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[ Abstract] Objective To investigate the application of the multiple locus variable numbers of
tandem repeats (MLVA) in genotype Mycobacterium tuberculosis strains isolated from Tibet, and to
understand the characteristics of genotype and distribution. Methods 217 M. tuberculosis strains were
collected from six regions of Tibet. Twenty tandem repeats loci in the total genome of M. tuberculosis
(MTB) were analyzed by PCR and agarose gel electrophoresis method. The characteristics on polymorphism
of DNA fingerprinting of 217 MTB strains were analyzed with BioNumerics 3.0 software. Results 217
M . tuberculosis strains detected with 20 MLVA loci were classified to 19 genotypes with 87.6% of the
stains belonging to Beijing genotype and the other 18 genotypes were scattered, accounted for 1.38% and
0.92% strains, respectively. Beijing genotype was not significantly associated with the resistance to all of the
four drugs and BCG vaccination. Conclusion It is concluded that the strains of MTB isolated in Tibet
present definite polymorphism and most of the epidemic strains belonged to Beijing family genotype and
MTB genotyping. The Beijing genotype was not re(cognized as the one transferred from some of the drug
resistance strains or from BCG vaccination. Being a fast and simple technique, MLVA method, seemed a
better molecular typing method and could be used for genotyping in M. tuberculosis and monitoring
pathogen.
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L) ATTTCGATCGGGATGTTGAT

R) TCGGTCCCATCACCTTCTTA

L) GCGAACACCAGGACAGCATCATG
R) GGCATGCCGGTGATCGAGTGG
L) GACTTCAATGCGTTGTTGGA

R) GTCTTGACCTCCACGAGTGC

L) GCGCGAGAGCCCGAACTGC

R) GCGCAGCAGAAACGTCAGC

L) ACTGATTGGCTTCATACGGCTTTA
R) GTGCCGACGTGGTCTTGAT

L) TGGACTTGCAGCAATGGCCAACT
R) TATCGGACGCCGGCTCAAAAT

L) GTTCTTGACCAACTGAGTCGTCC
R) GCCACCTTGGTGATCAGCTACCT
L) CGGTGATCGGGTCCAGTCCAAGTA
R) CCCGTCGTGCAGCCCTGGTAC

L) CAGCGAAACGAACTGTGCTATCAC
R) CGTGTCCGAGCAGAAAAGGGTAT
L) CCCGCCTTCGAAACGTCGCT

R) TGGACATAGGCGACCAGGCGAATA
L) TCGAAAGCCTCTGCGTGCCAGTAA
R) GCGATGTGAGCGTGCCACTCAA

L) CGCATCGACAAACTGGAGCCAAAC
R) CGGAAACGTCTACGCCCCACACAT

L) AAGCGCAAGAGCACCAAG
R) GTGGGCTTGTACTTGCGAAT
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R) TATTACGACGACCGCTATGC

L) CGTGCACAGTTGGGTGTTTA
R) TTCGTTCAGGAACTCCAAGG
L) CTCCCACACCCAGGACAC
R) CGGCCTACCCAACATTCC
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R) CAACATCGCCTGGTTCTGTA

L) AACCCATGTCAGCCAGGTTA
R) ATGATGGCACACCGAAGAAC

L) AGTCACCTTTCCTACCACTCGTAA
R) ATTAGTAGGGCACTAGCACCTCAA

L) AATCACGGTAACTTGGGTTGTTT
R) CACGGGGGAAAGCTTAGAC
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GoldView™ DNA BB B HE LAY TR A .
DNA Marker 100~ 1000 bp.

7. REAWHER N (PCR) : ¥ 1 R R FE25 pl
ERBpHT, REERPE L. THI &
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3U/pl 0.5 pl, K DNA BARS pl, ZH KR ER

N, PCR RN & HiAEM: 94C 10 min, RE
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J& ,72°C 410 min,
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SPRBREI ARG T ME LR, H 5 DNA Marker H
B E PCR YR FRE(M,) K/
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3.0) BB EB AT RE M, RIE cluster cut off
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B, EIR 109 Bk B 118 #k, &tk 99 #k; F 34 i
34.8 % R BERAGHMN 40 B, AR HA 72
Bl ; B BCG # 99 4, R 8:&F BCG & 118 #il,

2.VNTR 2580 £ EBR T 20 4~ VNTR
HEEM SRS X MEZ S BTFE#FTRN, &
AAFEHKKY DNA BB EERA L LN
(A 1.2),

3. VNTR EF 41 B4 47 : 53 BIXT 217 #R &5 4% 2
BFFE ) 20 A VNTR i 5 DNA #4778, AR 45
BRERT HERKFERNF B FEKX/D,
CBHERRE BREEERBEZEERESN.
R ERTT R 19 MERE(FK2,B3),Hp
R2HEN R —HEE, Hib 206 %R 5 BTHE

Ay TABEEBH, XTRIET S LB R IR RE,
87.6%(190/217) , H AR K VIZL X VR X VIR 5
1.38%(3/217), I B VI B!, X I #4251 50.92%
(2/217),

MI123456MI123456M1 23 56 M bp
257 p (M)

Mtub2l
M: 5 F B34 ; 1:H37Rv; 2:X206023; 3:XZ06063;
4:XZ06106; 5:XZ06107; 6:XZ06141
Bl TR X A B B R B
3AAE VNTR fi i £ S HR ML R

Miubi MIRU40

MI2345MO67891I0MITI2I3I4ISMIGITISIONM bp
1 5000

M: T EFRME; 1: Mtub21; 2: Mwb29; 3:Mtub30; 4:ETR-A;
5: ETR-C; 6: ETR-D; 7: MIRU10; 8: MIRU16; 9: MIRU26;
10:MIRU27; 11:ETR-E; 12:MIRU-40; 13:Mtub01; 14; MIRU23;
15:ETR-B; 16: Mtub02; 17: Mtub12; 18: MIRU39; 19: MIRU02;
20:Mtub39
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ASCR P R X 217 BRAE B BT MR T
20 M ) VNTR 2 B 7 3% , 15 20 B 8 i 37 4k
SRR K 217 B R 19 MEREE, P 11
BB B — PR AN R TE < il R B bk, T RE
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ZRABHESR 8 M ERRY Kh 3 M EREE
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SABATE , R fE B R R B & B AR IR AR FE— E Y
BRAR. UL TR X 0 B S B BT AR R

F-AIERERABENEER, BRERB XK EER

WATHR . ISR XY I 35 B8 Bk 40 BF 7% 0 WS 0 , e 7 o
X #0551 9 B 1 0 2 il B 7= A BUR RO R
ERREEKRR K AL REEH—NETHERX
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VNTR 2 8 (42435)1" 7 4 BF 5% B9 7 8 ot X
217 BRGB A BB, bR 5 E S (X
#H), 587.1% (189/217), van Soolingen %) #£
BCG I EMAMTEMERH R, L5 HITE
B R BB BCG Ry Hi X 30 7 22 iR 4R
T A, FEMSHES SENREARUNE
HEB MWL, RIEEEERREHERRH
Ak , 5 T 72 A — BB U6 BCG 9 6 FH T 88 31 A2 41 3
TERE 3 o b B R o AR AR BT Rl ol BT
BCG ST B. WASH X BCG H B = 4 Tt 32,
RER T RREEKR . AXHREER,BOG HMH
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B 5 H 254 E %, FE R TR 25t S5 b R R H B
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RFP.SM #1 EMB 4 #2525 LA & MDR B Rk
BRGHENE L, BRI TR E SRk A
XX EHB A MTH 2, H, 24 5 R AR AL L
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BHEANEREE, A RIET 100%, 2B EHT
RHR 9 AR P BT 2 5 1A, WORE SR VA B X S5 R
BREAF .
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