A= % Table2 IR U7z, E5NERN S M FEIC XL 5 HH 53 BERE 71 % Hunter -
Gaston Discrimination Index (HGDI) ik D EH{ L /=& Z A, MIRU-VNTR T 0.985.
IS6110 RFLP TI 0.993 TH V. Supply 5 ?23186110 AE—5 5 LA ELDORIZDNWTH
7o AES(MIRU-VNTR 0.986. I1S6110 RFLP 0.994. Spoligotype 0.917) & EIFE—HL 7=,
1S6110 ¥ —HA8 8 ¥ —LL EOBEKED 555 N/ ARERIE, M1 TO BRI
% MIRU-VNTR D EWRGISBERE N 2R T D TH S, 186110 RFLP DRF DU &
DT, BT E—KOBITH T 2 BB 2 BERE DR X AMEM I N TS, 186110 DI —
B35 JE—LLFOBRIZDNWT IS 6110RFLP D53 BERE % 314 L 7= Barlow 5 YD T
i&. HGDI 12 0.892 TH o7z, F/z, 6 T E—LIF OB 180 ¥k % YT 1S6110 RFLP,
Spoligotyping. MIRU-VNTR D BfEE%E Ll L /= Cowan 5 YOWETIL, I s 3FE
THLONNY — > OFEHIL, £ 58, 59, 80 TH D MIRU-VNTR 235 H &0
SREREE R U7z, 25 OFERIT MIRU-VNTR 23, 1S6110 RFLP ¥ Tld R AEHT A4
HEEIN5BEOE—HOKICHL TOEONIHREEZ R DI EEZRTHDTH S,

[F] — HR% PRS2 HHI M 5 RS N 7= & 3ERIZD T, 186110 RFLP & MIRU -
VNTR @A L72E 25, WTFNOEFIZTOWTH DBt /= 3 ¥ki3 1S6110 RELP /%
% —2/, MIRU-VNTR /X% — > & BIZH—NF—> %KL (Fig3). MIRU-VNTR T
MRELTND 12 D locus TOBEBFENLEMEIZ DWW TIE Savine 5 "OMENH D |
BGREBOBINEAMRETH D Z EAVREINTVWS, SERL OELERT. HS
DIEREZIFTBHHDTH o . MIRU-VNTR IED K Z /2850, HEr L - @i Lo
FEMII—MBEFEAERELIRNEND FAMNH B, 156110 RFLP EHT OEE, #Hik
DINZ ROVELLU 7= vk BB 2 R U 72 58 DN > RaRiliie B K OV VT O vk Bhith i
DOWIERICFEREMR TS —NREL LT, BEMNUIVDOHREFELL., HHENVIEHEK
AHIIZ D8 B e S B, MIRU-VNTR % & 186110 RFLP % (e U 7= B OWF %
H/2Bid, MIRU-VNTR #EZHWT KN 217> 7288, IS6110RFLP fiithz{r> 2 &
PHEIEL TWD 0, (LS EN 1S6110 L DIES (DHERENS ), FiELOLS
—MMFAELUIZKWMIRU-VNTR IETA Y U—Z2F LTz, TONRT—>D—F L
MIZDWTIS6110 RFLP 2E T 2 L 05 7 7 0—Fid, T—FOEEEEZLVED
5H0THD, ¥R, JAMNENSOEZRFTEL 0D EMFIND, WAL
7z 39 BRIZDWT, MIRU-VNTR 2 —3( L 7RIk U T 1S6110 RFLP f@#i Zf1-o 7o & Z
%, MIRU-VNTR & IS6110 RFLP Dfi/ N5 — 2 MNELIZ—8 L /2. MIRU-VNTR O
INZ — 28U, 1S6110 RFLP /X% — 2 i@ W 2R U7z Bk, B L UMIRU -
VNTR D/XF — 2 INn—E L 72H DD 186110 RFLP /85 — > DK E BRIz B0 7 ) —
TINERD 5 3(Figd). BTHEH U EBEZ DD X TEEALTRET)IV— TN D Wk
Wil EZ NS, S, AMOBERIZRTT S MIRU-VNTR OF I DONWTE
D EEIN D KB BRET Z T O BERH DD EHE X S,
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5. MFEHIDBEERRD 70—\ LX)V T ORI

N H R K D 5 HEE 31172 39 B TO MIRU-VNTR 5 5R % Supply 5 72" Beijing
family. Haarlem family. Africa family IZ/B 9 28Z W THE L 2R &L =
(Fig.5)o Beijing family 137 0 —/VLIZEHFL TWAHA, FiZHhE. @E. AT
RS, BEEOLBHEEEZRD I EARRINS, SRS L fF]RDOL <13,
Beijing family iZJ8 9 8D MIRU-VNTR /X% — > LHLILTHB D, $EHIIBWTS
FERE D E B35 1 713 Beijing family HETH B Z &R SN, —F. DECTI
$ %7 Haarlem & % W Africa family 289 %4k & MIRU-VNTR /3% — > VBRI L 7=
WROFENRD SNz, TINS5 DHROBERREZRE TS ET, BBl —h
(B Rk, WENENEZE) ORRITDENEhs LN, £z, N5 3 family
DNTNEHRBLIHNDERIFE DI S A —bRD LN, INSOHIT. 2D
HBICRRNICEIEL TSR TH AL H 0 I SICEIRENKELEbN S,

6. £&0

1) S6110 RFLP /XY —> D& k. 7 925 —HREL D, AT TSR SR
BIZHD I EIREIN, £72, 30 RMOEEE TOBEDRERENREE NI,
2) MEHTNGBERIC WY 5 MIRU-VNTR EOH WSR2, 7T EREN
156110 & DB (DBERENS B), FiELEDIT T —054 LIZ< Y MIRU-VNTR T
— RGN ET o T2k, FD/NNY — 2 DB UTZBRITDWT 1S6110 RFLP ZEMid 2 Z
Lizk D, BIEDEHEHTH 5 156110 RFLP D&% AW =@ & e LT, KD {EMH
HOBmNT—INELSNDZHDLEEZSNS,

3) 70—V L)L TO MIRU-VNTR 2 £ D < 9 FEFRAEOR R, A HIC
BT BEEEE O E B2 4 1 T Beijing family HIRTH 2 ZEWRB I N, —H.
Beijing family. Haarlem family. Africa family DWW RUZHBEIRNT SR Y —DFETE
MRD BNz,
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Fig. 1. (A) Dendrogram of relationships between 1S6710 RFLP patterns from {01 strains including M. Tuiberculosis H37Rv. Numbers
indicated along with lines are number ofIS61/0 copies. "Linked" means the strains which epidemiological link are known in advance.
(B) Dendrogram of IS6110 RFLP patterns from 39 strains isolated from area H.
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Table 2. MIRU-VNTR analysis of 39 M. iuberculasis isolates fram Kobe City

MIRU locus number 186110 copies Chisters
Isolates 2 4 10 16 20 23 24 26 27 3 39 40 iS6110 RFLP MIRU-VNTR
21 2 2 13 28 17 3 4 3 3 16
120 2 2 13 2 8 17 3 4 3 3 10 | l
450 2 2 13 2 s 17 3 6 3 3 1
411 22 t3 1 8 171 3 s 3 3 1"
509 22 13 2 8 to7 3 5 3 3 1 |
436 2 2 3 3 2 s 1 s 3 7 3 3 12
429 2 2 13 2 s P73 s 33 1
465 2 2 i3 2 s 17 3 s 3 3 12 l
215 2 2 2 3 2 4 14 3 3 2 3 !
527 2 2 2 3 2 5 Ps 3 2 2 3 9
283 2 2 2 3 2 s 1 s 3 3y 2 8 12
43 2 2 3 3 2 s 17 3 2 3 3 15
131 2 2 3 3 21 s 11 3 5 3 3 17
397 2 2 3 3 2 s 17 3 s 3y 3 13
492 2 1 3 3 2 5 o1 03 s 3y 3 19
550 2 4 3 3 2 s Vo7 3 5 33 16
447 2 2 3 3 2 5 16 3 3 3y 3 15
313 2 2 3 3 2 s Tos 3 s 3y 16
353 2 2 3 2 2 s 11 3 4 3 2 12
545 2 2 3 2 2 5 1 1 3 4 3 2 12 I |
53§ 2 2 3 3 2 5 t o7 3 5 2 2 13
172 2 2 3 4 2 s 17 3 5 3 3 15
338 2 2 34 2 s 171 3 s 3 3 15 | |
192 2 2 3y 2 2 8 11 3 1 33 15
250 2 2 3 3 2 1 o8 3 43 3 17
384 2 2 2 3 2 s 1 9% 3 5 4 1 I
388 2 2 2 3 2 s 7 03 5 43 1]
526 2 2 2 32 s 1 7 3 5 4 3 17 l
316 2 2 3 4 2 s "7 2 5 3 12
340 2 0 3 3 2 s Yo7 3 s 2 3 "
156 2 s 4 3 2 A 2 2 3 4 2 2 8
236 2 2 8 3 2 5 vt 6 3 4 2 3 8
246 2 2 2 3 2 6 oS 3 3 11 13
386 2 2 2 3 2 6 1s 3 3 1) 13
391 2 2 2 2 2 6 1os 3 3 11 13 I l
292 2 2 3 3 2 &6 12 03 3 1 il
383 2 2 3 2 2 6 tos 3 3y 11 10
402 2 2 3 32 6 i s 3 3 1 1 19 I
457 2 2 3 3 2 6 s 3 3 1 13
g <@ v 429
5 E i g 509
s 38 4
e 4§l
4 120
l 21
465
p 457
386
l 286
402
492
131
545
Py
T
397
338
- - Tin
E = - 526
223325173524 222325193543 ‘ 188
~VNT : ' . I ’ i . ;
MIRU-VNTR profile | 0 o6 o7 o8 00 10

Fig. 3.1S6110 RELP and MIRU-VNTR typing in epidemiologically

related M. iuberculosis isolates, Fig. 4. Dendrogram of 1IS6110 RELP patems from 19 strains which formed

cluster by MIRU-VNTR.
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Origin Family /186110 copy no.

Mong Baijing
r" KOBE 316 12
KOBE 113 16
..,,,.{ KOBE 436 7
ormsmemmres | Contral Afvicsn Republic  Afsica
oo | Theilend Beijing
S | South Africe Beijing
South Korca Boijing
KOBE 338 15
KOBE 172 15
Malaysia Beijin
Chine Boijing
KOBE 397 13
KOBE 492 19
KOBE 131 i7
KOBE 550 16
KOBE 43 13 B b
KOBE 447 15 el_] lng
Africal 20 Africa
KOBE $38 13
Thaitand Beijing
KOBE 340 i
KOBE 38% 17
KOBE 526 b
South Africa Boijing
KOBE 381 17
KOBE 429 "
,._ KOBE 465 12
KOBE 411 1
KOBE $09 "
- KOBE 27 10
KOBE 120 10
KOBE 450 1n
j | KOBE)S3 2
l I { xoBE sas 12
KOBE 192 is
KOBE 250 17
Malayaia Beijing
Sri Leanks Haarlem
KOBE 527 9
Cureczo Hazeslem
The Netherlznds Haarlem
' Tunisia Hearkem
Sti Lanka Haarkem
India Hearlem
ﬁ—ﬁ Czech Republic Hearlem
The Netherlands Hearlem
| iy e Haarlem
Bolivia Hearlem
b | KOBE 283 12
KOBE 215 [l
The s Africa
The 4 Hearlem
r—“{-m Argenting Hearem
| I laly Haarkem
1 [ uganda Africa
rﬁ_{ 1§ Ewanda Aftica .
Cantral African Republic — Africal Af
l l Uganda Africa rlc a
| KOBE 236 8
Rwanda Africa
KOBE 292 1
KOBE 383 18
KOBE 391 13
KOBE 402 1
— KOBE 457 13
KOBE 28% 13
____,_‘.,’ KOBE 386 1
KOBE 156 8

Fig. 5. Dendrogram of genetic relationships among 39 isolates from Kobe city area H and 30 isolates belonging to
either Beijing family, Haarlem family, or Africa family. The data source for the 30 isolates is reference 2.
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Fig. 2. Number of cases with isofates that had unique genotypes ( "not clustered” ) and those in genetic clusters by number of copies of 186110 fram all of 100 strains and 39 strains at ares H.

Table 1  Characteristics and their relationship with cluster formation

Characteristics All patients Patients with Pagents with
clustered cases unique cases
N=39 N=10 N=29
Median age -yr 50.5 +19.8 454 +£220° 523+ 19.1
Age <75 -no. (%) 34 (87.2) 9 (90.0): 25 (86.2)
<60 -no. (%) 26 (66.7) 8 (80.0)d 18 (62.1)
<40 -no. (%) 13 (33.3) 4 (40.0) 9 (31.0)
<30 -no. (%) 7(17.9) 4 (40.0)° 3(10.3)

:P = (1,348 (P values are calculated in compaison with unique RFLP paiterns)
P=0.757

°P=0.300
dp=0.604
¢p=0.035
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