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TOM TAT

Nhiém vi khuin lao (Mycobacterium tuberculosis, MTB) 1a mdt trong nhitng nhiém triing phé bién nhit &
loai ngudi, gy anh hudng nghiém trong t6i sic khée 1/3 dan s6 thé gisi. Tuy véy, ty 1€ phat hién chi dat 37%
s6 bénh nhan uéc tinh. Ngay nay, bénh lao cang tré nén nghiém trong hon do xuét hién céc ching lao khéng da
thubc (Multi-drug Resistant, MDR), lao khang thuéc mo réng (Extensively Drug Resistant, XDR) v4 lao dong
nhiém HIV/AIDS. Nhitng ching vi khudn lao khang rifampicin (RIF) dbng thoi cling khang véi nhiéu khang
sinh chéng lao khac. Phuong phép sinh hoc phan tir cho phép chén doan nhanh va chinh xdc céc truong hop
bénh nhan bi nhiém vi khuan lao khang thuéc. Trong nghién ctru nay, cip mdi rpoB-F va rpoB-R di dugc thiét
ké nhim nhén ving quydt dinh khang RIF (Rifampicin Resistance Determining Reglon RRDR) gbm 27
codon. Sau khi PCR nhén doan gen rpoB & 7 ching vi khuén lao nghién ctu do Bénh vién Trung wong Hué
cung cép. Phén tich trinh tr doan gen rpoB tach dong duge xuat hién d6t bién sai nghia x4y ra tai codon 531
(TCG > TTG) c6 lién quan khéng rifampicin. Két qua nay rit c6 ¥ nghia trong viéc thay ddi phac db diéu trj

d6i v6i nhitng bénh nhan nay.

Tir khéa: Gen rpoB, lao khing da thuée, rifampicin, vi khuén lao, xéc dink dot bién

MG DAU

Vi khuén lao (Mycobacterium tuberculosis, MTB)
thugc gibng Mycobacterium, ho Mycobacteriaceae
(Nguyén Dinh Bang, 1992). Pay 1a vi khuan truyén
nhiém va duge TS chirc Y té thé giéi (WHO) khuyén
c4o vé tinh trang khén cAp toan ciu bdi mirc d6 lay lan
va hau qua nghiém trong ciia ching gly ra d6i véi stc
khoe con ngudi. Hang nim, trén thé gidi uée tinh ¢6
thém 9 triéu ngudi mic bénh lao va dan t6i gan 3 triéu
ngudi bi chét' (Lé Thi Luyén, B6 Y té, 2007). O Viét
Nam mdi nim c6 khoang 100.000 ngudi méc bénh lao
v4 20.000 ngudi chét, dimg thir 13 trong s6 22 qubc gia
¢6 sb bénh nhan lao duoc béo céo cao nhat (Bo Y t,
Trung tAm phong chdng lao quéc gia, 2006). Ngay nay
bénh lao cang tré nén nghiém trong hon do xuét hién
cc chiing lao khéng da thudc (MDR), lao khang thubc
tuyét d6i (XDR) va lao ddng nhiém HIV/AIDS. Vi vay,
viéc nghién ciru chin doan vi khudn lao khang thudc co
¥ nghia hét sirc to 16n dbi vdi y hoc cling nhu strc khoe
con nguoi.

Hai phuong phap chin doan lao khang thudc
dugc su dung rong rdi hién nay & cac phong thi
nghiém trén thé gidi 14 phuong phép xé4c dinh kiéu
hinh va phuong phap xac dinh kiéu gen. Trong do6
phuong phép xac dinh kiéu hinh dya trén kha ning

phat trién ctia vi khuén lao trong méi trudmg c6
khang sinh phai mét 4 - 8 tudn va doi hoi nong do
ctia miu cao nén d6 nhay cua phan img thép. Khéc
phuc nhimg nhugc diém trén, phuong phap xac dinh
kidu gen dua trén co s& x4c dinh dot bién & cac gen
¢6 lién quan khang thudc tuong tmg nhur giai trinh tr
gen, lai trén pha rdn, real-time PCR...(Juan et al,
2007), trong d6 giai trinh tr gen van la phwong phap
co ban, xac dinh MDR trong céc méu bénh phim
1am sang chinh x4c va rd rang nhét.

Genome cua M. tuberculosis c¢6 chiéu dai
4411522 cép base (base pair - bp) bao gbm 90,8%
trinh ty mi hoéa protein va chi cé 6 gen gid (James,
1995). Gen rpoB 1a mét doan DNA c¢6 kich thude
3519 bp mi hdéa enzyme RNA polymerase. Thong
qua enzyme nay, RIF giy tdc dung 1én chirc nang sao
mi tao cac RNA thong tin (mRNA) & vi khuén lao.
Trong héu hét cic nghién ciru trén thé gidi déu cho
thiy, khoang 96% cac chimg vi khuén lao khang RIF
d&u xuit hién phén doan siéu dt bién dai 81 bp (27
codon tir codon 507 - 533) nim trong ving giira cia
gen rpoB (Kristin, Margreta, 1997; Nguyén Vin
Hung, 2001; Traore, Deun, 2006). Trong do, cac dot
bién sai nghla lam thay déi.amino acid Ser > Leu,
His = Arg va Arg - Val tuong umg véi vi trd d6t
bién tai cac codon 531 (TCG = TTG), codon 526



(CAC > GAC) va codon 516 (GAC = GTC)
(James, 1995; Telenti ef al., 1993; Tracevska et al.,
2002). .

VAT LIEU VA PHUONG PHAP NGHIEN CUU
Vit liéu nghién ciru

Nguén DNA téng sé ciia vi khuén lao

DNA tdng s cia cac ching vi khuin nghién

ciru do Hoc vién Quan Y cung cép dugce tach chiét _

va tinh sach theo phuong phap
phenol/chloroform/isoamyl alcohol (Pham Hung
Van, 2007).

Céc sinh phdm héa chit chinh

Hoéa chét ding cho phan img PCR (Fermentas),
kit thoi gel, kit tach chiét plasmid (Qiagen), vector
nhan dong pBT (Phong Céng nghé té bao thyc VAt
Vién Céng nghé sinh hoc), chung vi khuén E. coli
DH50, dugc st dung cho bién nap voi vector nhan
dong pBT (Fermentas) va mdt s0 hoa chit khac déu
& dang tinh khiét nhu: cao ndm men, peptone tir ICN
(M9), cac enzyme BamHI, T4 ligase tir Fermentas.

Ching M. tuberculosis dugc nudi cly trén méi
‘truong Lowenstein-Jensen. Cac chung E. coli dugc
nudi cdy trong méi truong LB long (10 g/l Bacto-
tryptone; S g/l Yeast extract; 10 g/l NaCl; pH 7,2).
Chon ching mang plasmid tai t6 hop trén LB dic (LB
16ng + 20 g/l agar) bd sung khéng sinh ampicillin 100
mg/l, IPTG 100 mg/l va X-gal 200 mg/l.

Phuong phap nghién ciru
Thiét ké moi

Céc c3p mdi duoc thiét ké dé khuéch dai ving
RRDR gdm 27 codon nim gan frung tdm cla gen
rpoB dua vio trinh tr gen rpoB cua chung dai
H37Rv d3 dugce céng b_é trén ngan hang giir liéu gen
qudc t& NCBI. Céc cip mdi dugc thiét ké tai nhitng
viung ¢6 d6 bao thu cao nhat va phai chira ving
RRDR. Trén co s¢ d6, cac mdi dic hiéu poB-F (5°-
GCC ACC ATC GAA TAT CTG GT - 3°) va rpoB-
R (5’- ACA CGA TCT CGT CGC TAA CC - 3")

dugc thiét ké d& nhan ving gen 571 nucleotide cua
gen rpoB.

Tdch chiét DNA va khuéch dai gen
DNA téng sé cia M. tuberculosis dugc tach
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chiét theo phwong phéap phenol/chloroform/isoamy!
alcohol (Pham Hung Van, 2007). Phan tmg PCR

- nhén doan gen rpoB dic hiéu dugc thuc hién voi thé

tich 25 pl gom: 10,25 pl nudc; 2,5 dém PCR 10X;
2,5 ul MgCl, 25 mM; 2,5 pl dNTP 2,5 mM; 1 ulmf)l
loai m6i rpoB-F va rpoB-R 50 pmol/ul; 0,25 pul Taq
DNA polymerase 5 U/ul; 5 pl mau DNA téng s6 va
theo chu ky nhiét nhu sau: 01 chu ky 95°C/5 phit; 40
chu ky (94°C/1 phut, 50°C/45 gidy, 72°C/ 1 phat); 01
chu ky 72°C/10 phit; va gift & 4°C dén khi phan tich.

Dong hda rpoB vao vector pBT

Sau khi khuéch dai, tinh sach bang bd kit cua
Qiagen, doan gen rpoB tiép tuc dugc dong hoa vao
vector pBT & tao vector tai to hop mang gen rpoB
(ky hiéu: pBrpoB). Hén hop phan tmg néi ghép 20
ul (12 pl san pham PCR; 2 ul dém 10X T4 ligase; 1
ul vector pBT; 1 pl PEG; 1 pl T4 ligase; 3 pl nuéc)
dugc 0 & 22°C trong 2 h. 10 pl san phim ndi ghép
duoc i véi té bao kha bién E. coli DHS50 (d3 dugc xir
1y bang CaCl, theo phuong phap chuén) trong 15
phitt va soc nhiét 42°C trong 70 gidy. San phAm bién
nap dugc bd sung 700 pul LB 1ong, lac 200 vong/phit
trong 1 gior & 37°C va trai trén dia thach c6 bd sung
ampicillin 100 mg/l, IPTG 100 mg/l va X-gal 200
mg/l. Pia thach duge G qua dém & 37°C. Mbi ching
dugc chon 3 dong khudn lac dé tién hanh chay
colony-PCR nham kiém tra gen chén, hdn hop phan
{mg colony-PCR 25 pul gom: 15,25 pul nudc; 2,5 dém
PCR 10X; 2,5 pul MgCl, 25 mM; 2,5 pl dNTP 2,5
mM; 1 pl mdi loai méi rpoB-F va rpoB-R 50
pmol/ul; 0,25 pl Tag DNA polymerase 5 U/pl;
khun lac 18y truc tiép tir dia thach va theo chu ky
nhiét: 01 chu ky 95°C/5 phat, 40 chu ky (94°C/1
phit, 50°C/45 gidy, 72°C/1 phit); 01 chu ky 72°C/10
phat; va gitt & 4°C. Mt trong 3 dong khuén lac ciia
mdi ching cho két qua duong tinh t6t nhit véi phan
ung colony-PCR tiép tuc duge chon nudi qua dém
trong moi truomg LB léng c6 bd sung khang sinh
ampicillin 100 mg/l. Plasmid pBrpoB tach chiét va
tinh sach theo protocol cua bd kit Qiagen mét lan
nira dugc kiém tra chic chin c6 doan gen chén qua
phan tmg ct bang enzyme han ché BamHI. Plasmid
cho két qua dwong tinh tiép tuc phuc vu cho quéd
trinh giai trinh ty gen.

Doc trinh tir va phdn tich gen

Gen rpoB dugc giai trinh tu thong qua phan
ung PCR gan BlgDye sir dung cdp moi dac hiéu
M13 cia pBT. Hén hop phan tmg 20 ul gom 3ul
BigDye ready mix; 2 ul khudn; 1 pl moi; 14 pl
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nudc. Theo chu ky nhiét: 01 chu ky 96°C/5 phit; 20
chu ky (96°/30 giay; 50°C/20 giay; 60°C/4 phut); va
gilt & 4°C. San phdm PCR dugec tia, tinh sach bang
3 M acetate Natri, ethanol, isopropanol va dugc doc
trinh ty trén mdy ABI PRIMSM 3100 Avant
Genetic Analyzer. Ph4n mém BioEdit va BLAST
dugc sir dung dé phan tich va so sanh trinh ty vang
RRDR (27 codon) v&i ching chuidn wild type
H37Rv trén Genbank (Taxonomy ID: 83332,
ACCESSION NC_000962), v6i gen rpoB da dugc
cong b ky hidu Rv0667 do d6 s& thu dugc két qua
cac vi tri ddt bién c6 lién quan khang thudc cia
tirng chung nghién ctu.

KET QUA VA THAO LUAN

Téch chiét DNA va khuéch dai gen

DNA tach tir cac chung M. tuberculosis dugc
chay dién di kiém tra trén gel agarose 1% (khdng
biéu dién két qua). DNA tinh sach dugc ding lam
khu6n dé nhan gen rpoB bang phan ing PCR v¢i cdp
mdi rpoB-F va rpoB-R. Két qua dién di san phim
PCR trén gel agarose 1% (Hinh 1) da thu dugc mot
bing DNA rit dic hiéu, c6 kich thudc 571 bp, tuong
tmg véi kich thuéc du doan khi thiét ké mdi. Do vay,
san phdm PCR tiép tuc dugc ding dé dong héa va
xac dinh trinh tu.

San phdm PCR dugc chén vao vector nhan dong

pBT, hinh thanh vector tai ~t(z) hop pBrpoB va bién
nap vao E. coli DH5a. Khuén lac trang (do cé phén

doan DNA quan tdm chén vao gilta gen B-
galactosidase) moc trén dia thach va c6 két qua
duong tinh véi colony-PCR (Hinh 2) dugc chon dé
nudi cdy va tach plasmid kiém tra.

750
500

Hinh 1. Pién di san phdm PCR nhan doan gen rpoB bang
¢8p moi rpoB-F va rpoB-R. M: thang chudn DNA 1 kb; 1-7:
céc ching twong (*ng TBgs-03, TBos-11, TBos-21, TBes-27
TBes-33, TBos-40, TBs-50; 8; dbi chirng am.

Pé xac dinh chinh xac gen chen, plasmid dugc
cit b’fmg enzyme cit han ché BamHI. Két qua dién di
kiém tra cho mét bang c6 kich thuéc tuong ung véi
gen rpoB (~571 bp), cac béng con lai 1a pBT dd bi
cét (~2,7 kb) va pBrpoB chua cit hét hoac c6 thé do
plasmid bj dirt gay... (Hinh 3). Do vy, chéc chén
rang doan gen rpoB di dugc chén vao vector pBT.
Céac vector tai td hop nay tiép tuc duge chon cho giai
trinh tu gen. '

bp M111213212223313.23.34142435152536.16.263717.273 8

g1 Et ‘33”5.;;

Hinh 2. Bién di san pham colony-PCR nhan doan gen rpof8 bng cap mdi rpoB-F va rpoB-R. M: thang chuan DNA 1 kb; 1.1
- 7.3: cac dong tir 1 - 3 d6i voi cac chiing twong (ng TBos-03, TBos-11, TBos-21, TBes-27, TBgs-33, TBos-40, TBes-50; 8: dbi

chirng am.

Phin tich trinh ty gen rpoB cia ting chiing
nghién ctu

Pé xac dinh trinh tu gen rpoB cta mdi ching M.

tuberculosis nghién citu, vector tai t& hop pBrpoB
duge st dung 1am khudn chay PCR cho doc trinh tu.
Trinh tu gen rpoB cia mdi ching duoc doc 2 chiéu
xudi va ngugc st dung cap mdi dic hiéu M13-F va
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MI13-R cua vector pBT Két qua dugc trinh bay &

hinh 4.

bp M 1 2 3 4 5 6 7

2500
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Hinh 3. Dién di san pham cét plasmid tai td hop pBrpoB
béng enzyme cét han ché BamHI. M: thang chuan DNA 1
kb; 1-7 cac ching twong rng TBgs-03, TBes-11, TBos-21,
TBys-27 TBgs-33, TBos-40, TBgs-50.

Trinh ty phan doan 57F nucleotide cta gen rpoB
va trinh ty amino acid suy dién dugc thu nhén béng
chuong trinh BioEdit. Phan tich bang chwong trinh
BLAST va so sanh v¢i chung wild type H37Rv cho
thiy ching nghién ctru TBgs-03 phat hién dot bién
thay thé nucleotide tai codon 531 (TCG > TTG)
lam thay dbi amino acid Ser > Leu (Hinh 4 va 5).
Theo nhiing két qua ma céc tac gia trong va ngoai
nude da cong b, khoang 96% cac chimng lao khang
RIF c6 d6t bién & vimg RRDR ciia gen rpoB. Tan
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suat dot bién & cac ching lao khéng thuoc chii yéu
xdy ra & mét codon, va chu yéu 12 dot bién sai nghia
do thay thé mét nucleotide (Cavusoglu ef al., 2002;
Ramaswamy, 1998). Theo Matsiota Bemard va
ddng tac gia (1998), Pozzi va dbng tac gid (1999)
nghién cru trén cac ching lao khang RIF dugc phan
lap tr Hy lap va céc ching lao khang da thudc tir
Italy cho thdy, ty 18 dot bién trén gen rpoB cb lién
quan khang RIF chiém tin s cao nhét tai codon 531
(TCG - TTG) lan lugt & cac nghién ciru 1a 56% va
59%. Elif va dong tac gia (2005) ciing nghién ciru
cac dic tinh phan tir & 21 ching lao khang RIF dugc
phén 14p tir Malatya, Th Nhi Ky cho két qua phat
hién d6t bién trén gen rpoB tai cac vi codon 531,
516, 526, va 513 vdi ty 1€ twong Umg 47,6%, 23,8%,
14,3%, and 14,3%, trong d6 d6t bién tai codon 531
(TCG > TTG) 1 thudng thiy nhit (47,6%). Elif va
ddng tac gia ciling so sanh ty 1& ndy véi céc nghién
ctru khac trén thé gioi déi véi 3000 ching lao khang
thudc dugc phén lap tir 44 nuée khac nhau va nhin
thdy ty 16 dot bién tai codon 516, 526 va 531 & cac
chung phan lap tir chdu A, chau Uc va Nga thudong
cao hon céc vung khac, trong d6 dot bién tai codon
531 c6 thn s cao hon ca. Do d6, két qua nay ciia
chung t0i ciing phu voi dac diém chung va thuong
thdy nhit trong c4c nghién ciru trén thé gidi. Sau
chuing nghién ctu con lai, sau khi giai trinh tu ching
t6i khéng nhan thiy dét bién nao xay ra trén ving
RRDR ctia gen rpoB, diéu d6 chimg t6 cic ching
M. tuberculosis nay khéng lién quan tdi tinh khang
RIF.

Clone TBys-03 codon 531: C> T

30 350
ATTCLT OO ACCABAACA

RS R
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!litll III' DlrllllillillI!Il‘llll"ll'i’lli"llil'lllll‘ ll'.ll.ltll

\- 390
LAGCOCCONETGTTGOCGCTGE

N\

40 50 60 70 80°

TB05-03: rpoB(!GGC»CC GCCAGCTGAGCC RATTCATGGACC AGA AC LACCOGC TG TCOGGGTTGACCCAC LAGCGLCGACTGTTIGHCGC TG

H37Rv: rpoB  GHCILCAGCCAGLTGAGCCLATTCATOGACCAGALC A LCCCGLTETCOGOGTTGACCCACAAGCGCCGACTOTCGGLGCTC

Hinh 4. Phan tich, so sanh trinh t¥ nucleotide va phat hién dot bién tai phan doan 81 bp clia gen rpoB dbi voi chiing TBes-03.
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501 Ala Ile

Lys Glu Phe Phe Gly Thr Ser 6ln Leu Ser Gln Phe Met Asp Gln RAsmn 5]%

IGCG atclaacleas|rrclrre

GGCIACCIAGC

CAG|CTG|AGC[CAATTCIATG|GACICAG|AAC

519 Asn Pro Leu Ser Gly Leu Thr MHis Lys Arg Arg Leu Ser Ala Leu Gly Pro Gly 538
IAAC CCG|CTGITCG|GGG|TTG|ACC|CACIAAG|CGCICGAICTG| TCGIGCGCTGIGGG|CCC |GG
v
76 fLew)

Hinh 5. Két qua x&c dinh trinh tw va phat hién dot bién trén chiing nghién ciu TBys-03. Phin in dam: Ving siéu dot bién
lién quan khang RIF trén gen rpoB (codon 507 — 531). Phan in dam nghiéng: Dot bién tai codon 531 (Ser > Leu).

KET LUAN

Doan gen rpoB cua 7 ching M. tuberculosis
nghién ciru thu nhin tir cac bénh nhin & Bénh vién
Trung wong Hué d4 dugc nhan 1én théng qua phan
tmg PCR. Tach dong, tao vector tai t6 hop, tach chiét
DNA plasmid c6 chita doan gen rpoB va xac dinh
trinh tu d4 dugc thuc hién thanh cong. Két qua cho
thiy 1 ching mang dot bién tai codon 531 cia gen
rpoB c6 lién quan dén tinh khang RIF d3 phat hién.
Didu nay ciing phu horp v6i nhimg cong bd thuong
gip nhit v& dot bién sai nghia tai codon 531 (Ser >
Leu) clia c4c tac gia trén thé gidi.

Loi cam om: Cong trinh nay dugc hoan thanh voi sy
hé tro kink phi ciia dé tai nhanh “Nghién cieu 167 1eu
héa quy trinh xdc dinh rhanh céc ching vi khuan lao
va lao khéng thudc bang ky thugt sinh hoc phén tie”
thupc Chueong trinh KC10/06-10. Mot s6 két qud xéc
dinh trinh tw duoc thuc hién trén cdc thiét bi cia
Phong thi nghiém trong diém Cong nghé gen thudc
Vién Céng nghé sinh hoc.
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SUMMARY

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 identify 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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