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Study on the genotyping of 113 Mycobacterium tuberculosis strains isolated in Beijing based on 13 variable
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[Abstract] Objective  Variable Number of Tandem Repeats ( VNTRs) analysis was a recently
developed method which could serve as a ‘real-time’ genotyping tool for Mycobacterium tuberculosis . One
hundred and thirteen M. tuberculosis isolates from the patients with tuberculosis in Beijing were analysed
using the reference method to study the characters of genetic diversity and genotype. Methods Thirteen
tandem repeat loci( ETR-A,ETR-C,ETR-D, MIRU10, MIRU16, MIRU27, MIRU31, MIRU40, Mtub21,
Mtub30, Mtub38,Qubl1a, Qubl1b)in the total genome of MTB were analyzed by PCR and agarose gel
electrophoresis method. The characters of the polymorphism of DNA fingerprinting of one hundred and
thirteen MTB strains were analyzed with Gel-Pro analyzer 3.1 software and BioNumerics 3.0 software.
Results One hundred and thirteen MTB strains were characterized and classified in to four genotype
families(type I, type I, type IV, type V) based on thirteen tandem repeat loci. One hundred and four
isolates(92.0% ) belonged to type 1, the other three genotypes scattered, five strains(4.4% ) remaining
with type I , while type IV and type V having the same quantity 1.8% (2/113). M. tuberculosis H3TRv
belonged to a unattached genotype(type Il ). Conclusion There was obvious length polymorphism in the
M . tuberculosis isolates which implied that type I was the epidemic strain clusters in M. tuberculosis in
Beijing. VNTRs analysis seemed to be a simple, rapid, sensitive and valuable tool for epidemiological
studies of M. tuberculosis complex organisms.
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1. VNTR i s 8 : 2 BSCHR [ 1-10 ] F 40 o8 &
EEEE" M BAPREEREME,
134 VNTR U i K E 515 R 1, 519ddt
RRABEREAFRAFE M.

®1  # UNTRUSASIUFFIRER AT BXAD

h R A 51910%51 (5'~3") Fr Bt (bp)

ETR-A  L)ATTTCGATCGGGATGTTGAT 75
R)TCGGTCCCATCACCTTCTTA

ETR-C L)GACTTCAATGCGTTGTTGGA 58
R)GTCTTGACCTCCACGAGTGC

ETR-D L)GCGCGAGAGCCCGAACTGC 77
R)GCGCAGCAGAAACGTCAGC

MIRU10 L)GTTCTTGACCAACTGCAGTCGTCC 53
R)GCCACCTTGGTGATCAGCTACCT

MIRU16 L)TCGGTGATCGGGTCCAGTCCAAGTA 53
R)CCCGTCGTGCAGCCCTGGTAC

MIRU27 L)TCGAAAGCCTCTGCGTGCCAGTAA 53
R) GCGATGTGAGCGTGCCACTCAA

MIRU31 L)ACTGATTGGCTTCATACGGCTTTA 53
R)GTGCCGACGTGGTCTTGAT

MIRU40 L)GGGTTGCTGGATGACAACGTGT 54
R)GGGTGATCTCGGCGAAATCAGATA

Mtub21l L)AGATCCCAGTTGTCGTCGTC 57
R)CAACATCGCCTGGTTCTGTA

Mtub30 L)AGTCACCTTTCCTACCACTCGTAAC 58

R)ATTAGTAGGGCACTAGCACCTCAAG
Mtub38 L)GCCCAAAAAGCATGGGAACGTGCCCCT 63
R)GGTTGTCCCCGCAGTATCTC

Qublla L)CCCATCCCGCTTAGCACATTCGTA 69
R)TTCAGGGGGGATCCGGGA
Qubllb L)CGTAAGGGGGTGCGGGAAATAGG 69

R) CGAAGTGAATGGTGGTGGCAT

2. 9500 SO AR HERR « S5 B STAF AR HE TR
¥ H37R, g B E 25 5 A W R o

3. FE 3 :100 bp DNA Ladder, Taq DNA 3
A8 ANTP.EB Jubl iy B X EY TRAH .,

4 TEMRR IR : 113 R Bl 45 1% e PR 43 5 B Mk 1% e
R IR K GBI BIA T2 B E RS B R
B mMILETHEBIRERP AT R TERER, %
FORERBRAT BH 63 4 S 50 4], K
B 70 6], 7tk 43 B, BEFIFER3E.75 .,

5. 8585 X FF B DNA BEAR M & B ML)
BREER ERKRFNEHNELI- 2 AREERT
400 pl TE(pH f8.3) ™, ZEdie a1k 3 2% LR Bk
REEEEHSIETF TE . % K ¥E 30 min,
12 000 r/minB >3 min, R EFFH(-20CRHE),

6. VNTR-PCR: %25 pl PCR R Bk & , H
f, % 2ng # & DNA. 1.5 mmol/L MgCl,.
0.2 mmol/L dNTP. kT ##5|#3£30 pmol/L.1.5 U
Taq DNA 8§, KB &M : BIZEHE 94T 10 min; fEHF

94C 1 min, 62C 1 min, 72T 1.5 min, 3£ 30 ME
. BJGHEM 72C 10 min,

7. BRBEWEBE S Uk : PCR P21 48 2% BRAS B 0%
BefE e (10 V) EL3K,1.5 pl/ml EB 215 min,

8. 45 43 . B F 100 bp DNA Ladder # &
PCR =¥ 84 F B K/, BioNumerics 3. 05 4 X5 &
BHTREDM T

g B

1.VNTR £ &AM AR ®AT 13
MEREREH VNTR L E# T80, 488
ARALE T 113 Bl BB E IS5 G K 4 B
VNTR 2B B Z 5 (E1~4),

M H 1819202122 M H 2324252627 M 11 28 29 30 3132 M bp
- i : : | 000

i

M:100 bp DNA Ladder; H:H37Rv; 18~ 32:BJXC018~BJXC032
E1 Wk BJXC018~BJXC032 ETR-A fi &
EHERMER

MHI8§19202122MH 23

M:100 bp DNA Ladder; H:H37Ry; 18~ 32:BJXC018 ~ BJXC032
B2 bk BJXCO18~ BJXC032 MIRU40 fif &
EHHRWE R

2.RENN - EB - TEKROEREEE RS
FAb b, F F BioNumerics 3. 08 4 # 17 B R 40 #7,
HRLE S, 1B3REBSZXHEA 4K 4 MER
BMOAMAT I NAMVE), Kb T 8592.0%
(104/113), HoAth 3 BB &5 LL AR/, 43 30 11 24
4.4% (5/113), NF1 VB H1.8% (2/113) , AR #E
Btk H37Rv 7EA R 53 B h Ry b S i — A 2R AL, B
ME(AE S5).
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M:100 bp DNA Ladder; H:H37Ry; 18~32:BJXC018~BJXOO32
B3 B BIXC018~ BJXC032 MIRU27 {i &
LA R
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=W 4 E AT 1953 -2003 5 R ERATHE F T

£2% Razx #H% F4F RAHK

ZHABEN 1953 EFHEN BREARRRAEER
%1957 4F 5 AMMRERIRERERR 14 6, ZBFHEE
B8 5% 0 ke R BR BEFEERR. KX,
ZOT KERERA BRAX KEEYHFHERELER
%, 1957-2003 &7 8 MR (K) BTt & B R RE 450
1,787 16 B, F B RRE0.27/10 T, IR H35.56%. &
H 3 1966 £F (28 ) 1981 4F (20 $1) 1990 4 (34 #1) K 1995
FERINEFEEE, ESLEFF UANFELER
4 (1953 - 1956.,1968 — 197219761983 %), HHI EEHE
e AKX AR 4 B (495.3%). HAF
RE.SHEESEHEAMARA, BHE. HEBRERBRE
o 1992 SEMEM BB .0 2 ERHESHRXH 55 #
THEGSR 35 B MG LM 20 )M 4 R E K BH
AFFBE 1 BREFE, NHESHE, 2FEIFRER,
T-9 R RRFKEIE (L 59%). KMUFHERRIE,40
FUT R 72% ;% B1K 20 KRR BRI, R AR AL L |
BB kEHNE(86%), BABRM 1 X, &K 11X, F154
Fht. BEFR, UBERAREBRLRLH65.0%, TR

Ye & B0 657000 Z A4 Bl i R BBl 2 ) ol

P 522.5%  BMREGE7.5% AAREERREE5.0%,
A FRET R X (BR KB FE D ER%E
SEOBHRRE RN T E G, &8 R EXRERT.
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