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Rapid Species Identification of Mycobacterium tuberculosis
by rpoB Gene Micro Array

LI Hong-Min* FAN Bo WANG Wei 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%(89/126), while the other 9 strains were identified to be unmycobacterium tuberculosis and the the

percentage was 9.2%(9/98). Identification of Mycobacteria by rpoB gene micro array is a rapid and effective

method which is of considerable value in clinical territory.
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Table 1 The sequences of primers and probes

�� ��

Primer probe
���

Target bacterium
	
 5′�3′

Sequences 5′�3′

Primer�(5′marked by biotin) 
���� TCAAGGAGAAGCGCTACGA

Primer� 
���� GGATGTTGATCAGGGTCTGC

pMyc 
���� TCGATGGTGGCGACGACGTC

pTub ��
������ GGGCTCGCCGACATG

pAvi �
��� GGTGATCGGCTCACCG

pInt ��
��� TCGCCCGCGTGCAGG

pKan ���
��� CACGGTCATCGTGGCC

pAbs ��
��� GGTGGTGGTGGTCACC

pScr � 
��� GCTGGCCATCCGTACG

pGas !
��� CCTGGCCACCCTGAGA

pFor "#
��� CTGGCCGGCGTTCAGG

pChe $
��� CGTGGTGGCAGTCACCA

pMar %
��� GGTGATGGGCTGGCC

pSim &'
��� CGTCATCGTCGGCTGG

pGor ()
��� TGATCGGATCGCCGAC

pSzu *+
��� CTCGCCGACGTTCAGA

pMal ,-.
��� GTACGGCCGACTCGGC

pXen /0
��� TTGGCGCATTCTCGGTG

pFla 12
��� CGGGTTCTCGGTGATG

pTer 34
��� TCGGCGACGTCTCGAC

pSme 56
��� TCGGCTTGCCCGCGTT

pNon 789
��� CATGGTGGTGGACACG

pPhl :
��� GCCGATCGGCTGACC
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1.2 ��

1.2.1 ����: 50 μL����� 5X��	
��


��� (TdT)����� 10 μL, dTTP ���

2mmol/L, TdT 80 U, ����� 50 μL, ���� 

!, " 37#�$ 2 h, �% 0.5 mol/L EDTA (pH8.0)

2 μL&'��(

1.2.2 DNA���PCR	
: )*+,[10]-./0

12345 1 DNA(6 25 μL�����78 PCR

9:, 10; PCR��� 2.5 μL, <=>2?���@

A 0.2 μmol/L, Taq DNAB�� 1U, DNACD 10ng~

20 ng, ����� 25 μL(" PCRE� 94#FG5 min,

H� 94# 1 min258# 1 min272# 1 min, IJ 35K,

L� 72#MN 8 min(2%OPQRSTUVW9:X

=(

1.2.3 ��
���: (1) YZ[.�\]^_ 2 pmol

`abcdefZg(PALL hiX), " 60#jkl

m 2h(lm�]Znop II�qrslm]^_, t

uvwxy, ztu{j|�}~d 4#{y((2)�

�[c��\^_]Z�%���&, 6����&

5��%���(5;SSC, 1%blocking��, 0.1%��

����
�, 0.02%SDS) 5 mL(H�� 15 μL~

20 μL] PCRX=" PCRE 95#��FG 8 min, H

�vw�$ 8 min(6���&�%FG] PCRX=,

��, ��, 54#�� 30 min((3) pZ[p� I (2;

SSC, 0.1%SDS)��pZ 2 K, p� II (0.1;SSC,

0.1%SDS)55#pZ 10 min((4) ���=�/�<=

��[��G�
�/�]��� ` 1[10000]¡

¢�%���£(100 mmol/L Tris-HCl, 150 mmol/L

NaCl, 0.5%blocking ��, pH7.5)&, ����]Z�

�¤¥y 30 min((5) pZ[��� I(100 mmol/L

Tris-HCl, 150 mmol/L NaCl, pH 7.5)��pZ 2K, ¦

K 10 min, ��� II(100 mmol/L Tris-HCl, 100 mmol/L

NaCl, 50 mmol/L MgCl2, pH 9.5)��pZ 5min((6)§

¨[y BCIP-NBT�©§¨, { 30 min DNA§¨, y

H2O�pZ�'§¨��(
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pTub2pAvi2pInt2pKan2pAbs2pScr, pGas2pFor2
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pTer2pSme2pNon2pPhl. gË^_³�Ì��¯�

�, ^_ pFor�Í5«¬�/019:X=ÎÏ�Ð

��, Ñ^_ pMar �ÒH5«¬�9:X=���,

ÓÔÕÖ×ØÙÚm�Û]ÜÝ(���ÛÞß 1-4(

8 ¯°±²�&]´µ¶·G�¸��¹º»¼½¬
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Fig. 1 Results of mycobacteria type strains 1 to 6
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From left to right: Mycobacterium tuberculosis, Mycobacterium avium,
Mycobacterium intracellulare, Mycobacterium kansasii, Mycobac-
terium abscessus, Mycobacterium marianum (pMyc�pTub, pAvi, pint,
pKan, pAbs)

� 2 7−12 ������	�
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Fig. 2 Results of mycobacteria type strains 7 to 12
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From left to right: Mycobacterium gastri, Mycobacterium fortuitum,
Mycobacterium chelonei, Mycobacterium platypoecilus, Mycobac-
terium simian, Mycobacterium gordonae (pScr ,pGas, pFor, pChe,
pMar, pSim)

2.3 �������	

1261345 1&, �pMyc5«¬�^_��

� 981, °à 281A°á²�âã; � pTub ��5

«¬�ä�å^_��� 891, ÚmA��5«¬�,

æ70.6% (89/126), �91ANTMâã, æ9.2% (9/98),

7çèyéêÚmA[ëì5«¬� 4 1, í�5«
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¬� 21, ÒH5«¬� 11, 21³� pMycÃ^_

��ÚmA5«¬�Ã(

� 3 13−18 ������	�
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Fig. 3 Results of mycobacteria type strains 13 to 18
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.
From left to right: Mycobacterium szulgai, Mycobacterium malmoense,
Mycobacterium terrae, Mycobacterium xenopi, Mycobacterium smeg-
matis (pGor, pSzu, pMal, pXen, pFla, pTer)

� 4 19−24 ������	��
��
�

Fig. 4 Results of mycobacteria type and clinical strains 19 to 24
�������345��	
, 12��	
�/0��	
,

6��	
, 22-24�78��	
9.
From left to right: Mycobacterium nonchromogenicum, Mycobacterium
terrae, Mycobacterium phlei and from 22-24 are clinical strains (pSme,
pNon, pPhl)
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m��-���¯Úm]�âG20�G( !"�

#_Ù 16S rRNA�Óu$ 16S rDNA-23S rDNA ITS

Úm5«¬��¯@�%&%]'([1, 2, 3], Andreas

Roth)*+Ù 16S rRNA-23S rRNA�Ó�,-./

]Wb50, Úm�1235«¬��45«¬�2

Í5«¬��565«¬�27895«¬��:�

5«¬�)*+ 16S rRNA �Ó�uÚm]�¯[4](

hsp65�Óz�;5'(<=[5](>?@m¡%�'(

AB] rpoB�Óéê��Úm5«¬��¯(

5«¬�] rpoB �ÓA5«¬�ÊC DNA ]

RNA B��βDEF]GH�Ó, 5«¬� rpo IJ

α β β σK�DEFL­]KB�, °�!�Iα β β
]B��, M�Aα β β σB��(�!�α β β�tN
­ RNA B��]®O, ÑIP�QDEF6�,R

S/�m�,TUF", GHα β β σDEF]�Ó�
V5�WA rpoA�rpoB�rpoC�rpoD�Ó[6](Hyeyoung

Lee)[7, 8]XY*+Wb rpoBtF/ 1�}Z/ 2[

-]b\50, ]^Ôb\�tOÚm 44¯5«¬�

�¯(>?ª9:] rpoB�Ó 360 bpê_`�A}

Zb\, &-�`�b\�F/, Öa5«¬�[-
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e 21�^_, tuÚm 20¯5«¬��¯(
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