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1
1.1
1.1.1 M. tuberculosis H37Ra  H37Rv
M. bovis M. phlei M. fortuitum M.
flavescens M. gastri M. scrofulaceum M.
xenopi M. szulgaiz
1.1.2
1.1.3 Promega
1.1.4 Amersham  Perkin-Elmer
1.2
1.2.1
37C 4~8
4% NaOH 1% N- -L- 20min
20mL pH6.8 8000r min 20min 1mL
0.5mL  1mL 37C 4~8
1.2.2 DNA 20mLTE pHS.0 80C
30min 8000r min 20min SmL 25% 50mmol L Tris-HCI
pHS8.0 50mmol L EDTA 500pg mL 37C 1h SmL
100mmol L Tris-HCl pHS8.0 Proteinase K 400pg mL 1% SDS 55C 2h 2mL 5mol
L NaCl TE
1.2.3 [S6110 884~865  568~588 TB41 5'-
CCT GCG AGC GTA GGC GTC GG-3’ TB43 5-TCA GCC GCG TCC ACG
CCG CCA-3’ [S1081  438~459 664 ~685 I 5-ACA
GGC GAG CCC GGA TCT GCT G-3' I 5-GTT CAG CTC GCT TGC
GGC GCT G-3'
1.2.4 PCR DNA
Taq DNA pol 50mmol L KCI 10mmol L
Tris-HCI pH8.3  2.5mmol L MgCl, dNTP  200pmol L 1.0pmol L. Taq DNA
pol 2.5u DNA 1pg 100 PE-9600 35 94C
2min 20s 72C 3min 25s PCR 0C  20pL 2%
1.2.5 [S6110 PCR 317bp  IS1081 PCR
248bp BamH [ 317bp  248bp
pUC19 DNA dUTP 100ng DNA
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20pLlL 100C Smin 10pL  dNTP 5pL 15p.LLH,O
1pL Klenow  37C4h
1.2.6 Southem 1pg DNA
EcoR I Pstl Sall BamHI Pvull 2pg DNA Pwull 37C
4h 20mA 1% Supercoiled Ladder DNA Pvull ¢174 Hae [l
A Hind[ll Mt14323
1.5h  0.4mol L NaOH 10~20min 80T 2h
60C ~65C 1~2h DNA
10ng mL.  65C 12h 1XSSC 0.1% SDS Imin 60T ~65C
1XSSC 0.1%SDS  0.5XSSC 0.1%SDS 3 10min
1 5000 0.3% Tween-20 3
15min X 4h
2.1 [S6110  1S1081
[S6110  IS1081 317bp
248bp Pvull H37Ra  H37Rv
DNA Southem [S6110  IS1081
DNA [S6110
IS1081 12
2.2 PCR [S6110  [S1081
I[S6110  IS1081 H37Rv H37Ra
DNA PCR
[S6110 DNA 317bp
IS1081
DNA 248bp 34
48 DNA PCR 317bp
[S6110  [S1081
2.3 [S6110 RFLP
Pvull DNA 1.35kb 1S6110
1 6 Pyvull 317bp DNA
50% 46
5
[S6110 1~17 7—~18

© PERZFRMEDHRATIKESHEE http://journals. im ac. cn




24 £ EFSBIEFETHEAFIINIR 123

103958 GG T BRI 255 1
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Fig.1 Occurrence of 186110 in various mycobacterial
species determined by Southem blot analysis of Pvull -
digested chrfomosomal DNA from different species hy-
bridized with the labeled 317bp probe

1. »/Hind [l marker; 2. H37Ra DNA; 3. H37Rv
DNA; 4. M. phled DNA; 5. M. bovis DNA;
6—10. Other 6 DNA of mycobacterial species.

1312111098765 43 21

B3 KA PCREV HBZEEATH IS6110
AR 43 B B P AR
Fig.3 Qccurrence of 186110 in various mycobacterial
species determined by PCR g
1.pBR322/Hinf I marker; 2. H37Rv template;
3.H37Ra template; 4. M. bovis template;
5~13.0Other 9 templates of myeobacterial species.

B2 R Southem F3Z I IEHEAFF 1S1081
TEAE] 4 B B P AR TE 1 5L

Fig.2 Occurrence of IS1081 in various myeobacterial

species determined by Southem biot analysis of Pvull -

digested chromosomal DNA from different species hy-

bridized with the labeled 248bp probe

1.H37Ra DNA; 2. H37Rv DNA; 3. M. bovis DNA;

4~10, Other 7 DNA of mycobacterial species.

14 1312 1110987 65 4321

bp bp

1631

512
506~
396—
344—
298—

220—

Bl 4 3RH PCR P55 A JF 5 151081
EARSETEPHEERL
Fig.4 Occurrence of IS1081 in various mycobacterial
species determined by PCR
1. pBR322/Hinfl marker; 2. F37Rv template; 3. H37Ra
tm:p}ate;4. M. phlei template; 5. M. bowis template;
6-13.Other 8 templates of mycobacterial species.
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5 [S6110

317bp 46
RFLP

Fig.5 RFLP analysis of Forty-six isolates of Mycobacte-

rium tuberculosis from Xinjiang Institute of TB. Southem

blotting was carried out by using 317bp probe

2.4 IS6110  IS1081
RFLP
RFLP 317bp  248bp
H37Ra
H37Rv DNA

EcoR1 Pstl Sall BamHI1 Pvull

1 234567 8 9

1011 121314151617 1819

191817161514131211109 8 76 5 4 3 2 1

6 1S6110
RFLP

Fig.6  Southem blot analysis of EcoRl Pstl Sall BamH
1 Pyull digested chromosomal DNA of Mycobactenum tu-
berculosis H37Ra H37Rv and M. bowis with the fluores-
cein labeled 317bp probe
1~3 19. Standard merker A Hindlll @174 A Hindlll & o174
4~6. DNA digested with EcoRl of H37Ra H37Rv M. bouis
7~9. DNA digested with Pst] of H37Ra H37Rv M. bouis
10~12. DNA digested with Sall of H37Ra H37Rv M. bovis
13~15. DNA digested with BamH| of H37Ra H37Rv M. bouis
16~—18. DNA digested with Pvull of H37Ra H37Rv M. bouis.

317bp

7 1S1081
248bp
RFLP

Fig.7 The Southem blot analysis of EcoR
I Pst]l Sall BamH 1 Pvull digested
DNA of M. tuberculosis
H37Ra H37Rv & M. bovis with the fluores-
cein labeled 248bp probe
1~3 19. Standard marker A Hind [l ¢174 x
Hindlll & ¢174 4~6. DNA digested with EcoR
1 of H37Ra H37Rv M. bovis 7~9. DNA digest-
ed with Pst I of H37Ra H37Rv M. bovis 10 ~
12. DNA digested with Sal I of H37Ra H37Rv
M. bovis 13~15. DNA digested with BamH [ of
H37Ra H37Rv M. bovis 16 ~18. DNA digested
with Pvull of H37Ra H37Rv M. bovis.

chromosomal

© PERZFRMEDHRATIKESHEE http://journals. im ac. cn



2 125

317bp EcoRI Pst]
DNA Pyvull
4 6 248bp
5 H37Ra
7 [S6110 1.6kb
3 5 317bp
1.6kb 317bp
RFLP Pvull  317bp

C. albicans DNA
Corynebacterium diphtheriae
67
7
[S1081 PCR
[S1081
IS1081
8

1S6110 [S6110

RFLP
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SPECIES IDENTIFICATION OF MYCOBACTERIUM TUBERCULOSIS
WITH INSERTION ELEMENTS
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Abstract The Insertion Sequence IS element 1S6110 and IS1081 of M. tuberculosis complex
were used as template to prepare probes for typing strains by means of restriction fragment length
polymorphisms RFLP . Chromosomal DNA of M. tuberculosis H37Ra H37Rv M. bovis digested
with EcoRT Pst] Sall BamH I Pvull was subjected to Southem Blot analysis With labeled
317bp from 1S6110 and 248bp from IS1081. The results indicated that for M. tuberculosis complex
IS1081 cannot be used to type strains IS6110 can be used to distinguish strains into broad groups
and is an excellent epidemiological tool for studying outbreaks. An investigation of forty-six M. tu-
berculosis isolates by 1S6110 RFLP revealed that M. tuberculosis strains not only are of highly poly-
morphic but also are presentin multiple copies ranging from 7 to 18 copies.

Key words M. tuderculosis Insertion sequence IS RFLP
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