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Table 1 Samples collected from January 2000 to December 2002

Age Beijing family (%) Others (%) Total (%)

<20 0oC 0 1C 3) 1( D
20-29 9( 9 2( 5 11( 8)
30-39 707 4( 10) 11( 8)
40-49 12 ( 12) 2(5) 14 ( 10)
50-59 15( 15) 6( 15) 21 ( 15)
60—69 14 ( 14) 6( 15) 20 ( 14)
70-79 19 ( 18) 12 ( 31) 31( 22)
80 = 27 ( 26) 6( 15 33 ( 23)
Total 103 (100) 39 (100) 142 (100)

20004E 1 HAH 5 20024F 12 H £ TO 3 EMICENDR
SRR IR T RS N, Bk Uy —RAS
AWAR 54 R SE VAV

ANOEMIC D CEONSE LT, BILmAICRE
T2 BEP OSSN 1428 % M L7 (Table Do

—75, MILTHUSOBEZ» SoHESH, 1S6110 3 —
KA1 ~5Thol213HIZDOVTH, Spoligotyping % 5
Wi L 720
(2) #EHEH A 5 D DNA O

WAL D 5 @ DNAHIHH (213 ISOPLANT (= v K
T—) R, NI ECEESNCEER L ASE
Mo, =T IVITHES THIH L 72,

(3) #I=TEH

IS61I0-RFLP M & 0, TiATHRES o s o S HE IR
Z#X, Spoligotyping {2 & V) Beijing family & D g {5 ¥ 1
R L7z,

i) IS61I0-RFLP 5347

RELP AT 3 AR & O PV e o 72e TU—T
1%, IS6110H 3 245bp ® PCR E) % Random primer DNA
labeling kit (Enzo Diagnostics) 1 & V) ¥+ F VK L 720

RFLP/S % — v OMIZ, A ML T PTEY ¥ -~
% ¥ 3 ¥ —+ (Amersham Pharmacia Biotech) 3 X O"%)t
FE VIR A 530 (Wako) &V, fLFEFEBITL D XHE
T 4NV ETIT 572,

RFLP/S% — > D27 5 A ¥ —f#HT X, AT 7 | Fin-
ger Printing Plus (Bio Rad) % Fiv», UPGMA #T17 572,
ii) Spoligotyping

Spoligotyping 1%, Kamerbeek & ® 5 £ 124 o THE I
L7 Tbb, #HBHEHDNAZH LM LD~ YR
F I )V L7z DRICHHINZ: 77 4 < —% M\, PCR
12X Y, B9 5 DREJICHEAET 5 spacer Fihl 2 HSRE L,
ATV VICEMIE L2430 TX 7 LEFF
ENATY YA XER, 85—V EBKRIL, spacer ALY
DEMWMEEH Lo TIA—BLUBOER AT T
X7 LA FEMEA T L ViE, iloF v T+ (Isogen
Bioscience BV) &\, A4 71 ¥4 X121, Miniblot-

ter45 (Immunetics) # M L 720 787 — ¥ ORI,
RELP 5347 & MBRICALEFE G Y A 7 A5 TIr o 726

] ES

(1) 1428 1S 6110-RFLP 5547

IS6110D a2 ¥ — B D53, 1 ~17OMT, €—7
1210 T - 72 (Fig. 1)o RELP/S % — Y IZZ MM Z IR L
7253, HUES% ML LT A &, WiTHREBbN S
F¥ELR 4 V-7 (A-B, C, DBXUE) "R bh,
RS EELHEMIEES% LD 3 OO (1 ~1) 12
60% (42%) 73 F N7z (Fig. 2)o

IS ORI, BAOMMIB oMK LIH
BCTd o 72 LRI O R IR RO AR R 128 L7
(2) 142¥k® Spoligotyping

1428k, 1038k (72.5%) %%, spacerBL%135-43 D H %
14 3 % Beijing family #{n TR BI 2 8y — > %
AL, MHREICB AR REY LEUL T, Zh
5MI1S6110 3 ¥ — B OHBHIL 8 ~17 THIZ10~131
%< (Fig. 1), 420ikk7 V—7TDHH A-B, CB
XU DD 3oaEENT: (Fig. 2)o
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Fig. 1 Distribution of IS6110 copies
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Beijing family LA} @ 398k T i, 1S6110 3 ¥ — %13 1
~ 15T (Fig. 1), AT V=7 Ed &G T h7: (Fig.2).
INH39DH B, 216 Sola b D F— & X— 2V
IR E 1 5 259 D shared types (STs) @ H1 & ST7, ST19,
ST35, ST42, ST48, ST50, ST51, ST52, ST53 6 X O
ST99 D 10FEHD VW F A5 Sz (Fig. 3)0 —H,
16 ¥k 13 Filliol 5A%F & & 727 — % X — Z SpolDB3” |2 7R
SN B36DFEER families D 9 B, Haarlem3, T1, T2,
LAMY, EAI1 B X U'EAR O 6 fEHH 2453 X 72 (Fig.
3)o F 72, ST35B L UFST99 124338 X M 72 3 #k13 Haar-
lem3 & FH Bl L, Haarlem family ® 5 #' % ;R L T »
72 (Fig. 3)o Z DM, 1S61103 ¥ —%1~5 D 138kH 7
T, 2590 STsic&Eh it L 288 — &
“Unique” 2578 51172 (Fig. 3) o
(3) BFEOREK

LRSS N2 B ITOWT, FElRR B E K
DoAi kR K L 72 & 25, Beijing family & ZH LAt E &
U Beijing family & MR &R E OMT, HFEZETRD
bW ol (EhEN, VRECILIAEHRP=
031, P=0.98>0.05) (Table 1)o F 72, WHEMKER
I, FMILRB X O2E O 2001 4E0HBHFEE IOV
TR BER DG % TN ZNIE LR,
THNOMICOERELEIRDON o2 (FRFNRP
=0.69, P=0.838 L U"P=0.62>0.05) (Table1, 2),
(4) FILT DA O BHERKIS6110TE—$1~5 D13
FRIZBIT % Spoligotyping

3%k, 8 BEAS Unique/¥ % — > 2R L, 6HIZZFN
ZN29DSTSIZEHEEN VR R 57285 =V &R L
720 Unique Z 7R L 72 ¥R A3 550 S 72 BB D 4EHG L, 48
~92 T, FAMIZENILHEETSH -7 (Fig. 4)o

Z &

Spoligotyping D #H, #970% 7 Beijing family \ZJ& L,
F72, REGORITHEPRINICETNZ D, D
HIFZ B1) % Beijing family D &GS DR & AR Sz,
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LD, XNFATS4%, ¥4 TH% 2 ET IV T Dk
BCEFICRBEINTWEIENYO™, oy rea—
Ty 3 B THMBAHME SN TEY, FomuEE)
AN T WP TEE SN TVBEO™?, 12k
EThH, 7FHAMOG5MKRD25% % EHTEB D,
1990 4EAHBHIC = 2 — T — 7 THE L 2 KR 2 S F
M PERERZ & 2 L HIBE N IEGe 6L, Beijing family 2545

Similarity (%) Sl.’*

k - SE JTIII#
g%% 0
=
. A-B+
C I
B
1 b I
h 4% 0
L= °
L—r= g
T — ©

Fig. 2 IS6110-RFLP patterns from 142 strains
*Spoligotype pattern, Beijing family B; Others O

*%Main similarity = 80% clusters showed A-B, C, D and E'®
**:’;’)Fhe groups classified by similarity = 65% showed I, I and
III

Table 2 Number of newly registered tuberculosis cases in 2001

e Oy Dy S
<20 2( 1) 7( 1 616 ( 2)
20-29 16 ( 12) 40( 8) 3,157( 9)
30-39 14 ( 10) 33( 7) 3,041 ( 9)
40-49 11( 8 30( 6) 3,012 ( 8)
50-59 25( 18) 65 ( 13) 5,383 ( 15)
6069 19 ( 14) 72( 15) 6,218 ( 18)
70-79 20 ( 15) 112 ( 23) 7,901 ( 22)
80 = 30 ( 22) 129 ( 26) 6,161 ( 17)
Total 137 (100) 488 (100) 35,489 (100)
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Fig.3 [S6110-RFLP patterns from 39 strains showing non-Beijing spoligotype patterns, in
combination with the respective spoligotype patterns
*Shared types (STs) defined in spoligotype database by Sola et a
*##36 major classes of circulating M.tuberculosis in Excerpt SpolDB3 by Filliol et al.”
#+*Qther classes of circulating M.tuberculosis out of Excerpt SpolDB3.
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Fig. 4 1S6110-RFLP patterns and spoligotype patterns of 13 strains having 1-5 IS6/10 copies
*Spoligotype pattern

##Region of patient’s residence in Okayama Prefecture except Okayama City

Northeast a; Northwest b; Southeast ¢; Southwest d
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I L72EZ25N5srain WAATRKHTH B, & 512,
strain W 2R T RO IZEEL L 724Kk 12 & 5 SRS FB1 28,
M7 7 ATLHESN TN LY,

DX 91T, Beijing family iZ)EPLIZHA L, HFRB %
MR E %2 o TV 225, ZORIFBFHICILENT A SN S,
TYTONTY, BEOERBIEMSA SN WA
KA 7R85 42 LR IRIIC, R FATEVE VAR
RCOBREDPHEEIIZNZEDS, EHFIRETHH S
EAGRIEEN D, T2, HF U THETIE, 199240
5 1996 4F @ 4 4[] C Beijing family O 5 & 2 E]A A% 0%
5 27% A L Tw 2,

WL O¥E13, Beijing family & Z LIS O T 1
DT, FHESNIZBBEOERMDMICED L, 605
LA E2558% % 5 8 T\ 7z (Table 3)o & - T, Beijing
family D1RIEDS, XD FLARHF ) THED X 9 I2HT
TiERL, HWZ e SN, FRCbAETIE, &
W E DR DO KIRGHY, 1940 4E A D 18 8 HE L D K e
CERET 2HREFRRTH 57207, ZO@IETHD,
1940 FE AN IE BE IS 50 W &G )T T O A ENRIE L T e
ERbND, E51, TNSOHDIS6II0T Y -
K#EB3H310~13 T (Fig. D, o7 ¥ 7 HmETH S
N % Beijing family @ 14 ~20'"??7330 L3 B2 5 T
720 1o T, i <IZ{EH#E L 72 Beijing family 255 A8 E 12
EELTIENo2EE 2 bNT,

—7, W7 ITRN N AO5HKRE H5IC LR
T, BCGHEMIZ X D M BRICHE L T, Beijing family
OMRPEEICEIRS N TREENERIALTW
%P O HE T, BCGHMEIL 1951 4F DR T B
HOWIELIBE— IR 572D T, 60 LEDE IZ
BCGAREMEZ 2 5N 5, 4 E DA TIE, Beijing
family L UOFRT, 60K Z TR & LFRREICH B R
TS BN h o 2728 (Table 3, P=0.72>0.05),
BCG### & Beijing family @ IRV 12D v T o B3 135
ATE Lol
Beijing family & 7R LLAL O 394k T, R K HIC
A5 LT B STs & families 12 21 Mk 25— L 72 %% (Fig.
3), $FIZSTS0B X USTS34E, 77U, k7217,
7 XA, T AY A, F—a vy, R - iy
V7, BRTIVTBICFT 77 0oRMICHHLTE
09, SRORAETHMD STs X Y D ERIZA SN,
—H L7723 XTDSTsTlE, ST7, ST35B & U ST99 LU
FHE, BRADEE SN2 ICemU L& TN TBY,
NSO STsDIRIFEIH W EE 2 bz,

—5T, ML DIS6110a ¥ — 51 ~5D THT,
259D STsIZ & F M2 Wikl Xy —  Unique AR 5 1
72h% (Fig. 3), 70BESN7ZRBEDERMD, 499~U%EH
Molzlzdh, INLOWE Fz, H»LDEEHETH
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Table 3  Proportion of tuberculosis cases
over/under 60 years old

Age Beijing family (%) Others (%)
<60 43 ( 42) 15 ( 38)
> 60 60 ( 58) 24 ( 62)
Total 103 (100) 39 (100)

LEHEMEINz, S5, MILHELUA T, BANLHA
WCIEET 2 B0 B HE D S Unique % /R T ARDVEE S N
7z (Fig. 4)o € ® 9 %, Unique # R D% L1, 1S
6110-RFLP AT TS5 kbFIEIZ 1 KDY &R D, s
ETEZEWESbNENY - PERLTVS72D (Fig.
3, 4, IhS5okE, HLALEMNIZIELS 5T 5,
DYREDEF RO REEAE W & Bbii s,

SlRA L7z, SPE 8 R & AT ISR AT
L7z NITIK9 63 75 O BB 20 5 48T ¢, ARl & T -
IR D48 2 PR o MIRTH 5, 2001 4E D 5 g
BERIE21.8 (AT1078) T, RWILEB L OaEoRRER
T(EFNEFN250, 279) EFELVWEF LW, F7,
MR E o 72 BHEOEREEKTD, ek, Baefksk
OEEEFRERAETI RV o T, DHioMAET, Ml
B L S ETHATRD 8y — 3 —FH LY, SEoRLT
D IS61I0-RFLP G HTAER B A TH o722 L2 5, L4
AR, Badks L OEEoR 28 25—
RhLlBbhb, 72720, GRIOMEEKIE 3 EREREL
2bDTHY, EMBH2Y TR, FBREEZEHON30%
e EF 700, BETEBRICANZ TR S v,

DEoZ &r»s, MILMXOMZEIL, Beijing family
BAZTHINT V7 OMOMIKLL LICERIHAL, £
DENEG ) CTRPFE O T L %> TV 5B Z LAV
L7zo 2512, ZOMEIEIZ1940FEARLIRTICH Y, AT
ETEH LILA 5722 L8R & L7z, Beijing family
DEAH T H2EEN L HEIRTWE I Lp
5AVIOTIINE L FEFN T R T OB BEE O
HAERMZ B LT, RIS DR A S
bERBbNb, %72, Beijing family DAt O {571 T,
FELL BRI AT BEE TR E —F L, (5%
HWEEZ SN, TROEDT ENDS, EBOEHRDSE
id, A TREI Y, BRI SHBIZES LT
JRASAH Z & AHER S iz,

— 5T, bYPEEAROTEESFWEEZ Sh b
fEF8 Unique Z RT RO 7NV =T AoNize Thb
7% Beijing family D WH N TIZd b 53, H»
LRSI NTE T LIZIE, MOPOER» DS ELEED
N5, #->T, O Unique’s¥ — VIZH5-§ 5 #mT
REETREEWEFEL, HUEEAR NS OHUFE
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Original Article

BEIJING FAMILY AND OTHER GENOTYPES OF
MYCOBACTERIUM TUBERCULOSIS ISOLATES IN OKAYAMA DISTRICT

'Ritsuko OHATA and *Atsuhiko TADA

Abstract [Objective] The purpose of this study is to investi-
gate the distribution of Mycobacterium tuberculosis geno-
types, such as Beijing family and other genotypes in Okayama
district, and to examine the relation between these genotype
strains and prevalent strains.

[Methods] The 142 M. tuberculosis strains isolated in
Okayama City from January 2000 to December 2002 were
subjected to IS6//0-RFLP and spoligotyping for the popula-
tion-based study. In addition, 13 strains having 1 to 5 IS6110
copies isolated in Okayama Prefecture excluding Okayama
City were also subjected to spoligotyping.

[Results] A total of 103 (72.5%) of 142 strains belonged to
Beijing family. Furthermore, 3 of 4 groups of prevalent strains
belonged to the family. Twenty one strains out of 39 rest strains
could be classified into 10 shared types (STs) of 259 STs in
the worldwide spoligotype database. In addition, 15 out of 26
strains from inside and outside of Okayama City having 1 to 5
IS6110 copies showed common unique spoligotype. More-
over, the age of majority patients who were infected with M.

tuberculosis of the Beijing family or other genotypes were
older than 60 years.

[Conclusion] It was suggested that Beijing family had been
the main infection source, and the spread of strains of Beijing
family and other genotypes occurred considerably in old
times, and the unique genotype strains remained for a long

time as peculiar strains.

Key words: M.tuberculosis, Beijing family, Prevalent strains,
IS6110-RFLP, Spoligotyping
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