HFERTREAE 200345 12 AF 25 8% 128 Chin | Epidemicl, December 2003, Vol. 24, No. 12

+ 1153 -

GRATHAERKEEERRREARER

M FkA R ,237_

B IR EE SR SRR TR R SR
1B R B LR R BRI LA B B IR YU BT SE 8RR 25
BE. B85 XAEOIR S, FETAEEBEMER
B JEERRR SR IR EIE S B i, SR B R BT
BYERL MR, RIS AL R D R T
AR, B THEESIHESERELEBEREE, 8
EROEAR R TR R TS, BT, 5T
BB T W RS SNER S E ARk
SEE, BESFEYERISE R CHER, 1980 L)
B, BRI T - MREERETHITEKSENRERRE
HIBEESR T, WEE, TEOM:BREtBEKEL
B PE(RFLP) [DINA 15 90 i - 17 o 78 B i 3 ( PFGE)
REBHER A (PCR)BEY 4 B LY 18 % 54 (RAPD)
DNA.DNA R34 HF LR BEHE R RS S, ME LR
BN, A ST B R B BR A BRI A T — -2 57 ey 4
B i E SRR R RFNI A TR ER, A
W3t LR &SR FRERNT.

— . PR T —— W A 3R

IR A R AR SR — A 2 A, R
B B A B R R R R S R O B R ), LA SRR
ZETHMA R ST R, ZRTEERTEERER
EHEFATHEE S AR TR T SemsEl, |
BEIFRSEIEN, AZE LA RS ELILTEE
RAER BRERMERNBEEXR SREMFEEM,
SESh  RRE P  AE B R BRI e, R R
FRR B, BiF L RH L ER E fR R MBI T 3
M8 X AR AL AR R AR T B T R R R AR
RERTREETIREL T,

= BRI

1. I RFLP ARt B hk.

{(DRFLP AT ER —MBEMEANRE S BT, ¥
TR EES LB ERY DNA LR8I B, i
AFFFI 1S6£10.1S1081, #HHE S GCEEFFI(PCRs) , K
EREMFTR(CTG): %, H A B ES R
B EME DS, B, MRS SHTE DNA L
B Emor it SRR, F AR E MR T

fEE B0 : 102206 JUSE, o ERSNT HERE E2 bl i O BRI B 32
BB (L4 T B ) 5 o BB T B i P o Bl B R v
(V)

A

3, M EASBE DR R NEs, B, 4
BBk Rk DNA 2 RELP 405, EBORWESE B P i
BTEEELUE S, FHAFRBHRHEES, HHER
TRER Ak B RE S JETT oA, 7o SE R A PR Bk de
W, LT RS S s kR,

(2)DNA $E S0 B FH:: DNA 6 8 g ] H ik B
RFLP FEfTE MR, RS RN ST E{L A F DNA
FIRRH P P YTRE TN AL ST , 2E OIS ME A R e SR 2 B, TR R
HERRFHBIARRERTERE L, SHHEZHD N
DNA & 38, 28 5 50 W 5 B 41 W 95 1 B3 (0 1 H- Ex o 3 B
AN, LR B . BT HH T E B A A A
EPE S0 BN . 7 B 4 0 5 3 o B e R ) T B R A Y
ot R LA RA WA R T R B R AR,
EIATEE# 47 SOHFBY DINA $RE0 B340 7 14330 3 BB AT
FIE HAEE R AE S R e, 4% 1 156110, 1S1081 &
KX FE#) (DR) #l PGRs 2, P i AR 7 8930 156110,

D 1S6110 DNA #5 20 Bl 00 4 i & i 156110 & F
1 355 bpRI B H BRF128 bpRU B MIARER F5l, BT AR
IS EEN—TER. ERFETEETHEAHEY, M
BASES AR EENHHE R 1S6110 B# I Hmg
BEGERRELRYG, FHEEBREFEREEE. &
A FEES LB HARF N EED . Enbden & 15
1993 FFHEHE T AR MERI SIS 30T B RELP M7 073k 1K 7
EEAEER LA Z AR SN, eRTE RSB
XA EK TR LB R A AR, 156110 H5& E i aYHR
HEHLAS BT ENARTERI T ZEMN, BFRE
FIEREkMEE S . R ENRGAESE AL Z
fbo —J& 16110 # M T 196110 HFBEAEL, BT
S EBATRTE L ; R KB PR HT Southern 438,
AR, =R IREEE; NEERTHARNEE
AT EY DNA, ExH RS AR A A B 5, At 8] 8
.

SHABE AT 63 0110 IR EFA K FE, A
TEREM ENFEHRHT R - BHNEARYRESR
FPPUERR, 196110 1 40 B ARk, R R M ARH T
BITRHFERS . MERLEN TIFHA LR TR
5y, R T — R E A FH [S1081: B4, BE & 1
DR 3 #1 PGRs it {45 A9 A R 8, F F1E 156110 4%
B RO SR AT R Y

2. PFGE 48U 77k 2 IR A D Al 0 2 20



< 1154 -

£ SDS FEFBE K 2R LIS, A F B 1 S 800
BREHEN IR L, &P R EB 6, AT fE— 1R
B R e A DNA KRB,

F PFGE Frik#bfr a8, FUP= A B ok B3 0 5 B il o
FELWRIAKRE R, BT IR, M LR AT B EE,
W HATEIS R, B, O RIRE N Y 1S6110 fRE
FEILHBER, FTEAT [S6110 # I ¥ e T 4
B XITRRGR, FE SRR R FE e RTER S
BhRENAE A TR TEENAERY ., MR, XM
FRB ARG, T E BE R BRA{ A, X 55 SR A
TEEFETERRE T FEArTE A,

3.1 PCR S ERIAG4 By . PCR 22 BU 7 iE £ 53¢ RPLF
M PFGE F A3 . PCR MR EE S B THE R
B4 DNA FB9FFE R B2, 30 16110, DR 16S tDNA, 35
RETI MR EF T A PCR B S, B REH A X
HH DNA O, A RER /P, 8910~
100 pgtfath DNA, fi bRz P iy & REPEH L ER, XA
FEATHEES, B ATRE AR R AL RELP i,
HEIER RFLP f3h3E.

(DPCR AR F A PCR AT B H BWEE,
Ey#rE-yasisss , BS5ER0Ea s i m s
HEREAMEHA IHEANIRSN. SRRV
156110 # MPTR 341 B8 18, B.5 1S6110 4 R M EH
RS T, BR AR A — R P RO S A 4 AT
BB . BT IRRE RS B R, RS AE,
EEEMENAR T, EFEFERATY A RNA R
W, USR5 AR RIS, Plikayts % X T &
BEER A ER, AT AREEI TR IEREN
186110, g 7™= o] 5 1855 ¥R44438, FR LA E 3 i3 05 ikt
TRBRZE, ABGES TEE R T SEHX
o R &G DL AY 196110, B335 B I R R T % P44
HEXH,

(2)DRE-PCR F1 Spoligotyping 7Bl DR JF A B —&H

36 b FBENENERE RS E PN TRERN— MR
A9 Z 4, DR 22 (8% 3 — e 5 /] i (B 3 43 FF L 3 e 1) R
MK EAMETFAAR. DR FIIRRNEETESRS X
FHREARD, R 50 MEN,DR 2 FMIFEE R
FFBWERMT 43 5. DR RHASHEREFASHRIE
BWEEH A (DVR). DRE-PCR 4B K& £&424E DR F
PS4, 1 DVR, ARG HBRIE PCR MM B AR
AR R R

Spoligo typing 738 ( B 5/ FH M 757 7| 8 ) REDRE-
PCR S+ EAMERY b, 41 % AR R R DR 5 & M5
FR B RS R B E R R R L, RF T DVR
IR PCR Y. SCRFFANS WA EY R
SHTRRID, IR OO S L AR T R R AR
BT E AR ERFAIR R, BT R R R R

TR 2003 4F 12 A8 24 455 128  Chin | Epidemiol, December 2003, Vol. 24, No. 12

WA, R B A R R ) S AT A e B 9
AP %o

M ITEAS RO RENT SRARTE, LE
RE—Fre SEME R EEEIG MESRETF
DR, FHTETARNSREET BNERLEE,
WA R T M AR R R, SF e P R R
BAMNLRRE NEEHF P EETEENERA™. B
W M REENAC AR T B, BRRET
FEABU 156110 #5¥E b & M BA T 6. Spoligotyping #94Y
HREE TR 156110 35 WA & At {E R A0 RFLP, i 24 186110
ENEE BN EETEY. FFE—REA 156110 fER
¥BF 5 BB A Spoligotyping 4RI EM

(3) RAPD 4+ #7—— #1514 PCR 4+ B: RAPD h 3§
AP-PCR (arbitraty primer, AP-PCR), BREHA—& AT &R
BEEEMEE 3 R DNA 8 B THR%, & R 9 iR 69 A S
(200~2 000 bp)#H , TRARAIREE T SRRt et 5 ¥4 IC AL H9
BRI SEEA T BA M DNA FE. 115 DNA #5218
TFEER LR DNA RERERKERSTRE, SRR
WYL TE TSR MR A DNA H4E i, 3
TS HIE .,

SXF B R Welsh, McClelland™ #1 Williams 2512 F
1990 S JLF-F n T B, S 3 A pTe soadr s b,
HAFBRIGFHEEERIFASRIE, CREER, ER
AR BT AR (10~ 25 ng) B AR R R
AL, AT HAE DNA B HRET, BT E S HiRic
9 DNA 5 5 PEEEHE o1 E 278 8% DNA M 5M B0l
M, BTSSR 8 TR R R, R A
REESZTHBE2EEFHORS T S0,
HEA-THEENSRE EHEAREARERRBEAERGT
A RS W R E T e R, B
B ERAEESHEE HERMBEHHTER
T, R B ER 8 Spoligotyping F2Hg , 3B #b, RS
BR4- - FRASIMFEINERETF—EER, HUFARLR
EMBHRNGREZ . B B, X
TTREHER CEXHITERI T HF S MU /8T
TR gD

(4)DNA B3] 45787 : DNA 7| 481 2 #1I F§ PCR 718 #%
HRE , AR IRICY BT R R, R EE
AR RS S, T EHTFH SRS TR BETHS
K2l B R A R T MR A L RIS
FRMAFE—T TR R, WA R ER,
fHR , M RARE, TIEE UR A, EN R T EL
FELRENITR, BEE R .

(5)TRA FEH (mix linked, ML)PCR™ ;B F PCR 4+ 8P
i —%b, 2 IR A8k (mix-linker )PCR #1745 B 8:, B
SeRTB ek DNA, R A UIRE Hha T B4k, SR 54 0
k=t 5t BAY Hha I 830317 E RN, B H#—1-L, UTP



HERATRERE 2003 F 12 A 24 85 128 Chin | Epidemiol, December 2003, Vol. 24, No. 12

+ 1155 -

8 TTP LS TR AMMIBRE R B L. PCR A
B YA W&, — &4 1SS110 B3, B &4 Hha T 8%
it AR E A BHRRNT REAS R ER 16110
AU B BR (— MR B PR ) B9 Hha T BRBIFE B B, B 0S
RN RS UTP Mk, 55 IS6110 1
DNA BT B, 72 8% B PIRBL RO e e vk, ROk g
BRI R, BT 4 R EE A S 196110
B AT - -RE, T W BT AR (196110 #5 M S iy
g3 DL

th Haas @37 f030Fh ML-PCR 2 BY 5 SR S R 40 3
TR, R TEY R HRAR e R, [ 35 R A
BEEHS 186110 R ke H ik, EHFEANATS
R W B AT T4 R cue 2 A LB BR MW BUR T B
MESEMERNTESEENATEEREEERIEAN
R A T 4 A, (HREE R PCR Joml
3 PELP AR FRAIE R RS RIL L4 B RNFTEN
HERET BT AROT B BRI

(6) PCR B4k ] £ % 5 % (single-stand conformation
polymorphism, SSCP) 4347 : SSCP 21 1989 /] Orita %1%
B RIREA—F PCR I 79709 4% DNA RS bk A,
e AR E M DNA Z8ENERAMNE ymas T
BIERR . BEFEEE PCR Y2 THE, ok
ERF N TR I MG DNA, K8 AR B2 Jf R4 5
HIDNA FBEIREE RARB R Bk, h THITS
EHEMN, R E 2T A R R, S B A RR
Mo 8, BN W] M iE BP AR RN EAS RIS M 8 KA AR
BEHEREER SEET. AR RE, LR TN
ol (R AR MR IR EB § ), B 1L T gHE
YR, HATE T 2R A T4 A st 25 B B e ) e o

(NBREEEFF|(VNTR) 8 F k. VNTR 408 i ik
B ANAREN VNTR Z |k, Sl MR R R ET
BEEAFHAEM YA SH VNTR EER T IRNE
A AT RS RS, SRS IR AR AT ol b B T SR T A TR A
FIRSEEAE R R AL X S kAT s A, &
FEREEL FREERF NS EER, B EEHNY
EEH EERT NN REREAIENFRT N, T
Rzt KB AT . BRI EARENER
TE 156110 8 [ $0% & RO A% 9 SR ANfE 4 1S6110-RFLP #i
ML-PCR, fEL3 186110 ¥ 0 %08 4 0 Sk #H 17 0 AU B, 50 B
BART 196110 iRME i, HA R R AT R,

4 BEBHER SIS AS RS EERBRER
2T PCROAERIP MM BTG KRS T LRaH,H
RIAGTHEREE L AARER BEFARE L B
WHPREAE HRRE—MRELEFE. B
EEBERPOERLAFEATERY T X7 TG,
EHAG ST 20 42 90 FHH, i d £ E Affymetrix 2
FifY Fodor WL R M 3 T M4 RTFEDT . BAHAR FE

R E AR TSR R RS SRR
BANARER LRSI, BT Mot B ke
4 L AR B 4R 5 4L (OCD) 1M R4 B F R R (E B
REHEATAL, R R BRI RS F B RN G
B RPUEHHARRE RS BN, RE W
STEMERIIEN TS, CHEYEE MR TEMEMM
T ZHTEAAZERNSRAE, MEERAT
S 3OTH B B RS R T PRI R R R W
PR EED . AETELE Y X W AHE TR 2R
TR T, 3 500 00 g B AR R ST

JUEER, ERG R HART20E TRAMNER, BED
BRI M T — B, 0.7 DNA S LB
TR SE R TT R — 2 IR A R
BIRE S s A A N P B B e, B IR B i
REAEBG A RN S SRR B #, AR
EEHHSTRAAHEAMERE M. BareL
Affymetrix 2 FIAE WEM AR Z G BER EEINES A
FED MEERANEE, BELREREEY B
FE ARG B E AR R P P46 4 2 ST 23 LS TR S
B, AR R AR AP ARREEEEENER.

=Ny

RN BN RSN AR ek
B EAGT . FERE AREHE S EE RS AT
BGis MREETN IR R R 2REU LR
T BESETHCHMA, NEAFHREZL, 45
1L EBR S ENEES T A S NEA BT 2 K4 H %
ER RS ST R E B, B ATE B AT R M B ik
MEMERREBRETCE AR T, XS %Y, I RFLP #
Hf 0B B R E REtEmE R, B R 1560110

AR EEAE 1S6110 MM AR TR R A T AR T

B, WLl PCR M3Ebior B p s B B W 4
it 2 —2, K ML-PCR M B St 8T, Hikh
VNTR # Spoligotyping Fik, W LIE&ER T4, FU
PCR AERM AR BA MG i A TAEERER
A IREARRAFFE— SR GRS, B R AR & OB FT T 65
SEFEM L EHEET. BB, EHETHNEED
FA AR 156110 Fribf ML-PCR Frkeia-#Eh
B35, H o ML-PCR 257 717 A shb Ml & DNA $5£¢
Hik. KEMMTREEE DT, — % 16110-RFLP
typing B ML-PCR A BT 4 B ; T4 B0 B8 Bk b
B, 4L AT 3 ] VINTR 3% 9 Spoligotyping F 8, #H s
FHARTEAHUREHCE AR E & kM, ST it
FORRAFREB B4 R B E, SR EHE ERE, X
FRE . SUER RS RR AR EITR SR E e
FATEMR RS E SR EA T R TR .

B EHESHETEALESERHRTRA M
B s TERRRATRERREER, HAERFE BRI



- 1156 -

PR ITHI ST 2003 6 12 A 24 %% 128  Chin ] Epidemiol, December 2003, Vol. 24, No. 12

RIS SRR B0 5 I R B AT R T (I 5
PHR SR R TRk B ) SR B A S OIL o T 2 e et
PO G 55 IR 7 ER 1B T R E MMM HAMETLGE
WM BT TR AT -4, B— s g
AR ERRFE N R E BB R, XA TSR
HBES AT AR NS AR EE MM SN,

10

11

12

i3

14

# £ X W

Snider I3, Jones W, Good R. The usefulness of phage typing
Muobacterium tuberculosis isolate. Am Rev Respir Dis, 1984,130:
1095-1099.

Mazurek GH, Cave MD, Eisenach KD, et al. Chromosomal DNA
fingerprint pattens produced with 156110 as strain-specific markers
for epidemiolugic study of tuberculosis. ] Clin Microbiol, 1991,29:
2030-2033.

Van Soclingen D, Hermans PW, De Haas PE, et al. Insertion
element [51081-associated restriction fragment length polyrmorphism
in M. tuberculosis complex species: @ reiable tool for recognizing
Mycobacterium bovis BCG. ] Clin Microbiol, 1992,30:1772-1777.
Niernann 8, Richter E, Rusch-Gerdes S, et al. Stability of 156110
fragment  length  polymorphism  patterns  of
Mycobacteritm tubercudnsis strains in a-:tua! chains of transmission,
1 Clin Microbiol, 2000, 38:2563-2567.

Van Embden JD, Cave MD, Crewford JT. ct al. Strain
Mycobacterium  tuberculosis by DNA
fingerprinting: recommendations for a standandized methodology. |
Clin Mictobiol, 1993, 31:406-409.

Van Saolingen 1D, De Haas PE, Hermans PW, et al. Comparison of
various repetitive DINA elements as genetic markers for strain
differentiation and epidemiology of M. tubercwlosis. 1 Clin
Microbiol, 1993, 31:1987-1995.

Zhang YS, Magurek GH, Cave MD, et al. DNA polymorphisms in
strains of Mycobacterium suberculosts analyzed by pulsed-field gel
electrophotesis: a tool for epidemialegy. ] Clin Microbiol , 1992, 30:
1263-1299.

Singh SP, Salamon H. Lahti (J, et al. Use of pulsed-field gel
electrophoresis for molecular epidemiologic and population genetic

restriction

identification  of

studies Mweobacterium tuberculosis. ] Clin Micrabiol, 1999, 37 |

1927-1931.

Plikaytis BB, Crawford JT, Woodley CL, et al. Rapid,
amplication-based fingerprinting of Myeobacterium tuberculosis. |
Ceneral Mierohicl, 1993,139:1537-1542.

Van Soolingen D, Qian L, De Haas PE, et al. Predominance of a
single genotype of M. tuberculosts in countries of East Asia. ) Clin
Microbiol, 1995, 33:3234-3238.

Baver ], Andersen AB, Kremer K, et al.  Usefulness of
spoligotyping  to 156110 low-copy-number
Miycobacterium tuberculosis complex strains cultured in Denmark, J
Clin Microbiol, 1999,37:2602-2606.

Welsh J, MeClelland M. Fingerprinting genomes using PCR with
arbitrary primers. Nucleic Acids Res, 1990, 18:7213-7218.
Williams JG, Kubeilk AR, Livak KJ, et al. DNA polymorphisms
amplified by arbitrary pritmers are useful as genetic markers. Nucleie
Acids Res, 1990,18:6531-6535.

Linton CJ, Smart AD, Leeming JP, et al. Comparison of random

discriminate

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

amplified polymorphic DNA  with restriction {ragment length
polymorphism as  epidemiological typing methods for M.
tubercudnsis . J Clin Pathol Mol Pathol, 1995,48:133-135.

Richner SM, Meiring ], Kirby R. A study of the genetic diversity
of Mycobacterium tuberculosis isolated from patients in the eastern
province of South Africa using random amplified polymorphic DNA
profiling. Electrophoresis, 1997,18:1570-1576.

Rodriguez JC, Roye G, Rodriguez-Valera F. Application of four
molecular techniques for typing cutbreak-associated Mycobucterium
tuberculosis strains. APMIS, 2000, 108:231.236.

Ham HJ, Shen KL, Ho LI, et al. Evidence of transmission of
Mycobacterium tubercutosis by random amplified polymorphic DNA
(RAFD) fingerprinting in Taipei city, Taiwan. ] Clin Pathal, 1997,
50:505-508.

Abed Y, Davin-Regli A, Bollet C, et al. Efficient discrimination of
Macobacterium tuberculosis strains by 165-235 spacer region-based
random amplified polymorphic DNA analysis. ] Clin Mierobiol,
1995, 33:1418-1420.

Linton CJ, Jalat H, Leeming JP, et al. Rapid discrimination of M.
tuberculosis strains by random amplified polymorphic DNA analysis.
) Clin Mierohiol, 1994,32:2169-2174.

Abed Y, Bolted C, Mica P. Indentification and strain differentiation
of Mycobacterium species on the basis of DNA 168235 spacer
region polymorphism. Res Microbiol, 1995, 146:405-413.
Gonzalez N, Torres MJ, Palomares JC, et al. Characterization of
the rpoB gene mutations in clinical isolates of rifampicin-resistant
Mycobacterium tuberculnsis. Enferm Infecc Microbiol Clin, 1998,
16:404-407.

Caugant DA, Sandven P, Eng J, et al. Detection of rifampin
resistance among isolates of Mycobacterium tubercuiosis from
Mozambique. Microb Drug Resist, 1995,1:321-326.

Felmlee TA, Liu Q, Whelen AC, et al. Genotypic detection' of
Myeobacterium  tuberculosts rilampin resistance: comparison of
singlestrand  conformation  polymorphism  and
fingerprinting. ] Clin Microbiol, 19935,33:1617-1623.
Hass WH, Butler WR, Woodiey CL, et al. Mix-linker polymerase
chain reaction: a new method for rapid fingerprinting of isclates of
the M. zuberculos's complex. ] Clin Microbiol, 1993, 31: 1293-
1298.

Haas WH, Butler WR, Woodley CL, et al. Mixed-linker polymerase
Myxobacterium tuberculosis complex. J Clin Microbioi, 1993, 31 :
1298-1393.

Jereb JA, Buriwen DR, Dooley SW, et al. Nocosomial cutbreak of
tuberculosis in a renal transplant unit: application of a new technique
for restriction fragment length polymorphism anelysis of M.
tuberculosis isolates. ] Infect Dis, 1993, 168:1219-1224.

Zaza S, Blumberg HM, Beck-Sague C, et al. Nosocomial
transmission of M. rfuberculosis: ole of health care workers in
outbreak propagation. J Infect Dis, 1995,172:1542-1549.

Orita M, Suzuki Y, Sekiya T, et al. Rapid and sensitive detection
of point mutations and DNA polymaotphisms using the polymerase
chain reaction, Genomics, 1989,5:874-879.

Yemazaki T, Haga S, Nakamura RM, et al. Detection of
rifampicin-resistant strains of Mycobacterium tuberculosis by a non-
radicactive PCR-SSCP method. Kekkaku, 1996, 71:465-471.
HEE, AR AEE. . RFaMERNS AR FSd

dideoxy



HEE TR R 20034 12 HE 24 %% 128 Chin | Epidemiol, December 2003, Vol. 24, No. 12

< 1157 -

AR ME B I cpoR RERT, AT RS,
1996,19:333.337.

31 AFa EEE.EEA. %S BREBHAN-AHARKRESHER
Fl A A rpoB BB EMPIE. FHEE# A
R S 1996, 19:338-341,

32 Frothingham R, Meeker ' Connell WA, Genetic diversity in the
Myrobacterium tubercudosis complex based on variable numbers of
tandern IINA repeats. Microbiology, 1998,144:1189-119%6.

33 Kremer K, van Soolingen K, Frothingham R, et al. Comparison of
methods based on different molecular epidemiologic markers for
typing  of tuberculosis
interiaboratory study of discriminatory powet and reproducibility, J
Clin Microbiol, 1999 ,37:2607-2618,

34 Cheung VG, Morley M, Aguilar F, et al. Making and reading
microarrays. Nat Genet, 1999, 21(suppl 1) :s15-519.

35 Pease AC, Solas D), Sullivan EJ,
oligonucleotide assay for rapid DNA sequence analysis. Proe Natl
Acad Sci USA, 1994, 91:5022-5026.

Moywcobacterium complex  strains:

et al. Light-generated

36 HEELRARE HEE. DNABIAR, Edifhd, 1999,19:83 88.

37 Soini H, Musser JM. Molecular diagnosis of myeobacteria. Clin
Chemn, 2001, 47:809-814,

38 Kato-Maeda M, Rhee JT, Gingeras TR, et al. Comparing genomcs
within the specics Mywcobacterium  tuberculosis. Genome Res,
2001, 11:547-554.

39 REE, AL HE.E. B DNA SR RS g LR
MR TR A, LSRRI 2, 2001,24:551-554.

40 Tillib SV, Strizhkov BN, Mirzabekov AD. Integration of multiple
PCR amplifications and DNA  mutation analyses by using
oligonucleotide micrachip. Anal Biochem, 2001, 292:155-160.

41 Kremer K, Van Soolingen D, Frothingham R, et al. Comparison of

methods based on different molecular epidemiological markers for
typing ol  Mjycobacterium  tuberculois
interlaboratory study of discriminatory power and reproducibility.
Clin Micmobiol, 1999, 37:2607-2618.
(e B 88 :2003-02-10)
(R #8R)

complex  strains:

- B AR -

REW2002 FAZ 2003 FF5RTHEREHESHI 4

BEE IR LA Berge IR KRR
HT@\IEAWATERE (MR WITHR, A 2002 4F
10 A % 2003 4F 3 A3 R EAT PR E bR A2 B R RS
B H R TR A, MDCK 40 06 1 76 B 35 3 4 A v 1 4
BRI, HREREFSREBHWRE T4 305 4,4
BIBIMRREEE 123 88, H P B R 90 #6573, 2% , A(HBN2) I
B 33 $k26.8% , ACHIND WEUR B B3], SRl
40.3% , 40 2002 4 12 A EB{ 1 (55/99) 5 E B RE(Y
13)MFAYRIL B, A MR R IEAST. 1% (64/112),
R, OB 0 # BERRRE HF 48y
Yamagata %, (54.4% (4/90) ; 4195, 6% ¥ R Vicroria & .
123 $ERBHEE M E 4 A MDCK 418, 455 B B b i B
B R o BT, AW AR B 3 4% R AR IR S, PP 2. 49 (3
123), B340 B RS FRIEAIRORFE T, 596, 7% ) B T
BRRESE LA 46, T 32 8k AN BRI Btk B R EE: Fhap
KRB AR RIERHR(0%). LAMEERRS
96. 7% (87/90)8 B AIHME - RAREHFREE DMk
IS A ORI MBREGAAMHBERT) Hi 38
(3.3% B RIEH L AF 33 #k A(HBN2) LRI B bR 2 HL
£\ O RILTHINE O MEFE 3 ACH3N2) BHk{E MDCK 4
M ERE R, BIHEEERE O ML,
FRMRREATHET 11 A, B8N AGBN) TR,

1R 8 B4 ;300011 KM DARHRES O

RiEE Bakh /2.&], A

1IZASEEPST 1%, BREKEBFRERE55.4% (62/
112), 4R FH 255 B8, EHRTRARITHEEE
127 AFERHT BRRBRENEDIER. 1 Bhai
IR, ACH3NZ) WALTS 304 A7 g, e FRE SO I @ B 4 b
%, F2 A AEAES. 3% (10/12) , HH FRBHRER L
NHwE L, W T ACHIND) T 2 R — B T 3RS
AYRETELERER, KRB R B BRSH% ST
B AT PRIEH D FR 24, %5 E BEPE Victoria &,
2 R MARIE, aT iR AR T & B4 THAME
AE, BEASHEE,5 2001 £EARRE Vicora B
B BIHTIT/2/2001 TR FAMS TR AR, L HAL BF
B ALE M LB AR T BLFR 77 MR E TN E
BN A B B Vicoria R REEREARE S 3]
RIBEETIT. MRTTHTEN 90 &k BB 86 b
3 Victoria F& (B/H¥L/2/2001 25{plvR) . B R M & RO BT
£ B RUREBRIE] FI M R, B/ 2/2001 B 38 X B
FIR174/2002 HERS HI 152 W B &2 480 ifiT BI#TIL/2/2001
HURRY HI WE TR R 560, 32 W RO BRI A 4R A 2 | R
REXMTR, BHEE B Victoria 7 (B/#71T/2/2001 28
b ) FBRER R T 5450 FERTRTIES 8.
(s B 3 - 2003-07-06)
(EXHE: TR



