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Fig. Cluster analysis of the IS6710-RFLP patterns of 900 isolates from Hokusetsu, Sakai, Izumisano
and Gobou regions. The surrounded clusters show common clusters in these regions.
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IS6710-RFLPMTEDEAM E ZDER

AR BT RO BB L LT bl < A S Ri% ik
WV S 7251303 1S6110-RFLP 4547 (RFLP/0#1) T
H DY KBAFT D 1995 4E 20 & [ 35 % R 4 9 58 2E )
DGR , BYE B L OB RIE G #iPH % 19
FECHUBRTE S L)1 hotze £/, B X A2HFIN
WA, BN, R REETEN, b ToR
WA TEELERL, OBZEOEZNHEEIRHTS -
BB OEROLORE, OFT X TOMGHIRICILE L
THRON, KE%7 I A5 =BT DR E K ik
LK) BT 52 L ORR, & EOREIE
57z (Fig)o LA L, RELPGHTICIE, 4T ICELR
FET, HROMBSHEER EORESH D 2T
NTWVEEBNTHD, AT TH/BZEMIS TEFI
RFLP G #r & fiv: % 9 2 T, Oy T-#% CTHEE T8
D—FTHHHEFRILTH, BE~OFHH XY Fi4
PARWHET, BMEEHRATE LW —A0% v, O74
YH=T) Y MRV 7 N EWTD, SRS EIC
o 7oA SR SN EEZ: 5 2, MRICHIEEZ 27298
G055, OHIBEEMROAEEIC LD KL — 2R
BREVBD RS RV, REOFEALOBRRZE LTV,
T, BN, REOAES SITEN RIS R
(VNTREL) %Z3EA L7z,

VNTREFIE(C & 2 BREIEREDF A4

VNTR 5 % 5% G IRF AS 12 W 12055 2 fd A
REDS LB TH B 05, NTRED TS &5 L EFIERY % Rk
TN D 5o, VNTR R O 5o 72 2 B A ERAE O HL A

FEM% B84 5 1 7 20094F 1 H

HhRIIHL DF L THE I NTWE 279,
WA TSI B 72D IS Bk 0 U s e 45
DEETHLEND D, KRBT THEES NSRBI
RFLP 57 TO#E R0 b BIZHWEPA B b o TH
D, VNTRBHIZ X 250 FEFIZEBCRTHw S Tw
B4 RIERYIORLAGHE L ) QIRGEDOE D DA
VEEEZ bNT272%, 4P Tid Table (278 3 22 loci-
VNTRE B % B TS %2 F 0t L 720 AT XD,
RELP 7547 & HEHEflER 20 & S [ & e & [F 5 S 72865
BHZDOWTHRIFI L7z & 25, 86TpIH 796 (91.9%),
BIRREL T 245 Bk 238 ¥k (97.1%) % [l — & Ge it 3k &
FMET 5 I ENTEZ A—FKFHIT Table iT”T 7 H
BT, A—FHiE221loci® ) H1F721d2loci TR - T
Wi TOX)BAFRNDHE LD, HBEGH
A RFLPGHTDIIFHI Sl L T b X S ICBbn b
7%, RELPOMOBETHNY FEASKUT DI85 —
Y TRMMOBIETHBETON T 4 v IR ERS
%o SRR PR M TR ORERTII N Y FES R
LUF @D RFLP/3 % — ¥ OB WK I1L4.8% T, TOHE
X VNTREUBI CA—F 2R L - RkOE S 2.9%) LD
%\, TS DRERD S, RFLPOIIC & B LE
LERPBN— Y D BHD, WHERMBESRFOIFE
A EIZ VNTREUB 720F CRGLIETA AW RETH B 2 &
ARSI N7z

T—=FIIR LTV RWA, Fig \IR L7 il & ek %
VNTREFIL7-& 25, BFEMBIZIEN R L0
SAY =T A ENTE, WMRESFERIC
BYTH VNIREBIFEFHTH 5 2 & 2R_ET 5 R
BELNTWDS,

hb%

Table The 7 epidemic cases of tuberculosis that showed discord between IS6770-RFLP and VNTR typing

VNTR

case RFLP year* epi-link**
MI10 M16 M23 M26 M27 M31 M39 M40 EA EF V424 V1955 V2401 V3690 V4156 V2074 V2372 V3155 V3336 Qlla Qllb V26
L O3HS- 2003 I 3 5 7 3 5 3 3 43 4 3 4 3 3 2 3 4 7 9 7 8 inthe
237 2003 1 3 8 7 3 5 3 343 4 3 4 3 3 32 5 4 7 9 7 8 office
1998 1 3 5 9 3 5 3 3 43 4 3 4 3 5 2 5 4 7 9 9 8
19 1 3 5 9 3 5 3 3 43 4 3 4 3 5 2 5 4 7 9 9 8
b 981221k 1998 1 3 5 9 3 53 343 4 3 4 3 5 2 5 4 7 9 9 8§ nth
1 20 1 3 5 9 3 5 3 3 43 4 3 4 3 5 2 5 4 7 9 9 8 hospital
2006 1 3 5 9 3 5 3 3 43 4 3 4 3 5 2 5 4 7 9 9 8
2000 1 3 5 9 3 5 3 343 5 3 4 3 5 2 5 4 7 9 9 3
2000 3 3 6 3 3 3 1 1 33 2 1 2 7 3 3 4 4 12 2 4 5 .
¢ O073M 2007 33 6 3 3 3 1 133 2 1 2 7 3 3 3 4 12 2 4 5 inte
20003 3 6 3 3 3 1 133 2 1 2 7 3 3 3 4 12 2 4 5
g AIZIS 2003 3 4 5 7 2 4 2 3 43 3 3 4 3 3 4 4 5 7 8 71 2 oo
05c 2004 3 4 5 7 2 4 2 3 43 3 3 4 1 3 4 4 5 7 8§ 7 2 y
L O061127N2006 3 2 5 8 3 5 3 3 43 4 4 4 4 3 3 4 4 7 8 9 8
1 2006 3 2 5 8 3 5 3 3 43 4 4 4 4 3 3 4 4 7 8§ 5 8§ y
e o7s33 2000 3 3 5 6 3 5 3 I 43 5 3 2 3 4 3 4 4 6 8 3 7 e
20003 3 5 6 3 5 3 1 43 4 3 2 3 4 3 4 4 6 8 3 7 office
2000 3 3 5 8 3 5 3 2 43 3 4 4 3 4 3 4 2 14 8 5 9
. 20080202007 3 3 5 8 3 5 3 2 43 3 4 4 3 4 3 4 2 14 8 5 9 inthe
8T-1 2007 3 3 5 8 3 5 3 2 43 3 4 4 3 4 3 4 2 14 8 5 9 office
20003 3 5 8 3 4 3 2 43 3 4 4 3 4 3 4 2 14 8 5 9

*The year each patient was found.

** Epidemiological link between cases or the place where outbreak thought to be occurred.

half-screened cell: the VNTR locus showed discord.
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57

BTH—RA T 2Kl Zdez 5 28T, BRTERA
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DOIFREE L NNV TORBBLEFR T — & X — A
b VNTR BUB) Tl RELP AT IR THES TH L. L
L, BIKTIE VNTRE G DR HAL, S B OB
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Fig. 1 Change in the rank of annual incidence of tuberculosis
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Fig.2 Minimum spanning tree (MST) of M. tuberculosis strains isolated in Chiba prefecture

(A) MST of the organism isolated in commutable areas of Tokyo metropolitan
(B) MST of the organism isolated in the areas other than the commutable areas
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75% HALGENR T 5 Z L3> T& 7z (Table) s Z
DR TR TSR E R R KT ) A, 512
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Table Distribution of 403 Beijing strains in East Asia based
on the ancient/modern classification by the NTF region

No. of strains (%)

Origin -
Ancient Modern
Japan (n=355) 279 (78.6%) 76 (21.4%)
Eurasia (n=48) 14 29.2 ) 34 (70.8 )
Other families Beijing
subfamilies
<
b
eletion
RDI18 1‘ \ Ancient
deletion >

=

NTF:1S611 0‘
insertion

Modern

Fig. A schematic phylogenetic tree of the M. tuberculosis
Beijing family based on SNPs. The six Beijing subfamilies
(B1—-BS5, and T1) are observed to predominate in Japan. Only
B4 belongs to the modern Beijing sublineage. Arrowheads
show putative times at which three major genetic events (two
deletions of regions of difference, RDs, and the insertion of
IS6110 in the NTF genome region) occurred.
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bo DX LERIIH-T, EOVNIRE Y %38
SREPIZOVTIX, VNTREBIZ4T9) Ko — 2D HE
WK U CTHRETEUEND L7259, WEDNLDLIOWF
ZEHTTIL, ENTOSTFRG T — & Of—1b & o fEng
ZHME L72JATA (12) -VNTRt v + &, EEEHE -
SRR 2 B & L7z Supply 50 15 it » b
19%HIK) ICDOWT VNTRT — ¥ Efx DB T LI X
D, ZOW % HIEL TW5, g & ERRUHM%
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DM % /3= 52 & T, FRMIZA TN D 2R
B L OKA 7 = — ZITHIBWRETH 2 LIS M B,
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1) Murase Y, Mitarai S, Sugawara I, et al.: Promising loci of
variable numbers of tandem repeats for typing Beijing family
Mycobacterium tuberculosis. J Med Microbiol. 2008 ; 57 :
873-880.

2) Plikaytis BB, Marden JL, Crawford JT, et al.: Multiplex
PCR assay specific for the multidrug-resistant strain W of
Mycobacterium tuberculosis. J Clin Microbiol. 1994 ; 32 :
1542—-1546.

3) Supply P, Allix C, Lesjean S, et al.: Proposal for standar-
dization of optimized mycobacterial interspersed repetitive
unit-variable-number tandem repeat typing of Mycobacteri-
um tuberculosis. J Clin Microbiol. 2006 ; 44 : 4498 —4510.
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SRR DA PR BOR B e JRedl BT

U &I
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TAEMIC AT O 1 EIAANE: D 5 IREITEDT L v Huls;
TbdH b, HEABEEIIBALIDOKT% % &, it
ERMBEINC D B0 FRBWEERDO LR VAEANIZZ D 2
B R EHERI SN T b, HiER oKL, AD107
xFOREEEEIL53.0 L EEOREE (22.2) 1K 2.4 45,
MR ORER (29.9) ITHRTHH 2{FHOE S
Zh b, @|EsSHE, KEOHNMIAST TRV, Z0
TR, HanEEtSbhstiices (B,
BIEHE, AT eVETFN, o FREREIHELTY
%) DIEREDI20~30%, FEINZRIERE (H ARFEFAR
DFREE, FEERTE, WIEERP L WELR L) O
BEDFI0~15% 2 5O TVDLIENREEL TS, 2
NS IE5E & A EIFE X IEHRMBE AT 3 72 1535 72
B, FEX TIE20014E D0 HEFTAEE N, 20034E05
IAHEIFE BE O DOTS H¥EZ BGR L, THHH BRI
THARLNTWS,

WEPRIZBWTIE, SBEZEORBIZA - REGE
WA Tl 2 iR oM L REEEE ST DL 2 DR
DEETHY, FICHEOMLEICINT T oK%
Wi b8 B 3EOBLASRO S b, HEDOAFIZBWT
—RAERPEGALES (KX TR, EAEE, I

P EOAVEEE, FAHED 0 AEEREORICIZ R
SRVWINRERELZ LTWA AL ZHY) EMET
BT SN 2 nEEZ 5N TWw5, L
L, F—ZHoigRMEnNaEnEdsLEbh
WEHOBEBELH LD LHENT A, ZhITH
LI NTZ ol

4 nl, 1S6110 RELP/AT 2 i L, ZDORRPHHEH
N2 FAT =G E Y, R OBRIRN 2 HEE L
Too TORRNS, BEEFREOEWIN LI
T, & DRI B AR 2~ O R)iE ] O W ek
WZOWTHRE L7z THIES %,

] &

KGR H L 20024E 9 H A5 20064E 8 H D BICHEIX IS
7B B S NI E D O 0 BERE R S 72402 N5
THhbo TDH H 389k (96.8%) 12D \>T RELP T %
REMD T EMNTE N, EERE AR S NIRRT S P RT
A F 7 DRI B B ISR T & mR L,
EOREA% T B SRR IE T (S Hk 3% L 720 RELP 43T O 4341
KW, RELPHI/S Y — U dssee—H L2 RikkE 7 5
27 =T & LTHHIT LTz

EATERE, WA SN0 L) DI rb b
¥, BRI X I OB, PR TR
EWMY #17- 720 BRI, R EETAECEHD
2 FEHE & M Al L7z — M oA EE L, BiE XiE AR
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AH, @) - @58, Wk - EE - EHERE @RIk
W, NEOWIIRMHE, HWE, FRE - BEE, ~—
x v, XFra, o -8, AI4T, -4k
YE—, =27 ViEH), AR—Y VL, KT VT4 TIH
By, FHIGE), ZofM, EIAEEOFAEH T 4 £R
MO OFTER, BT (8 - FETOLE - S - &
HHiFETH D HEF - o FRe s TV ATN - KL
KR - Zoft), WE ST, BEBROEY, MR
ko, FHEH, Zofl) Th 5,

] R

(1) RELPHHTHSE LR 7 5 A 7 — T
P ICH RIS SN EE T ik, A E
&, JMEEE IS THURA T3, RELP TS S f B3
75 A7 — R E Rz (Table 1) o BAKATH kﬁ%

FEM% B84 B 1 & 20094F 1 H

75 A5 —IEEDRIEE 7 5 X7 — IR & BlE
L7z (Table 2) o —MEEREFERAEEN LR LT TR
7 — L2310 (834) LmDBEN oD, TDHBET
AN A S - BB 448 (47%) LK
Molze KIZT T AY —MENEH - -0 —FRERD
ATHET B2 5 A% —T, 1110 32%) PHEEIN,
COHTEFNEEIZI0% 31.3%) THEE S L7223,
9B 4 BT F 72032 KBUS LR K ST o BEH T
Hotze —H, EHREEDATERT S22 A7 —I
T (15%) &2k o 205, EENEEOIENRIT 4
% (267%) THotze BB, ~BER - EFHAEH -
NEEO=ZFHETHRT S 5 A7 —Z3ME B D%
Moz, 7 T A —WNEBHBERIZ6TANES o7z,
LAL%ass, TORTEFMEEZIEATE 001X
Lol

AR, —BER (AFE88.9%, M%) &1
FiAEd (AF294.9%, HIHH97.3%) TEEH - 7273,
HHEEE (AT-384.6%, 1B 93.9%) TR REA - 72,
75 A7 —IERIZOWTIE, —BERD34.5% 120 L
AR EE TIE57.8% L A BICE - 7228 (p<0.001),
HVEIE 1L 19.4% & A A S N b o 7o 2R BTN

Z -3

(1) RELPHHTICHED L, 75 A% —BHRIZDOWT
RELP T C, I REEZD578% W7 5 A5 — %
W LTHY (Table 1), E%$E%WT®W%#ﬁM
Nize ZLTC, EIAEEDY FAF 1T MEED

b7z (p=0.090) o RAELTHY, RFLPY ﬁﬁﬁ%%ﬁclht \H A
(2) 79 A —RBBHEDOBYEE 7 7 A5 — OB EMEFE LM ERL OFERPEE L EZ 5N,
Table 1 Number of notifled cases, number of strains for RFLP analysis and the results
Tyoe of Culture Isolates Proportion Results of Proportion Cases in Proportion
yp dent New cases*  positive bained of isolates RFLP of test results lusteri of clustering  p value
residen cases obtaine (%) pattern (%) clustering (%)
a b b/a c c/b d d/c
General 403 289 257 88.9 249 96.9 86 345
Homeless 153 118 112 94.9 109 97.3 63 57.8 p<0.001
Foreigners 88 39 33 84.6 31 93.9 6 19.4 p=0.090
Total 644 446 402 90.1 389 96.8 155 39.8

*Newly notifled TB patients for the period between Sep. 2002 and Aug 2006.
p: Comparison with general citizens

Table 2 Characteristics of cluster by type of resident, epidemiological link and size of clustering

Definite link by

No. of Type of resident epidemiological ~ No. of cases in a cluster
Characteristics of cluster No. of cases in investigation
clusters clusters General
e Homeless  Foreigners No. (%) Mean Min. Max.
citizens
General citizens only 11 32 32 0 0 10 31.3 29 2 6
Homeless only 7 15 0 15 0 4 26.7 2.1 2 3
Foreigners only 0 0 0 0 0 - - - - -
General and homeless 23 83 44 39 0 4 4.7 3.6 2 10
General and foreigners 1 3 2 0 1 0 0.0 3.0 3 3
Homeless and foreigners 1 2 0 1 1 0 0.0 2.0 2 2
General, homeless and 3 20 8 8 4 0 0.0 6.7 6 7

foreigners

Total 46 155 86 63 6 18 11.6 34 2 10
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FELTWBRHTIE, Bgefd Cloatm L2 ms & RUM
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B2 ERHONET THI 5 2 13 TE R\, 7272F0
REZDV FTAY —BREPAREICEH N Lh D, LK
T DRI X B FR/AL O T nh LI
%o FRHHGERSHRICI) T CH 720, HERFENLY
ETRBIETHRNA VAT TV —TTh BEIMAEE~D
PRI, MRS BT S RBRER M B Y 5 72012
WEEZ LN,

FE XIS B W TULEIIAE & OFAL O B W% R
D ETRPERV, BAEHEOD DL LT,
HHEFALEIC L 2 EMAEZRHEOZ WA LI
RELP 5T & # % % BB AN 7292 e BEfih B 13 % 920
THIENREZOND,

RICHMEFE IO W TiE, R L 2231 A, »
SAF—BEEIZ6H (795 —HHE194%) &4
ol WEEDZ 525 —BLEIMENZ EiZon
TlX, W OPHEINTWED, ZOHHE L THA
TV RBEROEWT T T HLEEE T TSR I &S
L, AE®BERT 2H9EESL V20, HRANLIZRE
HIEBHTHAHESONTELI LN ZOHBIIETS
nTwizc, ThET, HEEOKRKIZOWTIE, HAL
DRERORNT V7 FMHETREZIEG L, AR
WCHEHL, BRANORBRGERIZE 25> T DO TIE 2w
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PEVILEED L —F, BAEEDSZAEFER~DK
FOWREE KWL oG H o7 40, bhivbho
MR TIE, BEEDSZABRERANOEGOW I
{, WIZHRAD SAEEANOEEEEIRZ > TnD
DTV HETRIRENDHERERT,

(2) RFLPHHT D fFEEZ OIS H O EEMEIZ D W
T

B FH RSO R OEEIR, [QIEEEEEICHEL
B OBMBEEESHOTFII& ]Ik, RLEED
ARG L BE AT D RN SRR L 72
[WFEBE OGO S | B L O [HEME 0BG - 5%
) A7 | DAL DR TLENE & B R & I LS L
T B A5, KABTH OB 72 YR O T TIEBRA 0D
%o BIZIE, MEOEBFEFOWIFME LT, RIFELEK
DNADBEFELYEHBIZIELRY P AT 2%+ ET
DIKGLEERF], BRSO NI D B\ IL A MBI TR e A AR
C2zFBA s S Tw b, 4, NEERENIH 2
222Xy, EAEEHEORERILD BT 5N 5,
RELP 73 #T D3 AL, G IRR0 BE A REBR FE 0 eI
ThY, EMFEFHEOEWA LIZO%R2 L Ebh
TWwb, Thbb, BERELZTTRENL Rd o720
ek R L, BRI OBEFBHICET S 2 &
5, MBS ONROPKITE D5, HEL L TH
D BYSE 2 WO —WHC e Bo T 72, FERWMIET
EAH & B OFERABI OB EDEVEEZ NS
DT, R T — 7 OFRHPIEG O RN % M IR
THDITEETH L, FEE LT, OFHEROR
Hik, QEBLERE ZDOORE - < 87— -
WARS 512 B3 5 PRAERT & R E R 55 & o
5, QEME RSB 5 BRMERT T OIEHD3 R -
HAF Y AT A0, @RI T — 5 % E£5% - 50T
LEBEOHIE, RENHITONDL, 0L HBENE
MRC &L, WBEREEOBLL FRHIISTERICLS
75 A5 — IR DORAEBALDSHEAL R I & BN 3 5 FRAE
D—2ERD I Bhb LNk,
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MR T R X AL A TR
M T T B A2 eI P
AT B ST B R

U &I

FOR T ORAZREERIEE PO 154, BaiRE

AR R TUX A 2 7 (2006 4F HE B L M T 322, &
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BRELCBOWTHMYMEREFEL 25TV D, ZOH
TRMEE OGS TIEFFIIIONTIE, 9, 2000412
HoE SNz [HF TR A S A AEREBT SRR ] 120 ¢
Fge - A HFE L LT, 2003412 RFLP 734 DA % 1T >
720 RELPZIATIZ EIZEBIREDHIWIZHEHTH % 753,
SHITHIB L NV TORGMAZHH L, Aok
SHERM O % N5 LED D > 720 20055EED 5D
(35 KM 5 2Rk sk aeE ] Tld, BNy 75
¥R FRICAE DT, RICHIHTRNOEZ S S OMBERE
SEERR R IUE LIRE LT b, JUELZHHRIZDO W T
VNTRf#HT 2 AT\, BR TR 7 — & % & L Rk H
57— % ~N—2Z (KOBE VNTR F—% X— ) L,
FERRIHEADIEHEIZ OV TEE LTV 5,

Pop AN TRV Q) 23

AL AL, IR L LT, s, &
BHBICUETDH DD, EHo [HEEARBES] U
(AT TR S MR D, PRERT TR T
LY HEEB BV THEEZHEREZBE TV R o7,
B COWMEOIY b LT, TtRERY
DEND DV REPRIN TS LISV -7 4
e, BCRRBERBEGOBEBLITH Y, 1L b sl
HBOm/Y 2, M9 AT o Z2BERTIE, 1998
E T PRERT (BXUORBREEE Y 7 —) il L o7z
DTHBHHS, PN BN 2R RILZ RD Tz,
X o THKE E LTIE, MBI 5 EIERZ#EHEIC
T 5720, WAROPEZFHE L7z, #ETHoRZERIC
LT, RERBREIITNB X OSEBE O 2 kI ARG
PHEHESNTEY, BHREEICOWTERERO THE
/A0 LEVEHEYR LIz TNOOEBERERE L
1 AR AR SE 20 SRR I L3~ 5 720D, BElN DOTS & s
DOTS Ot S W L7z, BIGRNOHEERE L LT,
AR O T BRI 78 B O Fiiik P 2o 38 OMERRC
K7z fERE OB T TR IRED TR (=i
TG HERRGERT) & ARAERT & o B TS 2 B S A B
%, EHOMBFEIEEIET D [HT oK%
BEERALD L2V Lv) BnDs, REMNRRERER
DATEYFHENZAS OO K [HF T BER S 7 ERAR R Sk dk 1
R EREEZ S,

MR EHE

20004E7> 52007 4E F T2, MATH THM, BfEsh
7oA PR B L AR S TR L (Tistox
fREH T ~HEL), ) bHEBERHLERICOVT, W
MRAE SN TV 72894 kA MR L L7z, Mfn TR & 4
¥y riE, HAREHETH 5 12-locus 2 JH 72 JATA-1212
& % — R 5% (JATA cluster), & 5 |2 hyper variable 4-

% B84 B 1 5 20094F 1 H

locus (V3232, V3820, V4120, Qlla) % il 2 72 = Kk 4> J4
(KCT cluster) & 17> 72. WO BET-EH T — ¥ i1,
B EH GEw, B, Hh, BHE) it be
72KOBE VNTRF— ¥ RX— 2 & L THEHL TS, &
B, WIS 2 RIBHRICHE T REHTECOVWTIE
FENEFNOEEBEEICBITAMGHEERSETTRERT
Wb Gk, BMEEZICOWTIE, ERAYERIC KL A
WAEETEDONRE o 72720, R TII R L FED
HPANTITZIELT LI FAEELRZLET R EFRT
&%,

i R

VNTR % HWT, #HEHOBEMETRF— 7 X—2

ERERT H LT, FHEEOREIIHE L Z D HERA
BEIZHDHMBENTVDHAE ) OB RE L 7
b0 GHTORER, 894KRD D BT HiE 7 836 FRr © 274
TI6D 7 5 A% —TH (32.8%) ASH. 57z (Table)o
B & 2 e RIEEN KGR B FIUE G LA, EHE O %
CTHRLBMBBAFTD Y 5 A & — LB LG A
DBRBIVILHET 57 T AY — %87z, FUEMTHRDE
LIERAHEZ » T b & Bbh 2 Ml b e Shiz,
(il &= OFFI DD % HT Y D)

HE 1 34EM (2004~2006) BT S 2 KIZB W
T, 102 A —& LTI KLz WET 78— b
ODENERBES ANEEWICHEMEOZRVWEZ3I AN (1A
RIS X B 2 AN EER) B & ORI & it
¥EH 3 ADLOELNLZRHBRIZOWT, 75 A5 =%
L7z

Fpl2 64 (2002~2007) ICHWIZBEHET 5 5 X
BV, 10MPREZ S A5 —%2ERL, S5ICHHK
AN TVDLI LD D, FHEERMIX L L CREMTH
XoEH 4N, ZOMWXITHE LEHB L O3 A

Table KOBE VNTR Database
(by JATA-12+HV-4) N=2836

Cluster size No. of cluster

14 strains 1
11 1
10 1

9 2

8 2

6 4

5 7

4 8

3 14

2 36
Total 76 (N=274)
*unique 562
Cluster (%) 32.8%
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Wb, BRHICF— s R—2A %2 B%T 52 & T, Tl
WD s A5 —BRBBOEAT X o TI ARG —
k DM R &G D B A M I O EIEIRIL & B B h e
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MEETLEBROMEAZRPICHKRT 5,

(7 u R TORI) ML XVELEEX L
NV TOEUERI % N L, WO E S bD7zo0
BN T — 5 2R T IENEETH S, 7 TAY—H A
OG5, FEMAER, FEkE, 7T AY—H A X
DOREEBALR &0 5, BAEKREDILE D 22H 2HBOTF
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NLTH59,

65

Epidemiology Transport of

TB strains Genotyping

Activation of Molecular Epidemiology a

— VNTR Data Base

Public health center Crisi
risis management

(local authority) of TB control Institute

)& Macroscopic of health

@&‘%% epidemiology
IN NG
Q(;}/Ifz %}o'%o The investigation of the
e PN\ ¥ transmission of TB
Hospital ' % Practical use of VNTR

data by each hospital

Fig. Systematic pathway of molecular epidemiology
for TB control
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PROGRESS OF MOLECULAR EPIDEMIOLOGY OF MYCOBACTERIUM TUBERCULOSIS
AND ITS APPLICATION FOR THE PREVENTION OF TUBERCULOSIS

Chairpersons: 'Atsushi HASE and *Hideo MAEDA

Abstract: Recently, molecular biological studies of Myco-
bacterium tuberculosis have extremely developed. Especially,
molecular epidemiological methods have been very useful
tools for the study of active survey for the infection of tuber-
culosis. These techniques are useful not only to investigate
transmission routes and infection sources, but also to analyze
the prevalence in the area. In this symposium we have invited
seven speakers who are talking about each titles as followed.

1. National tuberculosis genotyping and surveillance system
in the Netherlands: An example of information system of
tuberculosis genotyping from advanced countries in molecular
epidemiology : Kazuhiro UCHIMURA (Research Institute of
Tuberculosis, Japan Anti-Tuberculosis Association)

In the Netherlands, national tuberculosis genotyping and
surveillance system is functioning well. The Royal Netherlands
Tuberculosis Association (KNCV) keeps National Tubercu-
losis Register. The National Institute for Public Health and
Environment (RIVM) performs genotyping and cluster analysis
for all culture positive M. tuberculosis isolates. Since 1995,
the National DNA fingerprinting surveillance project has
routinely investigated the all genotyping patterns. Cluster
information has been linked to the National Tuberculosis
Register and has reported to Municipal Health Services
(GGDs). There is a close relationship between GGDs, the
KNCV and the RIVM to keep the national tuberculosis geno-

typing and surveillance system.

2. Molecular typing of Mycobacterium tuberculosis based
on the variable numbers of tandem repeats (VNTR) used
consensus loci: Shinji MAEDA, Yoshiro MURASE (Research
Institute of Tuberculosis, Japan Anti-Tuberculosis Association)

The JATA (12) -VNTR analysis system was established for
the molecular typing of M. tuberculosis in Japan. The typing
degree of JATA (12) -VNTR was almost the same as that of
RFLP analysis when the suspected cases of mass infection
were examined. On the other hand, it was found that JATA
(12) -VNTR system needed to improve the ability of typing
for the molecular epidemiological analyses of population

base.

3. Usefulness of Mycobacterium tuberculosis genotyping for
tuberculosis control in Osaka Prefecture: Aki TAMARU
(Bacteriology Division, Osaka Prefectural Institute of Public
Health)

IS6110-RFLP genotyping of tuberculosis isolates has been
used as a strategy for outbreak investigations and tracing the

transmissions of tuberculosis in Osaka Prefecture since 1995,
where the incidence rate of TB is highest in Japan. However,
there was limitation to apply this method for tuberculosis
control because of 1) complicated analysis of RFLP patterns,
2) accumulation of identical patterns of RFLP (common
clusters) in Osaka. On the contrary, the PCR-based genotyp-
ing, VNTR typing is rapid and simple to compare tuberculosis
isolates. From the results of genotyping of 86 epidemic cases,
there was good correspondence between 22 loci-VNTR typing
and RFLP typing, furthermore the common clusters were
subtyped by 22 loci-VNTR typing. Although standardization
and quality assessment should be necessary for future
investigation of tuberculosis, the application of 22 loci-VNTR
typing is useful strategy for tuberculosis control in Osaka
Prefecture.

4. Molecular epidemiological analysis of M. tuberculosis to
implement the effective measures for tuberculosis prevention
in the areas of low tuberculosis incidence : Eiji YOKOYAMA
(Chiba Prefectural Institute of Public Health)

In the areas of low tuberculosis incidence, molecular
epidemiological analysis of M. fuberculosis will contribute to
implement the effective measures for tuberculosis prevention
by the investigation of unapparent and/or uncertain transmis-
sion of the disease. VNTR analysis will be suitable for the
molecular epidemiological analysis in the areas because a lot
of VNTR data can be easily compared among different local

governments.

5. Localization and Global Standardization of Genotyping
by variable number of tandem repeats (VNTR) for TB :
Takayuki WADA (Osaka City Institute of Public Health and
Environmental Sciences)

The M. tuberculosis Beijing family strains in Japan were
found to belong mainly to the ancient sublineage, in contrast
to the worldwide evolutionary stream that led to the dominant
modern sublineage. The singular epidemiologic pattern in
Japan requires specific localized choice of loci of variable
number of tandem repeats (VNTR) to apply the genotyping
method efficiently to domestic molecular epidemiology. It is
also necessary to follow global standards such as Supply’s 15
(24) VNTR to meet international for future international
comparison.

6. Implementation and evaluation by a population-based
RFLP analysis in an urban area, Shinjuku City, Tokyo:
Michiko NAGAMINE (Specific Disease Control Section,
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Bureau of Social Welfare and Public Health, Tokyo Metropol-
itan Government)

To examine Mpycobacterium tuberculosis transmission
patterns by RFLP analysis in Shinjuku, and to elucidate more
effective methods of contact investigations. Clustering rates
among homeless patients are high, therefore taking counter-
measures for the homeless patients is an effective way.
Introduction of RFLP analysis is a practical methodology to
contact investigations. If RFLP analysis can be applied in a
larger area, yearly changes of notification rates and molecular
epidemiological clustering rates will provide indices for

preventive measures against tuberculosis.

7. Utilization of molecular epidemiological data for improv-
ing TB control program in Kobe City : Chika SHIRAI
(Department of Health and Welfare of Hyogo Ward), Riyo
FUJIYAMA (Public Health Center of Kobe City), Tomotada
IWAMOTO (Kobe Institute of Health)
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Molecular epidemiological data by VNTR is a promising
scientific evidence for the investigation of the transmission of
TB, through the comparison between strains from new TB
cases and past cases. We have developed the Kobe VNTR
database including 894 TB cases for 5 years. The mission
of Kobe city is to activate molecular epidemiology for im-

proving TB control program.
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