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The identification of Mycobacterium tuberculosis isolates by DNA typing technique GUO Yan-ling,
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[ Abstract] Objective To assess the application of 1S6110-restriction fragment length polymorphism
(RFLP), Spoligotyping and mycobacterial interspersed repetitive unit(MIRU) in epidemiological studies of
tuberculosis and to discuss the characteristics of Mycobacterium tuberculosis strains in different regions in
China. Methods Mycobacterium tuberculosis strains, with a total number of 158 isolates, were subjected
to IS6110-RFLP, Spoligotyping and MIRU. Results The numbers of patterns produced by 1S6110-
RFLP, Spoligotyping, and MIRU typing were 118, 20 and 105 respectively. The discriminatory power of
IS6110-RFLP was higher than that of Spoligotyping. However, when the copies of IS6110 were lower
than 10, the discriminatory power of Spoligotyping improved obviously. The discriminatory power of
MIRU typing was close to that of IS6110-RFLP for typing of Mycobacterium tuberculosis. In MIRU loci,
there were four loci (loci 4, 10, 26, 40) with higher diversity. Significant differences among the
Mycobacterium tuberculosis between Guangdong and other regions in clustered rate and the proportion of
Beijing genotype (P<0.05) were found. The clustered rates and the proportion of Beijing genotype in
Guangdong were lower than that in other regions. Conclusion The results of this study indicated that
either IS6110-RFLP, Spoligotyping or MIRU technique was useful for epidemiological studies oh
tuberculosis in China and the strains in different regions had different characterishes in China.
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Bk, HPAFEEBR 335, AKAEBK 23 #,
APILA 39 Bk, TR 30 Bk, JL T 33 M. EH
B2 SE 3 45 3, IS6110-RFLP 2 Eb B ¥k Mt14323
K Spoligotyping, MIRU 43 i 35 B4 Bk 45 #% 4 KU
BEAR #E Bk H37Rv (ATCC 27294), 3 f1 Jb 50 i 45 #%
7 B R B FE BT S S5 AR A
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(1) IS6110-RFLP: >k F # # #5 # B9 1S6110-
RFLP ™M, St 4 B 4E DNA £, Pvu Il B§
],0.8% BEASKEBE R B 3K )5 , 4T Southern ¥ % fl

(2) Spoligotyping B B 7: R FI HE # W
Spoligotyping % HM T & Yk ™ ODNA 2R
KRR EBATAY TRARA A DNA # BULH
&, OQPCRYV ¥ EHEXE KX (DR X):5]4 % DRa:
5-GGT TTT GGG TCT GAC GAC -3',5 K %% i
DIG #3 i2; DRb: 5'-CCG AGA GGG GAC GGA
AAC-3’, PCR & i & #:96C 3 minZF 5 ; 96C
1 min,55C 1 min,72C 30 s 30 MEH; 72°C ZE
5 min, QXK :PCR Y WM ST EEH 43
BB BRIR A 19 H 4 47 Biodyne C BEZ: 8™, 2%
A2 7E Miniblotter 45(Immunetics, USA) E# 47, ¥
LG 243815 5 Rk 2 &£ OB B K (DIG # ic AR
A& Roche),

(3)MIRU 7 AR #9837 : K Supply H#HHH
WP, BRI : O E DNA, PCR ¥
RAEERX, RIMFMHN 94C B HS min; 94C 2
#£1 min,55C E 1 min, 72°C M0 s,40 MEH;
72CHEM10 mine MIRUBAREERX Y ¥3IYE
HBCER[4]. @2 % Bt BE W8 5 1B B Uk 6 5 PCR 7™ %)
KB, LL100 bplal F& 9 DNA ladder # 45 F & b5
#E s H37Rv I FHE R B ¥k o K A Gel-pro analyzer
3G HITHB AN, ORBFEREXFBEKE
WESEEXFIE NE.
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(HFER TR EA M= E A L DNA 5
BUSIER — AL AP . ABF5 [S6110-RFLP
— % 41 & IS6110-RFLP #F & A5 {8l R $( £ 0.90~
1.00LA 4 B T BB o

QOGBS HFEL R RN EX "  BE
B 1S6110 ¥ N4 ; BB M Spoligotyping 45
BRI NMNE35~43 Z a9 MREIEIX AL

(3)48 805 #r  1S6110-RFLP 58 K% & H it 5

F Gel Compar 4. 15 #43# 1743 87, R F§ UPGMA it
B Dice HERZE, HHTRELH. UE
Spoligotyping 4% % 3t B Fi Gel Compar 4. 18 #1417
K,

(4)GE 1T %4y ¥r - B Fj SPSS 11. 08Kk {4 # 47
B 5% IHHE OR EM 95% AT EMR(CI),

(5) 43 B+ Bt Hunter-Gaston Index ( HGI) K1t
BARY .

HGI=1 1 y
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1.1S6110-RFLP: F| F Gel Compar 4.1 %K {4 %t
T X 158 %A T EIE IR B KK
1S6110-RFLP $8 801 #1728 40 47, SR B L 1
1, 158 Him IR Bk H 25, BF 651 H
PR, H41.1% (65/158), S| 118 MR, H 93
A(78.8% ) MR AR, 25 1~ (21.2% )R 2 3
6 NAEMRAR . HPMEUREH 100% HEKAE 13
R (13/65), A ITE 4 S AFMEN. 1 FE A HE D
LT 4 E R, 1S6110 FH N HN14.7, X
7 AHE 1S6110 # WEAE 5 MRS

2. Spoligotyping 43 % 45 5 : B F§ Spoligotyping
S RIFE AR YT 158 BRI IR 7 B AR AT F . /857
B 145 NBEEBRA 13 MR, Hp R —
E123NEBR, 577.8% (123/158) , HeFm W B A
FHE # Spoligotyping 45 , ZRHA AN 535~43 Z[H]
B9 ARG X 4 58, 5t BT 2 R B p 4 M AT . X
AT g 1S6110-RFLP 43 B — 2 70 i, 23 7,87 4
KR, FHE S HEARINE35~43 ZEB 8 4
FIRE X 2452, B 5 m B H AN A Z 1 A EIBEKX , 7R
A At m AR &Y (Beijing-like) o [F] B A BF 5% 18 X
BRAE G54 BAT o (BEAr B AT B B 0 A RO FF 1R ) 3
TEE, GRBETH=Yr=4E, xR E, X
I PR 45 4% 2 BLAT 1 E B PCR FHHE B9 04N I PR A A<
4T Spoligotyping W &, 5 R H P 1 == ¥ M= 38
PP o RBFFRE X — i R4 s bk i JE AR AR
ZREWHFTEE, SR RYMEE,

3.MIRU 4% . B& T 186110 B ¥ W FE S, FF A
1S6110-RFLP 43 BUAH L R EH 100 % #9 HE #k , MIRU
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A 1S6110 H4% U1 B bk B9 — 5 vT 8 MIRU 43 B ik —
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Spoligotyping B4 B &5 RAHF . & MIRU # 12 4
K, BEEK 4. 10.26.40 EABRENEZSHE, BF
A4 EWEMCER, M—LEZX (20 M
24) Mo B SRR e 2E  INE R 2 N EE . X
4r MIRU X X PCR =417 W J , H 5718
HHEEXENH GBI BEREWERXE N
i, FETUER MIRU EEXFIESER
W, H37Rv £ EE KX PCR =4 ik 45 1 I 2,
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40.39.31.27.26.24.23.20.16.10.4 2 EE X
B2 H37Rv M MIRU $EEXHBKER

4. 1 HGI X =R 7 AT M SRR L,
IS6110-RFLP {943 # B8 71 X F Spoligotyping 73 2,
i MIRU ¥ 4 ¥t 66 1 5 1S6110-RFLP # ii.
IS6110-RFLP )4y ¥ 18 U 4 99.4% , Spoligotyping
B4 BEHE BN 39.1%, MIRU H R84 B By
97.8% o B =Rh A4 A R ST B AR B IR
BB ME 95 A4, R BEFN99.5%, 4
1S6110 # I 3 <10 BT, Spoligotyping K43 H 45 %L
H94.3% ,1S6110-RFLP 43 B8 4 98 % ,MIRU
BI4r B HGAB198.2% » =R ELEILE 1,
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#+1 IS6110-RFLP, Spoligotyping Fl MIRU 4 %I = F J5 B I HL 8% M. bovis  Fl M. bovis
%3 1S6110-RFLP Spoligotyping MIRU Isspsoll ;;o.tsll;l;lg I BCG. Al ., Spoligotyping
£ <10 23 <104MER 28 <10 MEN MIRU R ELTT I 45 40
5% 3-F7344 65 6 145 16 93 9 63 g ,
i %3 25 2 7 6 40 4 25 ﬁﬁflﬁﬁ\%ﬁijﬁf}zﬂﬁé
HRIW 118 23 20 17 105 22 120 E, B UE—ERKHET
BRk—HEHE 6 4 123 6 6 3 6 HITEMEE,
AR 93 21 13 11 65 18 95 ARG K B —
HGI(%) 99.4  98.0 39.1 94.3 97.8 98.2 99.5
Bk A 158 27 158 27 158 27 158 BEF 1237 EK, ZHAR

R2 HWEARBRZEEKEH
BERASAE HMHX mHRBEX PH

OR fB(95% CI)

bR ERAE 108 15 <0.001 5.4(2.3 ~12.7)"

FEhFEEER 20 15

4: 58 7 ‘

KR 70 23 <0.05 2.72(1.09~6.79)*
it 128 30

A XZ B LERA ° RRIHITH OR EHF95% CI;
* Hfbs K@ HRIL R HE AR & BB R X 5. 465, # Hib
X BRI RS R R M2 7265

HIRLF R 45 R R, Xt X MR R E BN £
EIERKR, BT8R, Bk, R [S6110-RFLP 2+
RN S BAT R AT R E R B H AN,
A TR, AT 80% M B AR Z [ AHML R
BAES0% UL L, BAEREHRIEME, T RxEHEA
X X RAT R AR, X — KB ERERIE N
[Sel110 N KL, EFLAW A EEA
BOHF R o [l B 3R 1T 4% B bk R UK B 3t B8 00 A AT H
B, AUE AR EKRZBIEEHIESHEE
P, 3T B A5 45 Lo B AR, T 7 b b X 78 R 22 1) J0) 2L
HHEXNE RN~ ERERLARR, —EFES
ARTFEX. XMEHN—-FEAEHE T AR
HEE ;75— FHE A BBl T A R R 0 SRR %
HEFEZSR. A4 FLRPAH 13 K 1S6110-
RFLP A& BHE N BERE2ME, MITHRF A
AR ABRNEE NI KRB THE—HNHE
BRAT A F 2 A/ R R X N, 6B % b K RT RER /D
T e,

2. Spoligotyping FEG 4 AT B MR K F X & b
#) B2 A : Spoligotyping & — R LA PCR R 27 9 DNA
SRR, ZELBEREKRY, X ERRE, SR
B SRR, A THE M M. bovis HIM . bovis
BCG B #k R Bt = 39 ~ 43 [8] J X 11 & 4 33 ~ 38 [B] R
XX —4#1E , F) Fi Spoligotyping £ R i v LA ) &5 #%

{2 535~43 Z A 9 4
IR X 232, BR AT B b M A, — BB RIA
R EEEB YA EE S BCG EEEME X,
FHHRANERERNRSEEREWEE X, A
SHRERBMYTZEE. HTFARFROEELEM
XA B TCBAE L IX e

ABFF P Spoligotyping BLAR M B BR A 50 % LA
B B Bk BT BE IS6110-RFLP 3# — 2 43 &I, U8 8]
Spoligotyping ) 7F # J1 A 0 IS6110-RFLP., ¥4
IS6110 #& L H7E 10 LAY, Spoligotyping )43 Ht
BE B BIRE , 5 IS6110-RFLP 43 B iy 43 3 45 B
i, JFH I1S6110-RFLP 4 Bl i) — i 4 A~ #k B9 3
¥ D1 #E W] 8¢ Spoligotyping 2 Bl gk — 4 i 2 T E %
B—FEF 2 I FE A, H M, Spoligotyping JF i
A LAE S — b B (97 % GE& A T 1S6110 £ 48 DL B4
)R 3 — 2 4 B GEJH T 196110 &+ 0 # 4k ) 77
%, 1S6110-RFLP 4 B 45 & & 3 , W] LA X 45 #% 4y
HHEMEEBHERIERNER,

3.MIRU %4 B R 745 ¥ 0 BT B AR K 4 8
MR A :MIRU 40 B85 AR B3 JLAE & B & R 6 LA
PCR Wi B R, MIRU 2B K — 1R H
MERGERUBFRR, ETHEHAR, BAKRSE
¥ MIRU 4 # 5 IS6110-RFLP 4 ® &
Spoligotyping f 4 ¥ 48 $ it 17 Lk # /& " H1 MIRU
4r#8 5 IS6110-RFLP 4r BU 4y $F e T3k, & F
Spoligotyping 43 #t 1, 1S6110-RFLP 43 & — 4~ 4
BRR G0 B UL 4 AT MIRU & B — 54 2 A
HAR I — A A MEER A, X5 Spoligotyping Xf
X— IS6110 H#5 DU ER 43 R A W] . A S5 A
HEHEMRTE MIRU M 12 X, EH KX 4.10.26.40
BEARENEEME, T—EER XN AR, 55
P AR, UL MIRU & R 4L B 4 740 8 Fr
AR, RARLHENEREXXN TREAERKEH
HALTRE A EERNEREM
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B2 ,IS6110-RFLP 2+ BU 5 BE N1 &, AR B AR
WhE, BEREBER(A2p), BERE &, X
1S6110 # I % 2 W W %% 4 ¥ B8 71 & =,
Spoligotyping & —F 2L PCR Jy 3 ali 9 7 s, B8 4E
fEjee e, WA /N, T EEH TR A SR
W, B4R 5 FH &, L X 1S6110 # N4 W
WM, BB . GO R — R R % 4
BN EEABESEMEN L. BRIFMNE
BR X 3 51 % 8% 1 F Spoligotyping HU'Y , X B R 2 B
T Spoligotyping B4 ¥ e 71, X — W R/ LRI,
MIRU £ AR &4 ¥ /15 1S6110-RFLP ¥k, HiEF
IS6110-RFLP W) 5 £ T B & PCR HERK , i
5 FES ,FBRERRATE R, BT HHRNEE, A
BEFELREEEHTHLENE. BT, B3 K
MIRU 4y B H AR 2 8RR, X s i 7 sk %
FE W, R KRR B S5 %% o BOFT o 2R T 4y TR 4R 4t
T—AEMETEY, O H R8BI
BIEMR M EE SRR SRR, B MIRU
SRR R — KW o kR E XK, U
Spoligotyping #M3E . R 1S6110 RFLP 1E5 — 28 4
AWM TERIELZERZ B BENRITRERR, X
ML R REE R ERAEHERAENERE
) B o R 5 M AT R F T R I 25 AR
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