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W ZF: AR rpoB A E S A HARSE BAT S HATH BAT L. AL BATH rpoB AR B A7) 4 Fe ik
B, AAREG R EARER 21 Fr AT H AT R, 8P E MmE AT, 126 RIE RS Bk, SHATH
A CmAAFERE PCRY G, S AHATRATAEMRIY 3 H 360 bp DNA A ¥, AL E@A T, BT
A7 A b4 SR A AR G BRARRAT H B LR AR R BUL, € i ¥R LY 3, 21 A AL BRARAT IR B
BATE 518 R HATH 9 IRAT A UL 3L, A3 A4 M 42 3. 2 126 #rls R B MRt AT 4, 89
MRA AL HATH, & 70.6%(89/126), LM HHATEH (NTM) & 9.2% (9/98). A rpoB 4 H % A 4
REZHSBATA B, Z—APik. FAG 7%, LA G RE AN,

KA o HATH, rpoB A E SR, FAAFEBRIRAT, BB

Rapid Species | dentification of Mycobacterium tuberculosis
by rpoB Gene MicroArray

LI Hong-Min® FANBo WANGWe LI Guo-Li MIAO Qing

(Tuberculosis Research Institute, The 2nd Clinical Department of PLA General Hospital, Beijing 100091)

Abstract: Rapid species identification of Mycobacterium tuberculosis by rpoB gene micro array. Based on
the gene micro array of rpoB, the standard strains of 21 mycobacteria and 8 non-mycobacteria ,126 clinical
isolated of mycobacteria were detected by PCR-reverse dot blot hybridization assay. 360bp DNA fragment
was amplified from all mycobacteria tested and was not found in all nonmycobacteria except Hemolytic
streptococcus and Corynebacterium pseudodiphtheriticum. The result of specimens were detected by the
probe which is composed of 21 oligonucleotide was that probe-Mycobacterium fortuitum cross hybridizated
with Mycobacterium platypoecilus while the other probes were specific. The 89 strains of the all 126 strains
isolated from clinical specimens were identified to be mycobacterium tuberculosis, the percentage was
70.6%0(89/126), while the other 9 strains were identified to be unmycobacterium tuberculosis and the the
percentage was 9.2%(9/98). I dentification of Mycobacteria by rpoB gene micro array isarapid and effective
method which is of considerable value in clinical territory.
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21

T, EEZ BT ERNTM) 2R 2, BT
AGREY W, Bk E U N R R A 2 m) 8, K
LUK I A G2 R A 4 0 BB g B, D amimAs
BEW LIRS TT 22 . R, R4 7Bl o B 7 i
S MM E . SMRFT I rpoB [ (K DNA
1) RNA AT B 5 ) BA FhE 5 B O SF R4 &
FlUB SRS BT A8 X, EANE A 0 5k 14
Privmae, Hiif rpoB Sk I FH o I JE DR e 5 5 43
FFEA AN AE o AR rpoB JE R R, X3k
1 126 ARIE PRARASHEA DU ST B R D %0

1 MBS

1.1 ##

111 FREBERRREFRAKIE: AR SLIRH 126
PRI R S BRI IR T ABE LS R o SER ] 21 Fh Bkt
PPRERE . 8 Fh LA AR AR (KR A (R . Bl R
vOOTR AR . 4k MR ORI . & O A AT Bk

PR FERHAERTA . F IS PR RR A L AR BEBR A
8 AR RAT 17 >R 05 ) 245 5 A P ) A o
1.12 SHATHE rpoB ER I MR ERERIRS: &
1519 S 21 B3 BoFF B SR T FRARAEL o &5 BT T B
Tl S L AREE . 0B IR & (PMyc) . 454203 RFT
WE A (pTub) . 520 BFF 12 (pAvi) . JE N 43 BT B
(pInt) . IR AT B (pK an) . I 2 AT 1 (pAbs) .
JZI BT R (pScr) . B BT R (pGas) . AR BT
i (pFor) . BT (pChe) . AT iR (pMar) | 4%
M5y BAF IR (pSim) S5 43 B2 FF B (pGor) | 5 A3 B FF
(pSzu) . BRI I (pMal) | BEER M (pXen) |
TS BAT I (pFla) . LR 1R (pTer) . k3R 404
FETR (pSme) . A7 €8 3 BT B (pNon) . B 43 BT
(pPhl). 519 1(5%E MR bri) FiG 19 1 Z A4 T
360 bp F Bt %315 111 & 21 R4y B B SEA% 1 BRR AT
Bl B A A TRA WA G . 519 ER-EH T
I 1,

x1 SRR FT

Tablel Thesequencesof primersand probes

GIL/ 73, A4 B J¥41 5'—3
Primer probe Target bacterium Sequences 5'—3'
Primer 1 (5'marked by biotin) I3 KR TCAAGGAGAAGCGCTACGA
Primer 11 SRR GGATGTTGATCAGGGTCTGC
pMyc ox Zanle) TCGATGGTGGCGACGACGTC
pTub % BT R &1k GGGCTCGCCGACATG
PAVi 5 5 BT GGTGATCGGCTCACCG
pint L P9 43 B R TCGCCCGCGTGCAGG
pKan S i 0 ST 1 CACGGTCATCGTGGCC
PAbs JHR i 3 A v GGTGGTGGTGGTCACC
pScr LY i) GCTGGCCATCCGTACG
pGas ERG TN CCTGGCCACCCTGAGA
pFor IR B CTGGCCGGCGTTCAGG
pChe s 2R CGTGGTGGCAGTCACCA
pMar I R B GGTGATGGGCTGGCC
pSim By KoM i CGTCATCGTCGGCTGG
pGor R B TGATCGGATCGCCGAC
pSzu TR B T CTCGCCGACGTTCAGA
pMal IR BE IR T GTACGGCCGACTCGGC
pXen U > R R TTGGCGCATTCTCGGTG
pFla TS AT CGGGTTCTCGGTGATG
pTer SV 7] TCGGCGACGTCTCGAC
pSme LY 3 B AP TCGGCTTGCCCGCGTT
pNon ANFEE S B B CATGGTGGTGGACACG
pPhl F TR GCCGATCGGCTGACC
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1.2 A%

121 REMNE: 50 uL S WA ZR P 5X A i A
PR % % Wil (TdT) S i 2% oh i 10 pL, dTTP 2k &
2mmol/L, TdT 80 U, MIJCH/K % 50 uL, IRG 5 E
Ly, B 37°C/KE 2 h, LA 0.5 mol/L EDTA (pH8.0)
2uL ks,

122 DNARBIK PCR¥ #: 2 RESCHA[ 10 BRI
PR ImPRSr 256k DNA 76 25 uL i iA & A T PCR
P4, 10x PCRZEMME 25 pL, 514 1 . T2k
4 0.2 umol/L, Tag DNA R4 1U, DNA 4 10ng~
20 ng, JNJGIR7K 2 25 L o & PCRAY A 94°CAE4: 5 min,
ARG 94°C 1min, 58°C 1min, 72°C 1 min, fE¥ 35K,
) 7T2°CHER: 8 min, 29635 i Wi EE I FL PR R 47 3 7
Y.

123 REBESHARZ: (1) FME: BUNRMEE 2 pmol
FRIGUY &5 T Je BB E(PALL 2 H]77), ‘B 60°C T4 [
FE 20, [ T 2 T 11 25K [ RER, T
ISz BME R, Wrl IR TR R T 4CTHi . (24
2 M IRIRE B R N AS Y, FEAS RN A4S H
A3 BIINAZRAE W (5 x SSC, 1%blocking i1, 0.1% 1 —.
P IE LA RN, 0.02%SDS) 5 mL. RJ5¥ 15 uL~
20 uL ) PCR 7F=4)'& PCR X 95°CHI#EYE 8 min, #&
Je > Bk 8 ming 7E B AEH I AR PR PCR 774,
IRA], BH4%, BACHEE 30 min, (3) WEME: PR (2x
SSC, 0.1%SDS) = il 2 W, P 1l (0.1 x SSC,
0.1%SDS)55°C#EE 10 min, (4) FE45SY) S5hrics 9
55 BRI ER I RO B SR I Z 4 1: 10000 A9 EL
I A& whii (100 mmol/L Tris-HCI, 150 mmol/L
NaCl, 0.5%blocking 7], pH7.5)H, 52455 BB E
R TAYER 30 min, (5) YERE: ZZufi& 1(100 mmol/L
Tris-HCI, 150 mmol/L NaCl, pH 7.5)% i 2 K,
X 10 min, ZZ K 11(100 mmol/L TrissHCl, 100 mmol/L
NaCl, 50 mmol/L MgCl,, pH 9.5)% i ¥/l 5min. (6) 5
. FHl BCIP-NBT R4t (4, 7§ 30 min DNA (1, H
HoO WAL 1 5 £ S0

2 HR

rpoB EE 5|4 PCR BRI 147

IR NG T SRR R TERR . I

IR BRI 1 By, 8 L A A rf HUA F A il

PEBEBR T A TG IRAT BAR AR 1 B 1

2.2 rpoB EESHIREHIFRMY
SIRFFRBRERR 2 1S5 B S I BE R A 2e 8

ZEF pMyc FUTA BT bR HERR I 22585 Je IR

21
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o WA=, BB IRF AU 5 pMyc.,
pTub. pAvi. pint, pKan. pAbs. pScr, pGas. pFor.
pChe., pMal. pSim. pGor, pSzu, pMal. pXen, pFla,
pTer. pSme, pNon. pPhl. F R4 HHUFH Y P4y
52, TRET pFor St A AR ERRD 14 7 ) e A= 52 X
HAL, (BIREE pMar SRR BR8P o 2R 2,
AN S 4R A . 2834 R L 1-4.
8 Tl HL B 2 AT ) PP AR I R TR R 1 AR R AT
HRERR S pMyc B RRET TCAR AL

IIIIIIIIII !IIIII!!!

1 1-6 RO BATEIRERLEE R

Fig. 1 Results of mycobacteriatype strains 1 to 6
IR O A G KPR A B B S50 BORF B s PN 23 B BT
BT A RORF B . i 3 AT AT

From |eft to right: Mycobacterium tuberculosis, Mycobacterium avium,
Mycobacterium intracellulare, Mycobacterium kansasii, Mycobac-
terium abscessus, Mycobacterium marianum (pMyc, pTub, pAvi, pint,
pKan, pAbs)

B2 7-12 kO RATEIRERER

Fig. 2 Results of mycobacteriatype strains 7 to 12

W BRI B 5 BAT R BT, (38T, s
KPR, W0 BOMF B, B o Bk

From left to right: Mycobacterium gastri, Mycobacterium fortuitum,
Mycobacterium chelonei, Mycobacterium platypoecilus, Mycobac-
terium simian, Mycobacterium gordonae (pScr ,pGas, pFor, pChe,
pMar, pSim)

23 IR BEHREE N

126 Bk R A3 bk, 5 pMyc /BT IR ERET 2458
H 98k, Har 28 MR AL ERYY; 5 pTub 454#%4)
AP A BEHRET 22504 8O0k, %mE I /BT 1A,
i 70.6% (89/126), A 9Fk A NTM &Yy, i 9.2% (9/98),

PSR EE N . WM BT R 4 &, BN E
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23

FFIE 2 Bk, BSRPEAFIE 18R, 2 Bk H 5 pMyc R #RE

2
HRAT KT R AT TR R

Fig. 3 Results of mycobacteriatype strains 13 to 18

NZE AR A SE IS RAT B, RN 23 AT B8, B /K BE 43 RlFT 14,
IR IR, B BB, LM R, R 2 B R
From left to right: Mycobacterium szulgai, Mycobacterium malmoense,
Mycobacterium terrae, Mycobacterium xenopi, Mycobacterium smeg-
matis (pGor, pSzu, pMal, pXen, pFla, pTer)

B4 19-24 RS RATE IR AR R IR LR

Fig. 4 Results of mycobacteriatype and clinical strains 19 to 24
NZE AR A AN (5 KT, BESG 43 ROFT i, L3 a3 AR 1,
FLAM LT TR, 22-24 IR 53 B A R BE.

From left to right: Mycobacterium nonchromogenicum, Mycobacterium
terrae, Mycobacterium phlei and from 22-24 are clinical strains (pSme,
pNon, pPhl)

3 i

UTAER, ARZEAX BT IRA I R 5 BT
B FLIGIRFRIN: X RFHEFIHTIR YL (.55 5 5 45 it
AL, ARMESSN o I P AR S5 A% 3 AT 3R A Ak SO
JrEB, Pint 241, EigW SRy A
PR AR R T ROFF A PO S, T R . TR
RS E AR AT T E R PR SRR A
FEBCRPE S T RAN A RS L SRR, HETEN
AMEFXT 16S rRNA FE[H DL & 16S rDNA-23S rDNA ITS
WS SR I B R B RA BB 5E™ 2 3, Andreas
Roth 2538 11 %} 16S rRNA-23S rRNA Jt: [R#4 st ] g [X.
B oA, S8 TR RO S RO
WS B R S50005  RS T I « F R EE S RFF B 5 250
SABFFIE AT 165 rRNA LRI AE L % o (1 i Fhe
hsp65 J: K A7 304 B T R L FRA Tk R HeAeAT i 5
B rpoB JERES 4 AR %8 5 S BOFF IR T R

SYBATEER rpoB HEE R R FF KA DNA 11
RNA REHERI AN g IER, /HATE rpo 2
o B B o DU EA T L DY R AR, HAZ O o BB
RAEIR, 2o B B oA, Mo B Btnl 5
AL RNA AT DIEE, H272 o WALNFERE S
Bl DX e AR IR O, il B B o AL A S R ek
B4 BIFR M rpoA. rpoB. rpoC., rpoD LA Hyeyoung
Lee Z:17 B3B8 1 5 rpoB A 72X 1 FIfRSFIX 2 2
[E] 5 5B, T P34 T RESE e 44 Fh /M AS T I
AP, BATH 1A rpoB £ 360 bp F B M A
SEIPAN, R PN R AR X, AN R A AST TR 2 1]
SRR, A DA HRE R S B BT, FeA] 3k
TF 20 ANFEE, FTRASERE 20 Rl BT B 2

I A FF TR AR R B I R AR B 360 bp 47
R B, fEHCE AN ARA T, Y RLY i M K R AR
IR H BLIRIRE 360 bp H Bt (HIY 84 B 5
PREF QA B IR o TR R TP A BB 4
BT AT S BF R AREE, fER 16S rRNA LK TG
T2 00 ) K T o R S IR, A S A AT TR A
IR BE P RAT T R, 03 RO DR I 23 ST P
(4L, BOBEHl R 16S rRNA R 41 AF bl i % i
MERTRRD, 75 S250 Hh3RATT X AT N rpoB B RS F IR
WeRIITFK 3% 5 Bum — Joon Kim'® & Hyeyoung Lee"®
ER MBS AT G

126 KRl RS B ARES rpoB JE LR 28 oy 89 44
B BOFFIE, i 70.6%. £ 9 B NTM Jd, |5
9.29(9/98), 5 7 AFRIRIE LG ALY ARSI
S ORRJE NTM U, HLrpd v DL SR M 20T
BRIBYY, (7 44.4%(419) Mo BT A iR, 5T
P, XY BN IR, G RIGTT RN R
M, AR AR (NTM) ) T2 A% i S5 R 2 —,
FIRE 5 I B A G I R A rpoB B R i BiARAS
{CERAE TR, JRPT %5 2R, S5 IR I IR 2 28
PRIFAT S5, 3 RAIAL & R o B PR 2R BT i
R SR R SEAZ T R [ TR b, 55RO Hh B R A
PRARZe 52 AR s, 0 HGE TG R 22t A A RSl i) 75
B AW, MERR, BUAAEXTRRAR, AR TIZ I R
M.

2 % X W
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