugc kiem tra bing phuong phip difn di 
tten gel 1% agarose. 

Tich ddng phSn doan gen katG 

Sau khi difn di sin phim PCR trfin gel 1% 
agarose, bing vstch DNA cd kich thudc quan tim 
dugc tinh sgch sd dyng bf kit Gel Exttaction 
(Bioneer). Cic phan doan DNA tinh sgch dugc su 
dyng cho phin ting kit ndi vdi vector tich ddng pBT 
d 22"C ttong 60 phut. Vector tii tl hpp mang cic 
phan dogn DNA quan tam dugc biln ngp vio chiing 
tfi bio khi biln E. coli DH5a bing phuong phip soc 
nhift d 42^ . Chgn lgc cic ddng tf bio vi khuin E. 
coli DH5a mang vector tai to hpp theo phuang phip 
ehpn lgc khuan 1^ xanh/tring, phuong phip PCR tii 
khuin lgc va xu ly plasmid vdi enzyme gidi hgn 
BamHl 

Dgc trlnh Uf vi phSn tfch dft biln trfn gen kalG 

Plasmid tu cic ddng vi khuin E. coli DH5a 
mang vector tai td hgp di chpn Ipc dugc tich chilt 
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vi dpc trinh ty bang he thdng dgc trinh ty ty ddng 
eiia Phdng thi nghifm trpng diem Cfing nghe gen, 
Vifn Cdng nghfi sinh hpc. Trinh ty eac phan do^n 
DNA ciia cac chung lao nghifin cim dugc so sanh vdi 
trinh ty gen katG cua chung vi khuan lao chuin 
H37Rv (GenBink: accession number U06262) bing 
phin mem DNAStar. 

KfiT QUA VA THAO LUAN 

Khuech dai phan do^n gen katG 

Su dyng cap mdi katG F vi kalG R nhan ban 
dogn gen katG bing ky thulit PCR. Sau khi, san 
phim PCR dugc kifm tra bing difn di tren gel 1% 
agarose (Hinh 1). 

Kft qui difin di kiem tra sau khi PCR nhan gen 
kalG cho thay ci 14 chiing vi khuan lao dfiu ed ket 
qua duong tinh vdi dogn gen katG cd chieu dai 684 
bp. Cac vgch DNA dac hifu ro rang, khdng cd vgch 
phy kem theo. Nhieu tic gia khac khi nhan dogn gen 
katG dfi giai trinh ty, thudng kft qua ty If duong tinh 
vdi gen katG la 100%. Nhu vay, kit qua cua chiing 
ldi thdng nhat vdi cac cdng bo khac ttong va ngoii 
nudc (Asian el ai. 2008; Boslanabad et al, 2008; 
Nguyfin, 2001). San pham PCR trudc khi tgo sin 
pham kfit ndi dugc tinh sgch sd dyng kit tinh sach 
sin pham PCR cua hang Bioneer va sau dd kiem tta 
bing difin di tten gel 0,8 agarose. Cac sin pham PCR 
sau khi dupc tinli sach vi kilm tra cho kft qua vgch 
rd rang, sac net se dugc su dyng cho thi nghifim tich 
ddng gen su dyng vector pBT. 

bp M 1 

Hlnh ^. Sin phim PCR ktiuich dgi phin dogn gen katG M DNA marker 1 kb; 1-9: DNA tdng s 
nghidn a>u 

tir cic Chung vi khuin lao 

T ich ddng cic ph in do9n gen kalG 

Cac khuan lgc mang plasmid tdi td hgp chira 
dogn gen katG quan tam dugc sing Ipc bang ky thugt 
PCR khuan lac Cac ddng khuan lgc tring dugc chpn 
ngiu nhifin dl thyc hifn phan dng PCR khuin lgc su 

• dyng cap mdi katG F vi kalG R. Sin pham colony-
PCR dugc kifim tra bing phuang phap difn di trfn 
gel 1% agarose. Nfu khuan lgc cd plasmid mang gen 
katG Ihi sin pham PCR se xuat hifn mgt bang cd 

kich thudc mong mudn khoang 684 bp, Ddng thai, 
de khang djnh chac chin ring plasmid mdi tach chift 
cd mang dogn gen kalG quan tam, plasmid dugc tich 
chifit td cac dong khuan Igc nay vi cat kiem tta. San 
pham cat plasmid dugc kiem tra bing difn di ttfin gel 
l%agarose(Hinh2). 

Nhu viy, DNA plasmid mang doan gen kaiG da 
dugrc nhan Ifn vdi so lugng ldn trong tfi bio vi khuan 
E coli DH5a vi cd du difiu kifn ve dp tinh sach 
eiuig nhu ndng dp dfi giai trinh ty gen 

Hlnh 2. Sin phim cit plasmid t i i t l hgp mang phin dogn gen katG. M: DNA marker 1 kb; 1 - 6: Cic miu plasmid mang 
phin dogn gen kalG tir cic chiing vi khuin lao. 
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Phan tich trinh ty cac phan doan gen katG cua 
cic chung vi khuan lao nghifn cuu 

Cac phan dogn DNA ciia gen katG lich ddng tii 
cae ehiing vi khuan lao sau khi dpc trinh ty duge xu 
ly bing phin mfim BioEdit. So sinh trinh tu 
nucleotide va amino acid tii cic mau benh pham vdi 
trinh ty nucleotide va amino acid cua chiing dai 
H37Rv chung tdi thu dugc cac dpt biln d cac chung 
lao khing thudc (Bang 1 va 2). 

Dpi bifin xiy ra d 13 trfin long sl 14 mau bfnh 
pham. Dpi bien xay ra d mdt difim hoic nhieu difm 
tten dogn gen kalG. Tuy nhien khfing phii tit ca cic 
dpi biln diu dan dfin sy thay thl amino acid, d 

ehung sd I, t?i diem 768 ed dpi biln thay ddi 1 
nucleotide C thinh T lam bien ddi bg ba GCC thinh 
GCT, tai difim 1107 cd dpt biln thay ddi nucleotide 
C tiiinh T lam biln dli bd ba GGC tiiinh GGT; 6 
chiing so 4, tai diem 708 cd dpi bifn thay ddi I 
nucleotide C thanh T lam bifin ddi bp ba AAC thanh 
AAT; CJ ehung sd 9, tai difim 723 cd dgt bifin thay 
dfli nucleotide C thanh G lim bifn dfli bp ba CCC 
tiiinh CCG; d chiing sd 12, lgi dilm 1203 cd dot 
bifin thay ddi nucleotide C thanh A lam bifn ddi bp 
ba CCC Ihirtii CCA. Dli chilu vdi bing codon, cic 
dgt biln nay khdng lam xuat hifn cac amino acid 
mdi. Do do, cac dot bifin niy khong lifin quan tdi 
tinh khing thufic INH. 

Bing 1. Cic vj tri nudeotkte bj d< n trSn trlnh tg cic phin dogn gen katG 
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Ghi chii: X' Dft biin mit nucleotide: *: Cic dilm dfl bifn nucleotide nhung khSng thay dli amino acid; Cft thir nhif thd ty 
cic Chung lao nghidn ci>u: Hing ngang thir nhit: vj trl nucIe(rtkJe c6 dft biin trSn phSn dogn gen katG. 

Dpt biln xay ra it nhal tten 1 codon va nhifiu nhit 
la trfin 3 codon nhu d cic chimg sl 3, 7, 13. Trong sl 
13 ehiing co mang dpi biln thi ed tdi 11 chung xuat 
hifn dpi bien tgi codon 315, chiem 84,6%. Dpi biln 
lfi codon 315 niy li dpt biln tiiay till 1 nucleotide G 
tiiinh C. E)gt biln tgi codon 315 ciing cd thl li sy thay 

tiie cimg luc 2 nucleotide, nhu d chiing sfi 7. Sy tiiay 
ddi bp ba ma hda cac amino acid keo theo li sy thay 
ddi cic ammo acid do bp ba dd quy djnh. Vi v|y, 
amino acid tai codon 315 dugc biln dfli tu serine (S) 
tiiinh threonine (T), dgng dpi biln niy chilm ty If ra 
cao (84,6%). Nhihig dgt biln phit hifn ttong nghifin 
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cim nay khi thdng nhit vdi cic sd Iifu da cdng bd. 
Afanasev vi cgng su nghifn cihi 412 trudng hgp 
nhiem lao d Cpng hda lien bang Nga di phat hifin 
79,9% rnang dgt bifin S315T (Afanasev el ai, 2007). 
Cdng bo gan day d tinh Td Xuyfin (Sichuan) ciia 
Trung Quoc eho thiy trfn 60% ca nhiem lao mang dot 
biln niy vi con sd d linh Quang Dfing (Guangdong) 
la 68,6% (Gou et ai, 2008; Wang el ai, 2009). 

Ngoai ra, d chiing sd 13 va chiing sd 7 xual 
hifn dgt bien mat nucleotide lam djch khung dgc tai 
cie vj tri nucleotide tuong ung 628 vi 1163. Dgng 
dft bien niy cung di ghi nhan d cic nghifin ciiu 
khic, tuy nhifn tan sl rat thap (Bostanabad et ai, 
2008; Asian el ai, 2008). Bfin cgnh dot biln tai 
codon 315, chiing tfii phit hifn ra mpt sfi difm dpt 
biln mdi mi cic dpi bifn niy chua tdng dupc cdng 
bl trudc day. Vi dy d chiing s6 1, dot biln tgi 
codon 204 (W/R), d chimg so 2, dpi bifin lgi codon 
375 (P/S), d chiing sd 3. tgi codon 354 (T/A), tgi 

codon 404 (L/S), d chung sd 4, tai codon 248 (1/F), 
o chiing sd 6, tai codon 225 (M/V) va tai codon 327 
(K/V). d chung sd 7, lai codon 377 la (MA'), d 
chung sd 9. tai codon 402 (E/G), d chiing sd 11, tai 
codon 254 (R/H). Df khing djnh lieu nhiing dgt 
biet mdi nay cd lien quan tdi tinh khing INH ddi 
hdi nhdng nghifin ciiu sau hon vfi protein va vdi so 
lugng mau ldn han. ', 

Tdm Igi, qua nghifin cdu 14 miu bfnh phim 
mang dot bien cd khi nang lifn quan tdi linh khang 
thudc d cic chiing vi khuan lao khang [NH chung toi 
thay rang ty If dgt bifin tten gen katG la gan 93%. 
Quy ttinh chan doan vi khuan lao khing thudc bang 
phuong phip giii trinh lu gen se nit ngin thdi gian 
xudng cdn khoing 4 - 7 ngiy thay vi tu 2 - 4 thing 
nhu phuang phip cfi dien trudc day. Do vay, nghifin 
cihi nay cd y nghia rat ldn vdi cdng tdc difu tri vi 
kiem soit bfnh lao d mfit nudc cd mue dp bfinh nhan 
nhifim lao cao nhu nude ta 

Bing 2. Cic dft biin thay thi amino acid trfin phin dogn KatG cua cic chung vi khuin lao nghifin ciru. 
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li chu: X; Vj tri tuong i>ng dft biln mit 1 nucleotide 
ng ngang thir nhit: vj trf amino acid c6 dft bien trgn 

lim dich khung dpc; Cft thCr nhit: thif ty cic chung lao nghiSn ciru; 
protein katG. 

K£T LUAN 

Thyc hifn phin iing PCR nhan bin thinh cdng 
dogn gen katG d 14 chiing vi khuan lao nghien ciiu. 
Cic phan dogn DNA ciia gen kaiG dugc tich ddng 
vao vector pBT. Phan tich trinh ty nucleotide vi 

amino acid cho thay ty If dgt bien gen katG a 14 
ehiing vi khuin lao khing INH li gin 93%. Trong so 
13 chung vi khuan lao cd mang dgt biln thi dang dpi 
bifin thay thf 1 nucleotide lgi codon 315, lim sai 
nghta djch nia dan tdi thay ddi amino acid serine 
Ihanh threonine chiem ty If rat cao (84,6%). Ddi vdi 

191 
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14 chung vi khuan lao nghifin ciiu cd 1 chiing mang 
dgt bifn vira djch khung vua thay the nucleotide. 
Ngoai dang dpi bifin S315T tai codon 315 phd hifin 
d i phat hien, c ic dot bien khac chua timg dupe cdng 
bo trudc diy trfn thfi gidi ciing nhu d Viet Nam. 

Ldi cam on: Cdng trinh ndy dupc hodn thdnh vdi su 
hd Ira kinh phi ciia de tdi nhdnh "Nghien cuu tdi uu 
hoa quy trinh xdc dinh nhanh cdc chung vi khudn lao 
vd lao khdng thuoc bdng ky thudl sinh hpc phdn tir" 
thupc Chuang irinh KCIO/06-IO. Nghien ciiv duac 
thuc hifn co su dung cdc thiet bi cUa Phong thi 
nghifm trpng diem Cdng nghe gen. Vifn Cdng nghf 
sinh hpc. 
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SUMMARY 

Tuberculosis (TB) is a common and often deadly infectious disease caused by mycobacteria. Approximately 
one-third of the world's population has been infected with Mycobacienum tuberculosis. Tuberculosis becomes 
more serious due to the emergence of drug-resistant, especially muitiple-dnig resistant (MDR). strains of M. 
tuberculosis with typical phenotype being resistant to two most powerfiil anti-TB drugs isoniazid (INH) and 
rifan^icin (RIF) against tuberculosis. MDR-TB affects not only treatment approaches for patients but also 
programs to control the transmission of MDR strains in pubhc healfli. It has been demonstrated that the drag 
resistance in M. tuberculosis is associated with gene mutations. Although Vietnam is ranked 13th among the 
WHO list of 22 high-burden counuies threatened by TB. studies of gene mutations associated to dmg resistance in 
M. tuberculosis 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 Ceniral Hospital. 684-nucleolide DNA fragments of 
kalG of these strains were cloned and sequenced. Sequence analysis revealed that 13 studied M. tuberculosis 
strains carried point mutalions. Among these, 11 M. tuberculosis strains contained mutation al codon 315 (serine 
replaced by threonine). This mutation has been proved as a marker to delect M. tuberculosis strains resisted to 
INH, Results of this study can be used in order to develop a kit to detect MDR strains in early stages of TB 
treatment. 
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