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Rapid species identification of Mycobacterium tuberculosis complex by PCR

ZHUANG Yan', BAI Yun', WU Xue-giong®, ZHANG Jun-xian®, LIANG Jian-qin>, YANG You-rong’, LIANG Yan®,
LU Cui-huan®, ZHANG Cuan-yu" , LI Hong-minz( "Department of Medicine Heredity, College of Medicine, Third Military Medical
University , Chonggqing 400038 ; *Tuberculosis Research Laboratory, Tuberculosis Center, The second affiliated Hospital, The Gerenal Hospi-
tal of PLA, Beijing 100091 ; 'Chest Hospital of Hebei Province, Shijiazhuang 050041, China)

Abstract: Objective To develop a new, rapid and easy method for species identification of Mycobacteri-
um tuberculosis complex (MTBC). Methods Seven sets of primers ( Mthc1-7) for MTBC were used to amplify
the genomic DNA from the reference strains and 96 clinical isolates. Results The specificities of 7 sets of
primers were identified by PCR with 3 MTBC reference strains, 9 non-mycobacterium reference strains and 27
non-tuberculosis mycobacterium ( NTM) reference strains. The results showed that mycobacterium and non-my-
cobacterium were identified by Mthel ; NTM and MTBC by Mthe2; M. microti by Mthe3; M. bovis and M. bo-
vis BCG by Mthed; M. africanum subtypel and M. tuberculosis by Mitbe5; M. bovis BCG by Mthe4 and Mthe6
together; M. canettii by Mthe5 and Mthe7 together. Of 96 clinical isolates, 20 MOTT, 3 M. microti, 1 M. bo-
vis, L M. bovis BCG, 3 M. africanum subtype | , 1 M. caprae, 3 M. caneitii, 64 M. africanum subtype Il and
M. tuberculosis were identified. Conclusion PCR is a rapid and effective method for the species identification
of MTBC, and can be used for molecular epidemiology.
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MELRER RS EEEEIHATHE SR
Fh, BLTE 45 R0 BORT R A B0 T R S SE T ik AT
PCR 4" ## 16110 %5 #: ,PCR-RFLP % 523", PCR
1 186110 %58 WS FH 4 X643 5l B 4 156110 A8 [R] X
S8 | Py 1 St RRT A S 09 16SrRNA LK 5
W% SE G5 A BT B A B, (E L5 SR AT 22
PCR-RFLP % 58 ¥ & DAGE A% 40 BSOFT B8 32 1 &% 18 b 1Y)
HE B | St AR A 1 oxyR™ | pneA” Chsp65%! gyrB |
gyrA” katG™ katG*™ [ 16SrRNA (long) J& K it 419" 14,
SR J5 FH Hae Il Msp 1 Bst XIBE 44 o3 1t 04 5 =
B 30 st R DK 0 D P i o M A R, R A A
g FAR , AHFIE B 750 PCR H AR ok % 5 25 4% 51
FOFF & A4 T A, it — 20 s b 4 5 B Al

1 HRERE

1.1 ##

BT S0 T« 35 4 AT T8 A o T PR H37 R (93009 ) 1 H At
ARREFF TR AR A2 B FT AT o bk, 3R UR T o [ 24 5 AR T K E
JIT 5 A% A e A 3 e S0 05 P A 2 B o 5 P i
P 15 A S 36 28 T A R B e o I DA A 0 ok L AR ™ 4= [ 5
L WA B A A A MR e . E SRR AR DC G « red-
Taqg DNA -0 ANTP 45 PCR AR 51050 I Tk e 98 1 s 7l .
1.2 Fi&%

1.2.1 DNAMI% R ITIMRACZE b B B 5 — W IR s B 5 4%
A % A A AR A i . AT BT e 5 1 R L 0%, B
T 500 wl TE(pH 8.0) 1, 5 80 T ki, K i %2 30 min. fil
AR R A E 2 mg/ml, 37 CHEE 2 h, INAE G K A
10% SDS ZE 4B 50 pwg/ml #11% ,55 CHEF 2 h LA L. fiNA
SRR Tris H0F0 Y, 7040 1R 2 2K M5 B AR S ALFLAR, T
4 9C 8000 t/mingS.[» 10 min, B [ 2 A A 1.5 ml 204
o I AZEARFE: S (12 1) AriRA), T 4 C 8 000 r/min
B0 min, BB AKAHBOA 1.5 ml B0, A SR
{FFEAFIRAD, T4 C 8 000 r/min B.Lr 10 min, B2 KA
1.5 ml BLOA ., A 1710 BRFRA Z WG H 2 ~ 2.5 f5 (A
HTEK 2, SR A, -20 CHUE 2 h B 1,

1.2.2  PCR3|¥E it s HLA Richard %51 5 ik 1%
i+, 814 Mtbel AT 19 434 FT 3 16SrRNA JE K ; 5141 Mtbe2 A]
P IS5 S BT T RVOST7 2K [ ;514 Mibe3 AT 438 458 41 L
FFHTE S B 1S1561° JE[H ;5|4 Mthed a] 37749 25 4 43 A4 FF i
AE Rv1S10 2 ; 8| 4 MtbeS T 47 16 45 8 4% BOFF 1 B & BF
Rv1970 HE[H ; 514 Mthe6 ] 4% 254 434 F i = 5 i Rv3877/
8 B[ ;5|4 Mibe? T 1318 45 8% 4y BT T & F Rv3120 JE A
(F 1), il e TRAR .

1.2.3  HEHEHE K PCR 371 D48 422 43 5 T s A T
H37Rv 152 F{f PCR 418 544, 17 25 pl SR & b 4 FhIBAR
HEZ R (ANTP) B2 18 25 wmol/L, b 5 | 4 1) 2 e 1 2%
9 3.75 pmol/L, DNA #i4fz 10 ~ 100 mg, redTaqDNA 1 wl, FZ K
ZA1F 98 °C il A8 PE 10 min, #4053 35 FE A 94 C 90 5,65 T

3 min, 35 YEER, 72 C A 7 min, R H 2051 BB PE R B
SR FH 7 AEE e, £ 1 5% BB MR HL DK A
1.2.4  § 84 F=H 10 o5 A S PCR A BERYAT (£, MOTT (1)
P4 S Mibel 18 BIPEROHE | B3RN0 . SR RRA
FAEI AR 1 0 7 X514 d i indEny 1.2.3.4.5.6.7
AR L RS T T Mibed F0 MibeS [FIREAYSS 1.2.4.6.7
58| P P S s canettii SMB0FF AT BR MibeT BHPELLAREY TS 6
5 | P RS 1.2.3 45,6 B4 AR ar BT T 1 A
A B MibeS FHTESMOEE 1.2 .3 4.6.7 S0 85 IH R ca-
prae F3 K FF T A5 MibeS F1 Mthe7 SRS 1.2 .3 4.6 55149
W EAEE A, 2F SR S Mihel , Mibe2, Mibe3, Mtbe6 [H#E
(55 1.2 3.6 5514 245, R A I H A 4 B R 4 14 Mitbe6
BEAE 25 58, e 1.2 3 S P PR M8 %Al

# 1 PCR #5145 5

14 3 5'-3' g =A (bp)

Mibel SACGETGGOTACTAGGTCTGLGTTTC-3! 543
5"-TCTGCGATTACTAGCGACTCCGACTTCA-3'

Mibe2 5ATGCCCAAGAGAAGCGAATACAGGCAA-Y! 786
SLCTATTGCTGCGGTGLGGGUTTCAA-Y!

Mthe3 5'-GCTGGGTCGGCCCTGGAATACGTGAACTCT-3' 943
5'-AACTGCTCACCCTGGCCACCACCATTGACT-3'

Mibed 5'-GTGCGCTCCACCCAAATAGTTGE-3 1 033
5'-TGTCGACCTGGGGCACAAATCAGTC-3'

Mihe5 5GCGCAGCTGCCGGATGTCAAC-3! 1116
5'-CGCCGGCAGCCTCACGAAATG-3'

Mthe6 5"-CGACGGGTCTGACGGCCAAACTCATC-3' 999
5-CTTCCTCGGTGGCCGGTTTTTCAGC-3!

Mthe7 5-GTCGGCGATAGACCATGAGTCCGTCTCCAT-3" 404
5'-GCGAAAAGTGGGCGGATGCCAGAATAGT-3'

2 #R

314 Mtbel %9 #RAE A FT A BRME BRI 29 BRIH BT B4R
Wbk (%6 2) EAT4™ 14, AE AR AT B bR AERR 1 45 SR P, 2
BOFTF BT A R4 5L 40 52 B, 17 4 543 bp DNA F i )y
Bro %97 BRIGRSF B RRE AT he, S th b 1 Bk R R
FFI,96 ¥R 2MEEFF I . 914 Mibe2 Xt 27 #k MOTT FRifEbg fi 3
PRAS A BORF TRRR M B UE 7 74309, MOTT B R I8 45 R 40
BRI, T 4 4 R 1 2 B, 79 %1 786 bp DNA i R Be. X
06 Il 4T bR HET T 1, S5 i 20 Bk MOTT, 76 F24
SERAYHEFTIE . 514 Mibed XF H37Ry, 24 R AT . A i b
HERY 191561 " FEFIHEFT 18 5 B, 1351 943 bp DNA H #9 5
B % 76 BREE R BT A I DA 2 B R AT S, e 3
¥l L LA BT 4, B 04 SR o Bk . 1L HBT R Sy R X B
FHE 14 Mtbed X240 RFF BRI 70 S bR e bR ET 01, 7331 ]
PEGE L DLIAE Jo 514 Mibed 118 () B 14 %f B, X 73 BRAS £ 50
BRI 105 FR 43 B bk Rv1S10 JE (R AT 4 %0, Horh 2 ko B
P LK 2 RS B AT B I R 4 B Bk 26 5 | 4) MitbeS |, Mithe6 i —
SR RS S A A R T R R A PR R I,
L R A AR L B R . 76 BRES RN BRI R
SRBIREZ2E M MiheS %t Rv1970 JEH BEFTY 1, Horb 67 #AHH
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PESSAL 4851 1 116 bp DNA H Y 5 EE,9 # R BAYE ; BHYESS Sy
WIE R ESAE 7 BOFT B canertii SR REFFI R AR 43 B0k i 11 7Y

G140 Mihe6 Xt 76 BRE5 R A3 BOFF B 23 B0k A 3 Bk 25 8% 40 kL
FEATE SRR HE R UEA T 1, BT B AR MERR A | BRES 5
FEOFT TR 1 A 88 e A B L IE BRI b B A i, T A 75 Ry
JEATE, 24 1 25 999 bp DNA Ztfi. 514 Mibe7 #7519 T H 44

1 200 bp— 1200
900 bp— 200
700 p— 700

500

500 bp—

300 bp - 300

100 bp 100 bp—
1 200 b 200 >
'_{nu h]; I F)\':E: H: »
i'““ bp 700 bp—
500 bp 500 bp—
3000 [\}1
300 bp—
100 |1p —
100 bp
1 'juu
500
200 1 200
200 300 BB

500 F00 l\p »

300 500 bp

3000) lwlr —

100

100 bp—

canettii 4 A FF B B2 09584 RDY 07 4 9 Rv3120 SE[A, 3
76 BREN 3 BOFF I PR 43 25 4% FI 45 4% 4 BOFF B 8 & BE AR fE £
BT HE  H3T Ry BRuEdk R PHYE S, S i1 00 2R 20 B A
HERFR I A B
B R A | 4k 404 bp DNA i
F(#3)

AT 70 BR G512 53 BOFT B PR 53 29 8k O BH A 485
96 il PR 73 B Bk A 4 S A
LA 1

A SSHGAHATT; BoaEM AT IR, Coapd o AT D canettii 44T E. @ K5 HAFE; F: capre 54471 G4 54478 HF4 8,

I; A AT i 6 54 AF 1 M: AR 1.

A1

F®2 FRAEHE A PCR i 184 R

71 =4

[Lof7 =22 7 ~
Mibel  Mibe2 Mibe3  Mthed  MibeS  Mibe6  Mibe7

e ST an ! + - + + + +

G 0 M A R 7 - - - - = =

i & A BT - - & - - - =
Al 2
g A S A UKD 1 - - - - B - -
e KT - - - - - - -
W AEASNFTE - - - - - - =
o] St {1 YL 1 - - - - = - -
MIT R AT I - - - - - - =
[ VTR R - - - B - -

i - - - - = =

W3 S BT + - - - - - -

R BT A T 2 + - - - - - -

LR LY R SHE + = - - = - -

Wit E 4 A T o + - - - - -

HH S F o T + = = = - = =

S SRR + - = - - - -

A0SR T + - - - - - -

N + = = = = = =
+ = = = = =

B2k S B + = - - - - =

Mtbel; 25 Mthe2; 3. Mibe3; 4. Mibed; 5.
BESEHEESEM MOTT S BT SR ERE

MTBCS; 6; Mthe6; 7 Mibe7

@$k2
_!ﬁ fti ’;Hf'i i + = = i = - =
AN S Bk U - - E - - - -
AL A o1 BT * - - - - - -
SO i - - - - - -
AT R T . - - - - - -
Y5 ST BT + - - - = = -
o R FF IR + - = = = - -
By A2 SHEEHT + - - - = = -
BT I + = - = 2 = =
AR + + + = = ; €
F A i + + + = _ _ _
£33 96 HRIGFR S Bk PCR i G R
£ 73 Z3 Mibel  Mibe2  Mthe3  Mibed  Mibe5  Mibe6 Mihe7
MOTT 20 + = = = = = =
A BFF Y 1 + + + = - 4 =
KA 1 - + + - = = &
canettii 2-BFT 8 3 . + + + + + =
H B o BT 3 - - - . = + +
s oFrog 1 80 3 + . + + 5 + +
caprae 71 FFFIE | + + + + - i .
BOBCFFRIEAEM ST N N . . . . .

BoFri A
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PCR WM % E kRSB EE S HE R
FHE R L5 X FR A DNA #E47 PCR 94 iR 45 4~
PR A R R BT R . AR SRR R
BT 16SrRNA JE P 47 47 384 J AR (X 43 TF 43 A 4
AR ST B8, 16SrRNA 20 B AT B (0 4% A 20 B AT
HFEE L 1 RVOS77 AT A 458 0 BV o 8 & BE 19 1%
SPHEM Y . TR 151561 B KR H R4 A AT 1 A
HABZGEAZ AT BAT B = A BB X 51, Gordon %5 ) 1 %
FNTEX BT AT G5 A% 0 A FF B B A B 181561 ° B Rk 474
et R T EH U R A A At BT A G5 A A AT
HEREARSE PRYE, BBk, A (1A R B4k 1S1561 " HE[K Al
LAY S F L2 R B B R BT B0 3 2 25
(LPS) W5 2 W M L o3 BFTF B B 2k 1S1561° 3L, 5
S Rv1510 BE[H Bk 2 4 BT B R A i 5 458
SPBAT R A HEHA A A X 52—, SERTRRFSEIE
BAAT LA RD4 H Bef 4 Sr BFT @ f R A il 5 458
SRR AT A RE M R X A S, A
RvIS10( i T RD4 F Bz &R ) 3L K B 51 9 Mtbed 345
HERREA T4 30 25 S 32 B A= 40 BOFT T A0 A M e s Bk 2k
RvIS10 FE[A, 1M HAh 45 4% or B AP 1 A BE B A, 30 5
A Rv1510 B[R, i R4 B vk O 0 1, to 75 3[R BE B
L P RORF B AR A AR R BN 5 B
R b T R 5L PE 4 45 SR, B Uk, RD4 Bk 2 B Gk 2k
Rv1510 LK AT R X 20 4= 4 R AT 3 R A i S5 45 4% 40
BT E & H A M A KR . Rv1970 5 R 458
SRR AR A AT 02, LA, canettii 4345 4T
SE5H% 4y BOAT B A B LAt R X 2 —
Rv1970 B A7 T RD7 [ BN, 7E 56T A9 PCR §M 4t
Kb, B B RDT £77E T B A 320 00 5 4% 43 B AT 14
canettii 43 &% FF B, B E I 20 B #k A7, B sk
Rv3877 #1 Rv3878 JLH (9 RD {37 fifi 4 1 X 91 T4
BT AR AR R . TEART I SE g b,
C %W RD {7 &3 76 FT A B9 15 1 20 B8 Ak v o b 30 e ke
4% RD i s FF7E B Rv3120 2[R 4 0 BEAF 3 L R A
1 \caprae SMEFF B AN canettii 43 A% F 5 (X 51 T 45 4% 43
AT o & & BF 3 fh 8 A, RD #1 RD12 #F £ 4%
Rv3120 B[, 8582 0 BOAF ol AR I B AT i Ay, 1 Y
FE Bl 40 AT R 4 38 B M, 2F 40 B AT B . R A 1 ca-
prae Z3 AT I canettii 23 A FF B 16 45 5 2 B, i
4 Rv3877 il Rv3878 [ X TR At i 2 — 1 E
WA FAHERRIC o ATFIEEE XX 7 S EE R A BT
P25 AN IR S B R 3 T 7 AR O 4 S |
) Mtbel-7 i i 47 (8 {6 (1) PCR 4™ 4% 01 Bt R 0 5 e
LK , PRI S8 ] T S BT & SR b =

LERSE SRR 3 ] HGE — B Hl TREBmEIY
BOR R MR AR B D AR BB 45 FLE B MG . [F]
P ER — T RKH R R, A REMAEU B s T A
o A BYEE A BOAF I, A BE M (AR A AR [R] , 3
AT I WICHEE B A BT DNA it i 77 9 X 43
AHAEUN A BATE AL, 76 DNA 434 eh A — W Ak
P AT B I B HR | AN A 8 S i U T B P I 1
Fi 1A WRR, Hk Z AT 45 B S BT IR S Y
ThDI A" (8 T %A T B — A A B . B 50 7
W EHAR R R, FAT #1930 5 2 50 85 4% 73 BOAF i
HEREA WG R A 1R A, B

EERRAE RERVE N B T2 AT, E 2 U 2 FR
PERE R AL DA R . 7E2BRA0HE R RREMA O
SR B A B S AT B RTS8 DR B A
T BEAT AT TS, AR T 54 £ o) 5 425 ) SRt
R FEL ] 6 8 B0 5 % 20 BAT T O 5 T TR M
W HEAT AT IRAT S VR A R ST, RS R ) E A ALY
A5 1l A0 36T SRt 2 (AL B ATE

B % 30 :
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