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TOM TAT 

Nhiem vi khuan lao (Mycobacterium tuberculosis, MTB) la mdt frong nhiing nhiem tning phd bien nhat a 
loai ngudi, gay anh hudng nghiem frong tdi siic khde 1/3 dan sd the gidi. Tuy vay, ty le phat hien chi dat 37% 
sd benh nhan udc tinh. Ngay nay, benh lao cang frd nen nghiem frpng han do xuat hien cac chung lao khang da 
thudc (Multi-drug Resistant, MDR), lao khang thudc md rpng (Extensively Drug Resistant, XDR) va lao ddng 
nhiem HTV/AIDS. Nhung chimg vi khuan lao khang rifampicin (RIF) ddng thdi ciing khang vdi nhieu khang 
sinh chdng lao khac. Phuang phap sinh hpc phan tii cho phep chan doan nhanh va chinh xac cac trudng hop 
benh nhan bi nhiem vi khuan lao khang thudc. Trong nghien cim nay, cap mdi rpoB-F va rpoB-R da dupc thiet 
ke nham nhan viing quyet dinh khang RIF (Rifampicin Resistance Determining Region, RRDR) gdm 27 
codon. Sau khi PCR nhan doan gen rpoB d 7 chiing vi khuan lao nghien cira do Benh vien Trung uang Hue 
cung cap. Phan tich trinh tu doan gen rpoB tach ddng dugc xuat hien dot bien sai nghTa xay ra tai codon 531 
(TCG -> TTG) cd lien quan khang rifampicin. Ket qua nay rat cd y nghTa frong viec thay ddi phac do dieu tri 
ddi vdi nhiing benh nhan nay. 

Tir khoa: Gen rpoB, lao khdng da thuoc, rifampicin, vi khudn lao, xdc dinh dot bien • ' ^ 

MODAU 

Vi khuan lao (Mycobacterium tuberculosis, MTB) 
thudc gidng Mycobacterium, hp Mycobacteriaceae 
(Nguyin Dinh Bang, 1992). Day la vi khuan truyen 
nhiem va dupc Td chiic Y te the gidi (WHO) khuyen 
cao ve tinh frang khan cap toan cau bdi miic dp lay lan 
va hau qua nghiem frpng cila chiing gay ra ddi vdi siic 
khde con ngudi. Hang nam, fren the gidi udc tmh cd 
them 9 trieu ngudi mac benh lao va din tdi gan 3 trieu 
ngitdi bi ch6t'(Le Thi LuySn, Bd Y tS, 2007). 6 Viet 
Nam mdi nam cd khoang 100.000 ngudi mic benh lao 
va 20.000 ngudi chet, diing thii 13 frong sd 22 qudc gia 
cd sd benh nhan lao dupc bao cao cao nhat (Bd Y te, 
Trung tam phdng chdng lao qudc gia, 2006). Ngay nay 
benh lao cang frd nen nghiem frpng hon do xuat hifn 
cac chimg lao khang da thudc (MDR), lao khang thudc 
hiyet ddi (XDR) va lao ddng nhilm HTV/AIDS. Vi vay, 
viec nghien ciiu chan doan vi khuan lao khang thudc cd 
y nghia het siic to ldn ddi vdi y hpc cung nhu sire khde 
con ngudi. 

Hai phuang phap chan doan lao khang thudc 
dupc sir dung rdng rai hien nay d cac phdng thi 
nghiem fren the gidi la phuang phap xac dinh kieu 
hinh va phuang phap xac dinh kieu gen. Trong dd 
phuang phap xac dinh kieu hinh dua fren kha nang 

phat trien cua vi khuan lao tiong mdi trudng cd 
khang sinh phai mat 4 - 8 tuan va ddi hdi ndng dp 
cua mau cao nen dp nhay cua phan ung thap. Khac 
phuc nhiing nhupc diem fren, phuang phap xac dinh 
kieu gen dya fren co sd xac dinh dot bien d cac gen 
cd lien quan khang thudc tuong iing nhu giai trinh ty 
gen, lai fren pha ran, real-time PCR...(Juan et al, 
2007), frong do giai trinh ty gen van la phuang phap 
CO ban, xac dinh MDR tiong cac mau benh pham 
lam sang chinh xac va rd rang nhat. 

Genome cua M. tuberculosis cd chieu dai 
4411522 cap base (base pair - bp) bao gdm 90,8%) 
trinh ty ma hda protein va chi cd 6 gen gia (James, 
1995). Gen rpoB la mdt doan DNA cd kich thudc 
3519 bp ma hda enzyme RNA polymerase. Thdng 
qua enzyme nay, RIF gay tac dung len chiic nang sao 
ma tao cac RNA thdng tin (mRNA) d vi khuan lao. 
Trong hau het cac nghien ciru tien the gidi deu cho 
thiy, khoang 96%o cac chimg vi khuan lao khang RIF 
diu xuit hien phan doan sieu dot bien dai 81 bp (27 
codon tir codon 507 - 533) nam tiong viing giiia cua 
gen rpoB (Kristin, Margreta, 1997; Nguyen Van 
Hung, 2001; Traore, Deun, 2006). Trong do, cac dot 
bien sai nghia lam thay ddi amino acid Ser -> Leu, 
His -> Arg va Arg -> Vai tuang iing vdi vi tri dot 
bien tai cac codon 531 (TCG -^ TTG), codon 526 
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(CAC ^ GAC) va codon 516 (GAC ^ GTC) 
(James, 1995; Telenti et al, 1993; Tracevska et al, 
2002). , 

VAT LIEU VA PHUONG PHAP NGHIEN ClTU 

Vat lieu nghien cihi 

Nguon DNA tong so cua vi khudn lao 

DNA tdng sd cua cac chiing vi khuan nghien 
ciiu do Hpc vien Quan Y cung cap duoc tach chiet 
va tinh sach theo phuang phap 
phenol/chloroform/isoamyl alcohol (Pham Hung 
Van, 2007). 

Cdc sinh phdm hda chdt chinh 

Hda chat dung cho phan itng PCR (Fermentas), 
kit thdi gel, kit tach chiet plasmid (Qiagen), vector 
nhan ddng pBT (Phdng Cdng nghe te bao thuc vat, 
Vien Cdng nghe smh hpc), chung vi khuan E. coli 
DH5a dupc sir dung cho bien nap vdi vector nhan 
ddng pBT (Fermentas) va mpt sd hda chit khac diu 
d dang tinh khiet nhu: cao nam men, peptone tir ICN 
(My), cac enzyme BamHl, T4 ligase tit Fermentas. 

Chimg M. tuberculosis dupc nudi cay tien mdi 
trudng Lowenstein-Jensen. Cac chung E. coli dupc 
nudi cay tiong mdi trudng LB ldng (10 g/l Bacto-
tiyptone; 5 g/l Yeast extiact; 10 g/l NaCI; pH 7,2). 
Chpn chimg mang plasmid tai td hop tten LB dac (LB 
ldng -I- 20 g/l agar) bd simg khang sinh ampicillin 100 
mg/l, IPTG 100 mg/l va X-gal 200 mg/l. 

Phirong phap nghien ciru 

Thiet ke moi 

Cac cap mdi dupc thiet ke de khulch dai viing 
RRDR gdm 27 codon nam gan trung lam cua gen 
rpoB dya vao frinh ty gen rpoB ciia chiing dai 
H37Rv da dupc cdng bd fren ngan hang giii lieu gen 
qudc te NCBI. Cac cap mdi dupc thiet kl tai nhung 
vung cd dp bao thu cao nhat va phai chiia vung 
RRDR. Tren co sd do, cac mdi dac hieu rpoB-F (5'-
GCC ACC ATC GAA TAT CTG GT - 3') va rpoB-
R (5'- ACA CGA TCT CGT CGC TAA CC - 3') 
dupc thiet ke de nhan vung gen 571 nucleotide cua 
gen rpoB. 

Tdch chiet DNA vd khuech dai gen 

DNA tdng sd cua M. tuberculosis dugc tach 

chiet theo phuang phap phenol/chloroform/isoamyl 
alcohol (Pham Himg Van, 2007). Phan iing PCR 
nhan doan gen rpoB dac hieu dupc thye hien vdi the 
tich 25 pi gdm: 10,25 pi nudc; 2,5 dem PCR lOX; 
2,5 pi MgClj 25 mM; 2,5 pi dNTP 2,5 mM; 1 pi mdi 
loai mdi rpoB-F va rpoB-R 50 pmol/pl; 0,25 pi Taq 
DNA polymerase 5 U/pl; 5 pi miu DNA tdng sd va 
theo chu ky nhiet nhu sau: 01 chu ky 95°C/5 phiit; 40 
chu ky (94°C/1 phiit, 50°C/45 giay, 72°C/1 phiit); 01 
chu k^ 72°C/10 phiit; va giii d 4°C din khi phan tich. 

Ddng hoa rpoB vdo vectorpBT 

Sau khi khuech dai, tinh sach bang bd kit cua 
Qiagen, doan gen rpoB tiep tuc dupc ddng hda vao 
vector pBT de tao vector tai td hop mang gen rpoB 
(ky hieu: pBrpoB). Hdn hpp phan iing ndi ghep 20 
pi (12 pi san phim PCR; 2 pi dem lOX T4 ligase; 1 
pi vector pBT; 1 pi PEG; 1 pi T4 ligase; 3 pi nudc) 
dupc il d 22°C ttong 2 h. 10 pi san pham ndi ghep 
dupc u vdi te bao kha bien E. coli DHS a (da dupc xit 
ly bang CaCl2 theo phuang phap chuan) ttong 15 
phiit va sdc nhiet 42°C ttong 70 giay. San pham biln 
nap dupc bd sung 700 pi LB ldng, lac 200 vdng/phiit 
frong 1 gid d 37°C va trai fren dia thach cd bd sung 
ampicillin 100 mg/l, IPTG 100 mg/l va X-gal 200 
mg/l. Dia thach dupc li qua dem d 37°C. Moi chiing 
duoc chpn 3 ddng khuan lac de tien hanh chay 
colony-PCR nham kiem tra gen chen, hon hpp phan 
ling colony-PCR 25 pi gdm: 15,25 pi nudc; 2,5 dem 
PCR lOX; 2,5 pi MgCb 25 mM; 2,5 pi dNTP 2,5 
mM; 1 pi mdi loai mdi rpoB-F va rpoB-R 50 
pmol/pl; 0,25 pi Taq DNA polymerase 5 U/pl; 
khuan lac lay tryc tiep tit dia thach va theo chu ky 
nhiet: 01 chu ky 95°C/5 phiit; 40 chu ky (94°C/1 
phut, 50°C/45 giay, 72°C/1 phiit); 01 chu ky 72°C/10 
phiit; va giii d 4''C. Mdt frong 3 ddng khuin lac ciia 
mdi chung cho ket qua duong tinh tdt nhit vdi phan 
ling colony-PCR tiep tiac dupc chpn nudi qua dem 
frong mdi trudng LB ldng cd bd sung khang sinh 
ampicillin 100 mg/l. Plasmid pBrpoB tach chilt va 
tinh sach theo protocol cua bd kit Qiagen mdt lan 
niia dupc kiem tra chae chan cd doan gen chen qua 
phan ling cat bang enzyme han che BamHl. Plasmid 
cho ket qua duong tinh tiep tuc phyc vy cho qua 
trinh giai trinh ty gen. 

Dgc trinh tu vdphdn tich gen 

Gen rpoB dupc giai trinh tii thdng qua phan 
ling PCR gin BigDye, sir dung cap mdi dac hieu 
M13 cua pBT. Hdn hpp phan iing 20 pi gdm: 3 pi 
BigDye ready mix; 2 pi khudn; 1 pi mdi; 14 pi 
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nudc. Theo chu ky nhiet; 01 chu ky 96°C/5 phiit; 20 
chu ky (96730 giay; 50°C/20 giay; 60°C/4 phiit); va 
giii d 4°C. San phim PCR dupc tua, tinh sach bing 
3 M acetate Natti, ethanol, isopropanol va dupc doc 
tiinh tu tren may ABI PRIMSM 3100 Avant 
Genetic Analyzer. Phin mim BioEdit va BLAST 
dupc sii dung dl phan tich va so sanh trinh tu viing 
RRDR (27 codon) vdi chiing chuin wild type 
H37RV tren Genbank (Taxonomy ID: 83332, 
ACCESSION NC_000962), vdi gen rpoB da dupc 
cong bd ky hieu Rv0667 do do se thu dupc kit qua 
cac vj tri dot biln cd lien quan khang thudc cua 
tirng chung nghien ciru. 

KET QUA V A T H A O L U A N 

doan DNA quan tam chen vao giCra gen p-
galactosidase) mpc tren dia thach va cd ket qua 
duong tfnh vdi colony-PCR (Hinh 2) dupc chpn de 
nudi cay va tach plasmid kiem tra. 

ad 

bp M 1 4 8 

750-

500-

Tach chiet DNA va khuech dai gen 

DNA tach tir cac chung M. tuberculosis dupc 
chay dien di kiem tra tren gel agarose 1% (khdng 
bieu dien ket qua). DNA tinh sach dupc diing lam 
khudn de nhan gen rpoB bing phan irng PCR vdi cap 
moi rpoB-F va rpoB-R. Ket qua dien di san phim 
PCR tren gel agarose 1% (Hinh 1) da thu dupc mdt 
bang DNA rat dac hieu, cd kich thudc 571 bp, tuong 
ling vdi kich thudc dy doan khi thilt kl mdi. Do vay, 
san pham PCR tiep tuc dupc diing de ddng hda va 
xac dinh trinh ty. 

San pham PCR dupc chen vao vector nhan ddng 
pBT, hinh thanh vector tai td hpp pBrpoB va bien 
nap vao E. coli DH5a. Khuan lac tring (do cd phan 

Hinh 1. Dien di san pham PCR nhan doan gen rpoB b lng 
cap mdi rpoB-F va rpoB-R. M: thang chuan DNA 1 kb; 1 - 7: 
cac Chung tuang i ing TBos-OS, TB05-II, TB05-2I, TBo5-27 
TB05-33, TB05-40, TB05-5O; 8: ddi chiing am. 

De xac djnh chinh xac gen chen, plasmid dupc 
cat bang enzyme cat han che BamHl. Ket qua dien di 
kiem tra cho mdt bang cd kich thudc tuong irng vdi 
gen rpoB (-571 bp), cac bang cdn lai la pBT da bj 
cat (-2,7 kb) va pBrpoB chua cit hit hoac cd thl do 
plasmid bi diit gay... (Hinh 3). Do vay, chic chin 
rang doan gen rpoB da dupc chen vao vector pBT. 
Cac vector tai td hpp nay tiep tuc dupc chpn cho giai 
trinh ty gen. 

M 1.1 1.2 1.3 2.1 2.2 2.3 3.1 3.2 3.3 4.1 4.2 4.3 5.1 5.2 5.3 6.1 6.2 6.3 7.1 7.2 7.3 8 

Hinh 2. Dien di san pham colony-PCR nhan doan gen rpoB b lng cap mdi rpoB-F va rpoB-R. M: thang chuan DNA 1 kb; 1.1 
- 7.3: cac ddng t i i 1 - 3 doi vdi cac chung tuang i ing TBos-OS, TB05-II, TB05-2I, TB(,5-27, TBos-33, TBo5-40, TBo5-50; 8: ddi 
chiing am. 

Phan tich trinh ty gen rpoB cua tii-ng chiing 
nghien ciiu 

D I xac dinh trinh ty gen rpoB cua moi chiing M. 

tuberculosis nghien ciiu, vector tai td hpp pBrpoB 
dupc sii' dung iam khudn chay PCR cho dpe trinh ty. 
Trinh ty gen rpoB cua moi chung dupc doc 2 chieu 
xudi va ngupe su dung cap moi dac hieu M13-F va 
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M13-R cua vector pBT. Ket qua dupc tiinh bay d 
hinh 4. 

bp M 1 2 3 4 5 

2500 

Hinh 3. Dien di san phahn cat plasmid tai to hap pBrpoB 
bang enzyme cat han chd BamHl. iVI: thang chuan DNA 1 
kb; 1-7 cac chung tuang u'ng TBo5-03, TB05-II, TB05-2I, 
TB06-27 TB05-33, TB05-40, TB05-5O. 

Trinh ty phan doan 571 nucleotide ciia gen rpoB 
va tiinh ty amino acid suy dien dupc thu nhan bang 
chuang tritih BioEdit. Phan tich bang chuang trinh 
BLAST va so sanh vdi chimg wild type H37Rv cho 
thay chimg nghien ciiu TB05-O3 phat hien dot bien 
thay thl nucleotide tai codon 531 (TCG ^ TTG) 
lam thay ddi amino acid Ser -> Leu (Hinh 4 va 5). 
Theo nhung ket qua ma cac tac gia tiong va ngoai 
nudc da cdng bd, khoang 96% cac chimg lao khang 
RIF cd dot bien d viing RRDR cua gen rpoB. Tan 

suat dot bien d cac chiing lao khang thudc chu yeu 
xay ra d mdt codon, va chu ylu la dot bien sai nghia 
do thay thl mot nucleotide (Cavusoglu et al, 2002; 
Ramaswamy, 1998). Theo Matsiota Bernard va 
ddng tac gia (1998), Pozzi va ddng tac gia (1999) 
nghien ciiu tien cac chimg lao khang RIF dupc phan 
lap tir Hy lap va cac chung lao khang da thudc ttr 
Italy cho thay, ty le dot bien tren gen rpoB cd lien 
quan khang RIF chiem tan sd cao nhat tai codon 531 
(TCG -> TTG) lan lupt d cac nghien ciiu la 56% va 
59%. Elif va ddng tac gia (2005) cGng nghien cuu 
cac dac tinh phan tir d 21 chiing lao khang RIF dupc 
phan lap tir Malatya, Thd Nhi Ky cho kit qua phat 
hien dot bien tten gen rpoB tai cac vi codon 531, 
516, 526, va 513 vdi ty le tiiomg iing 47,6%, 23,8%, 
14,3%, and 14,3%, ttong do dot biln tai codon 531 
(TCG ^ TTG) la thudng thiy nhit (47,6%). EUf va 
ddng tac gia ciing so sanh ty le nay vdi cac nghien 
ciiu khac tren the gidi ddi vdi 3000 chiing lao khang 
thudc dupc phan lap tit 44 nudc khac nhau va nhan 
thay ty le dot bien tai codon 516, 526 va 531 d cac 
chiing phan lap tir chau A, chau Uc va Nga thudng 
cao hon cac vung khac, ttong dd dot bien tai codon 
531 cd tan sd cao hon ca. Do dd, ket qua nay ciia 
chiing tdi ciing phii vdi dac diem chung va thudng 
thay nhat ttong cac nghien ciiu tten the gidi. Sau 
chung nghien curu cdn lai, sau khi giai trinh tu chiing 
tdi khdng nhan thay dot bien nao xay ra fren viing 
RRDR cua gen rpoB, dieu do chiing td cac chung 
M. tuberculosis nay khdng lien quan tdi tinh khang 
RIF. 

Clone TB05-O3 codon 531: C ^ T 

340 3}0 3<0 3m \ K 0 ""-^ 390 
l A T T C ^ T O O A C C A O A A C A A C C C O C T O T C O O O O T T O A C C C A C A A O C O C C O A f T O T T O O C O C T G O 

mmmh!f4mikimdmmtMhk 
J 10 2 0 3 0 4 0 SO 

TBO5-03:rpo8(!«K;.CCi<KCXGCTG>.GCC.i,%rrC.^T<»ACC*.OJi_AC;.ACCC«TdTCG<;<WTT0ACCC,tC.t.i<X:<X;COiCTCT7^ 
H 3 7 R v : rpoB 0<K>.CCX<;^CAGCT5ACCCJkATTCAT<K;;iCCAGiiCA;.CCC<KTCTCWGGTTCACCCi.C.iMKOCCOiCTGTCCCCCCIO 

, i 

Hinh 4. Phan ti'ch, so sanh trlnh tu nucleotide va phat hien dot bien tai phan doan 81 bp cua gen rpoB doi vdi chung TBo5-03. 
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501 Ala H e Lya Glu Phe Phe d y Tlir Ser Cin Leu Ser Gin Phe Ket isg Gin Asn 51? 

GCG ATC M G GAG TTC TTC GGC ACC AGC CAG CTG AGC CAA TTC ATG GAC CAG AAC 

519 Asn Pro Leu Ser Cly Leu Thr His L ^ krg Irg Leu Ser Ala Leu Gly Pro Gly 533 

AAC CCG CTG TCG GGG TTG ACC CAC AAG CGCCGA CTG TCG GCGCTG 

T 
TTG(Lm\ 

GGG CCC GGC 

Hinh 5. Ket qua xac djnh trinh tu va phat hien dot bien tren chung nghien ciiu TB05-O3. Phan in dam: Vung sieu dot bien 
lien quan khang RIF tren gen rpoS (codon 507 - 531). P/ian in 3am nghieng: Dot bidn tai codon 531 (Ser -> Leu). 

KETLUAN 

Doan gen rpoB ciia 7 chung M. tuberculosis 
nghien ciiu thu nhan tii cac benh nhan d Berth vien 
Trung uong Hue da dupc nhan len thdng qua phan 
ling PCR. Tach ddng, tao vector tai td hpp, tach chiet 
DNA plasmid cd chiia doan gen rpoB va xac dinh 
trinh tu da dupc thuc hien thatih cdng. Ket qua cho 
thay 1 chung mang dot bien tai codon 531 cua gen 
rpoB cd lien quan den tinh khang RIF da phat hien. 
Dieu nay ciing phu hpp vdi nhung cdng bd thudng 
gap nhat ve dot bien sai nghia tai codon 531 (Ser -> 
Leu) cua cac tac gia fren the gidi. 

Ldi cam cm: Cdng trinh ndy duac hdan thdnh voi sve 
hd trp kinh phi cua di tdi nhdnh "Nghien cieu tdi leu 
hda quy trinh xdc dinh nhanh cdc chimg vi khudn lao 
vd lao khdng thudc bdng ky thugt sinh hpc phdn tic" 
thudc Chuang trinh KClO/06-10. Mpt sd kit qud xdc 
dinh trinh tu dupc thuc hiin trin cdc thiit bi cua 
Phdng thi nghiem trpng diim Cdng nghi gen thudc 
Vien Cdng nghi sinh hpc. 
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IDENTIFICATION OF RIFAMPICILIN-RESISTANT MYCOBACTERIUM 
TUBERCULOSIS STRAINS BY POINT MUTATION ANALYSIS OF RPOB GENE 

Nghiem Ngoc Minh'' *, Nguyen Van Bac', Nguyen Huu Cuong', Nguyen Trung Nam', Chu Hoang Ha', 
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SUMMARY dv.:.:'{. ( ^'.•>\'• /:'. rw.>^ J.'iiB 

Mycobacterium tuberculosis (MTB) is a pathogenic baterial species in the genus of Mycobacterium 
causing most cases of tuberculosis. As reported by WHO tuberculosis threatens the health of one third of the 
world's population. The most facing problem which makes tuberculosis become more seriously is the 
appearance of antibiotic-resistant TB strains classified as Multi-drug Resistant TB (MDR-TB), Extensively 
Drug Resistant (XDR) and TB co-infected with HIV/AIDS. Screening and detection drug-resistant strains 
would help the treatment and diagnosis for tuberculosis more effective in patients. Advantages in molecular 
biological techniques such as PCR, real-time PCR allow researchers rapidly, exactly identity the drug-resistant 
M.tuberculosis strains isolated from patients. In this study, primer pairs rpoB-F and rpoB-R were designed to 
amplify the rifampicin resistance determining region (RRDR) including 27 codon of the rpoB gene. After 
amplified sequences of Mycobacterium tuberculosis strains isolated from 7 patients of the central hospital in 
Hue, they were forwarded for sequencing. The Results of sequence analysis showed that a mutation at the 
codon 531 (TCG -^ TTG) was detected. And this result was useful method to change the treatment for these 
patients. 
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