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[(HZE] BN HFHRBEBXEEIBRTEKKRIERS TFRORFRIE. HE EZEREX
BN ER: 2005 £ 8 A 16 H — 11 A 25 A2 S E R MR 4584 BOF B 100 8%, % FEI R
X EHHE B E (spoligotyping) LA S AT E LK ERFFI(VNTR)B M F E#TER 8L HEM
B ZHE NG RBT AN . RELEMINEL  EHLEMEH ] PCR TREEX SR W
B/ RBEEFEERTERB LA ER,  RRATHH IS BREFRARAEZANER,
G2 HRISYEERK, X 96 BRE5Z SR B I K 43 3 MR E AT B R O ik 9 2 B 2 B, spoligotyping 45
F91.7% RAb T BB (F 3 MR T E B R ) S % B AT 3 (88/96) . VNTR 4 B a4 b 5 2k (R &
K60 FERK, ARSI ERASBFES W H/HAHL m R R Bk E93.2% (82/88), Kk
EMETHEBEFREMARZAERERITEEL(P>0.05), Hit KBAXEEREB
FRESENEZE I E P T REAMEARIAS MRS, INIRHABXHEST
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[Abstract] Objective To explore the characteristics on molecular epidemiology of Mycobacterium
tuberculosis isolates from hospitals in Tianjin area. Methods One hundred M. tuberculosis isolated strains
were collected in succession from August 16"-December 25", 2005 in Tianjin Haihe Hospital and
genotyped by spoligotyping and multiple locus variable number-tandem repeat(VNTR). Data was analyzed
by cluster software. Based on the concept of Beijing lineage, it was determinate two sub-groups: atypical
Beijing strains and W strain/typical family strains by multiplex and real-time PCR. The associations of sub-
groups with drug resistance and age were assessed by the xz test. Results 96 M. ruberculosis strains were
genotyped in which 91.7% (88/96) strains belonged to Beijing genotype (including 3 Beijing-like strains)
by spoligtyping. VNTR typing could differentiate 60 genotypes among the 88 Beijing genotype strains.
93.2% of the Beijing lineage M. tuberculosis strains of this study belonged to W strain/typical Beijing
family strains (82/88). No statistically significant differences were observed in the proportions of the two
sub-groups in patients of different age, or drug resistance ( P>0.05). Conclusion The M. tuberculosis
Beijing genotype strains were dominated on tuberculosis hospital patients of Tianjin area. The discriminatory power
of VNTR typing was higher than that of spoligtyping. The two sub-groups of Beijing lineage had been prevalent in
Tianjin, however W strain/ typical Beijing family strains were of preponderance.

[ Key words]  Mycobacterium tuberculosis , Beijing genotype; Beijing lineage; W strain/typical Beijing
family strains; Atypical Beijing strains
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B TR ARER A XA RATR A #)
B fH R X G R T S A BT B I
TTHRHER WLHH .

R ) FR X B 4 1 BR 43 B (spoligotyping) & & X
EFEEME R EAR T, HESRERR
o IS6110-RFLPIESU ik R G52 5 B sl B R 4 Y
B @A dE”, TR AR B RS B — %
SR ERT R ED, IERE R E AN AT AR R
HEEFH(VNTR) ) — Lo S HITHE, LR B X
U5 AR R B 55 8 4 B FE B B 4 B R, N T B AR
IS6110-RFLP# 8007 15 19 TAE— HEE T .

Kurepina %' | Kremer &' B X #%, %A L
ARMERGFT oAb RS 5B,
FEAETR B A UM E . Brosch %™ Hirsh 2 M
R ETESERNAKERRER, LR
E5 A B H B B IR P (monophyletic ) B 45 ¥,
UL TR L, 2ENE 8 RERKTHHEL
PTG RO A L 3 4 1k X (M. tuberculosis
Beijing lineage) &, AN BN X ELE 2
MERE, Jb a4 4k X K O spoligotyping Hit 2k 1~ 34
K, FES~BHBEXPHED 30O
dnaA-dnaNIX 4 A 1S6110; @ 5#EFHH 19 Mt
Sk 5 HO B AR B9 1S6110-RFLPHE £ & 3% 48 L , 46
APE R F 80% & AL 41463, 75% ~80% 2 [8] &
TRALRWHFEREE . LRSI HFHEA
LR W B (W strain)/ 378 36 5% 5% B Bk (typical
Beijing family strains) #13F # % Jb 5T B #k (atypical
Beijing strains), HAE M AL FH B #R R W /S B L
R W MR E R & b X . Plikaytis
ORI R ML IS, RALE PCR 97
% B KIE NTF KR EFE 156110 HEEER
DX, AT X 23 W/ T8 b 0 5% 0 7 kA 3 A
Bk Brosch %' Hirsh 21 5% % B 8 A &%
LR FEFE B FARHE B Ak H37Rv B A3, Lt s A
HHABTAETERIEE K ERITH ML, B
TEYE K T 51 % 75 1 (large sequence polymorphisms,
LSPs). Tsolaki %/ MR ¥ X S0 45 AE 4 LSPs 5 XU3F
WXL AL T HAT T W OB/ #L R b 5 5% i T bk A
3k o A A 5 AR O 4 B

AHF 55 i A spoligotyping F1 VNTR 7 # 3% [H
A3 R 75 X KR T TR R e NG PR 5 R R Y
GBI EAT 0T, P E R E R BT TR
GrAG ST 4 B, DA I R B IX G R 43 B 4 4 Ay

BT B 2§ AT A2 RRAE
MR EFE

LA R

(1) 350 T8 R 740 b o 7 K < 3% 2 IR 2005 4F 8
H16 H-11 A 25 HEXRENE-HNEERES
B Bt — 9] IR Bk 12 W 5 0 IR B IS5 I BT
I K B ¥k 100 #& , £HLER e 2 .BACTEC-TB960%
EMPREEFUEL N EG S RATE . P 4 B
o B LT 96 BR5E R B 2 B, H37Rv An #E B Ak
HERERRS LR =R,

(2) F E 3K 5 F1{L 28 : Miniblotter MN45 | 4 4]
% C &, Primer Dra #1 Drb ¥} i 22 Isogen Life
Science 2 A 7= ff , 2 X Taq PCR Master Mix & it 5
RABARHEEHRAR =5, ZE PCR AR &1 1E
B QIAGEN A&/ & ,5700 & & PCR {4 % H PE
AR 5, SYBR® ExScript™ RT-PCR Kit HE 4
YT (KE)FRAF= M,

(3)5197#% 3t :14 # VNTR 4+ % PCR 2| ¥4
5% Kremer % Fk B %" W it, 6 FH
FL&E PCR 8| # 2 % Plikaytis £ %31 (&
1), SEBE & PCR 5% (RD105 #1 RD181)5 %
Tsolaki %" Wit FIYh LEE T AW TR
BEARAREEWRAFE Ko

R ERIINEZITRITS

514 AR 2] (U
1S59 1S6110 gegecaggegeaggtegatge 216~236
1S60 1S6110 gatcagegatcgtggteetge 738~718¢
IS61 IS6110 gaccgeggatetetgegace 133~114c¢
1862 1S6110 accagtactgeggegacgtc 1237~1256
MDR-6 NTF-1 ccagatategggtgtgtegac 473~494
MDR-7 NTF-1 cgcegagatcteatcgacaace 52~32c

2.

(1) 85% 2 B FF B 2 B 4 Y spoligotyping He [ 43
B REBEAEREY, UNIREEAS B YRS H
Kremer %7 3 k. 14 Fi i 45 4 $1 % MIRUI0,
MIRUI6, MIRU20, MIRU26, MIRU31, MIRU39,
MIRU40, ETR-A, ETR-B, ETRC, ETRD, ETRE,
QUBl1a,QUBI1b,

()58 BT R I A0 e X B 4 B LR &
WX EB A EATE MR E NTF KEBFEA 2 MR
) IS6110 HiEEE X, 4 1S6110 22 j4] By X 38 K
NTF-1X", 1S62 FIMDR-72| #1#" 1 M 1S6110 #
3 EINTF-169 5 3% #9175 bp A B, MDR-6 #1561
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iy ¥ N NTF-1 /9 3" % 5 1S6110 # 5" % )
223 bp K B, 1S59 #1 1S60 M 1S6110 P 3 9~ 3%
523 bpH Bto ¥ FNTF-1F54F R EFE THE S
BAFE LA L M B L R A AR IR W Bk
of ko B R B 5 8 14 523 bp, 175 bp.223 bp 3 4
KM EN W H; WRAE NTF RS {UEA— 1
My 186110 HEE R X, ¥ 1 11523 bp X 175 bpHL
223 bp 2 N4k, K L A B BP O LS AL IR R
W HANE A XS BF R AR E
Bo ZE PCR RM &AM R : RMEREGHE: 2X
QIAGEN Multiple PCR Master Mix, 5 X Q-Solution
(P33R ), 8 Fh | % BL A4 R 94°C &t
30 s,60C B k90 s,72°C FEMH90 s, FE3F 40 1K,

BB Tsolaki %" 52 S, B A BT B 0 R 77
£ RD10S # i 2k W R b 58 434k 3, b 44k b
BAFLE RDIST MBI A W B/ B R IEE
B, AR o o SR L m B bk . SEBE
# PCR DX 16S rDNA X2 2 H ,RD105 #l RD181
HEMER, RPEREIE:2XSYBR Premix Ex
Taq B3I W% ; KRB %4k 95C S s, 60T B X
20 s, 7B 45 1K,

3. % %4 B A NatureEdge £ 8 7,
X-Cluster$ {8 23 2846 14 % spoligotyping 8 8L 45 & Fi
VNTR 7B B 8 R T R4, LR B
& Dice AR B, B 2007 8k A AE AL AR P 2
% (UPGMA)™,

— AN G A T PR 43 R N — B 5 O R
. RIEBREER (B H<25.25~ .51~ F>75
) YRGS, F4 P W/ R R R
HEFREERKE L E PCR IELEBHE. 1
BB RO WO/ R AR s A L KR
BT & Y BB (SPSS for windows 10.0, SPSS Inc
Chicago IL,USA),a<0.035,

5 R

oAb X B W A% 4 B R M A
spoligotyping 73+ B J5 1% , ¥ 96 ¥k &5 4% 4 A A B I IR
etk iTREE, Ko &S AL RAERNR 3
PR AL R N B A% A B, 3t A 2 IR E R
91.25% (88/96) , Ay A ikt m A H A B #k

14 A VNTR i 55 %t 96 ¥k 85 8% 70 BT 8 47
AyEL HR 93 Bk AT LABEAS VNTR A B4R, KA 3
2L SRR R BEY 18 B B 4R T R R 52

LR (%4 H spoligotyping B R KA B AR
R BERBEL S RHITH) o K NatureEdge £
5, X-Cluster ${ 16 2 2 # ¥4 %+ spoligotyping
VNTR 7 BIGE R FT B E M, R 1. 93 B
RBP4 64 B VNTR R H A, 88 b
BOEE B A 60 i VNTR # K&, VNTR H %
3327533-42435-86 B AL BEH AR A P OB . 95% Al
¥, VNTR BRI et B HE 4R 9 MR (E
DI AHERRN L BE) . BRI —BFEEE 16 BRIL w2
AL B A BT o

1 1 1 1 1 ] 1 —J
0.65 0.70 0.75 0.80 085 0.90 095 1 3 135535.4363554 muaam

5] 3325433-42435-34 sk

I
58 4325533-42455.04 samsun
s
75 4325633-42453-34 EmmR
13 332;433—42‘35—% ::ﬂ:::
l% 3327433-42435- b
17 ST
13 3327433-42435-56 1M
19 TR

Bl

11 L]
12 3327433-42434-56  insinn
89 3327433-42434-94 nEmm
13 3327433 -42434-76 ::'"m

e
lg [T
28 3327533-42435-36 umIRR
99 ]

00
31 3327533-42435-7¢ N
89 3327533-32435-06 Iuuien

33 3327523-42435-86 1mumt
1

59
6] 3327533-43435-83 MM
mnnn

96 3327533-42435-54 mman
s

93 3327533-42435-38 HNESH
78 3327533-42535-86  vanene

27 I

28 I
29 m

b £ 32 3328533.42435-86  wavmn

'30 luf{m

83 1324533-42435-86  rivemes

58 33075334241596 o

38 3328543-42435-86  wnm

——L—_.: 2] 3326333-42434-86  Jowee

73 [

T3 3326533424346 Imtmm

P 53326633-42434.86 i

B1 Nature Edge X7, X-Cluster {8 57+ 2 & {4
i O3B ABHANBESNER

2. 6B Ak S TR S AE R R AF 8 K i 251
2 fi A 2 E L E B PCR k¥ 88 HRbat
AL HEATIE A EE (R 2), Ho 82 Bk W OB/ R
JEEFHEE R, 6 Ak B A B pR, BB Tk
WESHEREE—BR(ERERER). Y Bk
AR R R R R R AU R G R YR A
B A ZREEIFEX (P>0.05),

o
—
\——Iyiﬁ;
flr
694000 bt
1ot

Wl,12 HATFEFME; 2,3,10 5 W #k;4~9,11 i #dh
RIRE
B2 FFAZEPCR FEMIEEMMEEHITUABRER
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5] it

PR i ] B B O R — M S R R B
HARFFE R A& S A B o R B A, B AR A
B —EMRENE. FIKSNSEIRITHERRMR
AR RER, R EE R (SR EEA) S
M 43 AT B BIF o5 L 9 7 1K 91.25% (88/96) , M8t T
SEMNKE,EHS BB KEREED, TR
b % B IR UG5 8 2 B T e K Rt X R DK S5 A v R
EHEREAKFHTRAT,

A 525 F A Nature Edge £ F , X-Cluster U&7
A XT 96 BRE5 4y BiFT B spoligotyping T VNTR
SRIGRBTRIST ERER, VNTR B
R 2 3 R spoligotyping FE BB L, AR E
95% AR L7, VNTR 3 7T # L3 B & 43 0 9 A
B, VNTR B H 3327533-42435-86 [ 8 #k 0
Btk BATRAFHERRES B4 2000 45
BEEBRIT R AR RSN 41 RSB H
FFB B ¥R A9 1S6110 RFLP, spoligotyping #4545 3,
BUEPLEKRBRERER). FOBEBKED LB
FERFZEWER, ZP OB OB ER LG #TILR
EHERGEBA BT ENRA R T

HRIAEEHFAR LR BERMAZKE
BRGARRBITAREEH Y, BIEZHEBRE
T PR (DNA F RNA); RAZ A B AN
BFREERNIE, HESEREHEEERS
RE N AR EBRIFF . SR B R A
HARAFEBRE, HEEARMEBINN =3 F %,
Jb o E R R HE A A 4R AR A BT R DB 4 Al
ML FRITRET 2N AN . A2
U P EEBEE S HTEO T A ERRAAE 2K
B IZ AT, MR A B R B B A 5 ik TR R I A
T A R o A U b 2 B TR R 5 4 0 T TR E 3 1
b BB A R R RRAE, Bl o R
EHETTURERE HHO M T H T,
Kremer £ 3 7 2%  Mp P EFE 3 MK 3
1023 AL E A X RS R BRI R R, JE#
R 78 BRI Y b 5RO VR Bk B B R 202/821,
HEA TR 5 B E K BCG BMRA R4 tF 4
BR(P<0.05), fEMAHFE, X RIERAIE
WS INH i 25 . £ 25 (MDR) B X, 7 BCG
Fi A b S B b 5 O B PR 0 L 1) (210/265) & F
3k B AU 6 7B Mk (55/265) (P<0.05), {BEF >
75 F B A B, 3E SR JE R B AR B9 A (10/22) B

BETFHMERH(P<0.05), B AT L #EW BCG
XHIE SR R B MR B A BRI T, B BCG A
BERIP DL B I R R Ak, AR A W B/
AL RN 82 #, HALE ML X #93.2%
(82/88) , BF &5 HL 61| B BB, 3¢ Kremer %1% (945 B K
B(P<0.05), 24 BEAEA A 45 % 41 18 38 I 24
EHAHEEERERITFERL(P>0.05), /#Hi b
R R BB 5 AR X S A BB /NG K. HER D
e 2 F AL 5T 4 4k SRS B Y B, 5 BOG B
O ERMTHAEREH XA THBERE BCG %
EMRPEEARASENER, BET LW
WHEHM TR EFAEREE,

2 £ X M|
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