3536

LTw/ilBEToHmE R, KELD 1 ~17KD5
HTI0E RAICY -7 BR5A-AILEOHED &R
BODHRRTH ol LA o Tty 5 —Flihig
Lo CORBRERREEIBICKE 2EVWER O E
WEER SR, ‘

I3RS —TERBEAEEDBEEN S DR E L T
VR LW ERVGFEECICH LB ROFERIC
Hho +5¥8 (1954), F>v—2 (1998%) TO
7R —TREIT46.0% (BEBER NDI10H
10.4), 50.0% (105 %19.6) L HE SN TH oW, ¥
DIREEMIR (1075310 ki) TIREBME V2 52

7—%&%%%&?&6@&#ianfwz;-ﬁg
Za—3—7IIBIFS 1989 FE DL RBBIIZ 10 336

(ERFEHIZI0HX9.2) Lo TWwaIZhhdhb 5T,
Alland 5V D 1989~ 191 F TOHBFILL HE T T R
¥ —WHHEIL37.5% Th o Teo DAETE, MESYD
2001 EDBE TRFABHRBRD 2 T 2 5 — BRI
320% CHEEBRTHE L LTWwE, BRAEAEET
B & MRS TV D [ OME 2002212k 5 &

2001 EDKBAFIC BT 2 REKS19E, EFEY

D219 E DB TH o 20 LI oT, KEH TR
AN ERBREENE VLW BBEABENRS

n, BT TR Y —BEEIBHEICBITHREED

BARRERBEL TS L ELSRTY B,

SHORFICE D2 FA Y —TKTI343.6% T -

oo TITHLY S —RABMOMBRELLHET S
2ol FYRERES & CRERICEET 5 BE RS
B2/ RERITED BH G IR EE R LT
Tl 7% b, KEHORBEZSEOY LY 5 —

BB D REREARE L7 SHBERBIIERT LI

Z#Hid s, REIIbo> THED SN 7 MDR-TB
BoYy 7)) vV HHOFRETHY, STBEOY >~
T THETHB003E0F—F RV, [0
BLET2004 1 212 & B & KERAF D 2003 4E D5 BE L
A0 x$44.0CTH Y, £EFY (10FH3248) L hd
Bhol, Lo TNty —FuifizitRoses
ERIBICHAND EECPEEBIRTIEDH LA, = 2—
A= IRKRPREEH O CREN-DO LRI, &
BIIAHBHMEEOBRERHERIMLTWE EEION
yASS

BRE LML 19964 A 5 20004 F T B ST
B (EREE L RER) 28t RRITHNELRREIC L
5 RFLPEZER L 2R, BEEMRE oKL T
7IAY—ERREENRON Lol LTWVE, #
CTHSIRZ 7R85 —TEREBLHIROBBEAEDOMIC
BRI, SRR RIREDREER/ICLD D
DT CEHVBREONEEERERIC & M S

¥ %82% 6% 20074 6 A

WEBNTWD, SEIDKEH S BT 55—
ERFEEBEEMIRE TV VEBRERIRS
h, 75325 —FRBLEBRERL OBICEESEMR
LRABWEWIEBELCDEZNEFTEL,

LAL, BEBICBWTR [7 525 —FERR=ED
BAORB] L 3T LV E LV E W) HiEH Braden
MWL BRET —H vV - HTORBEES FEEN

s BMETRENTVWE, FRIZEBEBROBENI S

ARG —EREL T2, EFHBENIEZSNIZOR

DI LOQKIT ELD o1 E LTV B, BlESO D
CHMARCBY  RRET RO ELREL TV 5, &
B, EFHMEEAED b MBI RN ESRD 4 F

Bl (S-TBE) LEMBRREBEbh LHEFDIHH
(MDR-TB #) DA TdH ), FEFEMIZORIMNY A
EbNABEMILALTHo7. ABRIZITAS—D
RK&3 (HEE%) A MDR-TBH# & S-TB# & TRIEE
ZREDHOHN, MELLIBEBEOKEVWI Sy -7
W= THHE LTI, %< DBEMTOMLEME
FAGER S Mo 726 HEBBAKE W L — 7O
TRZNBESECH SIS ORIT2 K $
PHBMELRERESNSE I LML, BRIRES
WATHRICE DNERBRRERICLZDDEZISATY
bo L LBEICEI o - BEMOBRMLREIL S

BRRBOHDIBILAL, TOX) kB, BEC

HLUTHERBMEAEL LT 5 EABEE % 5T
Bo Bk s —0 %> L EHE R BIRD S B RE £
SIFAND BB Tid, BENRL SRS 25
RIS b0 T LIV, BADTI A5y — 0k
WS 240 b BEHROFM BRI T HETH

Bo Lo THB R TORITERY OIX, ERIBD

DMCEBEEICL 2RO OBERF L, HIBRICHTL
TYWAHHIZE 2NAUERBROTHIRELT, 27
2F—EBR LTV THESE L SN,

MDR-TBE & S-TBHEOMD I 52 ¥ —EREKIZH
BERRDONE D o7z FERERMEREE O BRGAE
BHIIFFT E SR TE 229D, BE, MEFL2IRK
RIS A R E U RFELPEDOKE R, ERRSHS
#B L INH, RFP, EB, SMWTAIrDEAIZHEOE
BEBRLDI SRy —ERBIIAEEE I o BEL
T3, bbb MDR-TB D BREIEIFEN LT L D
BV VR 2 %7K F MDR-TBIC & 5 RS
BEOLH/ELTWD, Lz o THBEOBRREE
NEEFERZHICER LAV DOER 2 SHXFTCEL
CEREBEHEFDILEZON, '

MDR-TBEF & S-TBEECHED /1 — Y 2 RT I TR
F—H2HlBDOII, ThDERERIEHOBHVIRS
HREPERERE NI RS RS SRMMEAL LT L 22T
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Original Article

MOLECULAR EPIDEMIOLOGY OF MYCOBACTERIUM TUBERC ULOSIS

— Comparison between Multidrug-Resistant Strains and Susceptible Strains —

'Shiomi YOSHIDA, 'Katsuhiro SUZUKI, 'Kazunari TSUYUGUCHI, 'Masaji OKADA,
' : ‘ and 2Mitsunori SAKATANI

Abstract [Pﬁmose] Comparing multidrug-resistant M. ruber-
culosis strains with susceptible strains by molecular epidemio-
logical methods. '

[Methods] We examined 109 multidrug-resistant strains
(MDR-TB) and 226 susceptible strains (S-TB) derived from
National Hospital Organization Kinki-chuo Chest Medical
Center by restriction fragment length polymorphism (RFLP)
with IS6710, and Spacer oligonucleotide typing (Spoligo-
typing). ‘ '

[Results] In the case of MDR-TB, 47 strains (43.1%)
belonged to 12 descriptions of clusters and the number of IS
6110 copies per isolate ranged from 9 to 25. Similarly, 99
strains (43.8%) belonged to 20 descriptions of clusters in
S-TB and the distribution of IS 6110 copies were from 1 to
20. On the other hand, 84 strains of MDR-TB (77.1%) and
191 strains of S-TB (84.5%) belonged to Beijing family by

Spoligotyping.

[Conclusion] MDR and susceptible M. tuberculosis strains
were characterized similarities in ratio of clusters by RFLP
patterns and high proportion of Beijing family by Spoligo-
typing. These finding supported the possibility that infectious-
ness of MDR-TB might be similar to that of S-TB.

Key words : M. tuberculosis, 1S6110-RFLP, Spoligotyping,
Multidrug-resistant, Susceptible
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Mycobacterium kansasii tR\Z B} 5 55 F 9251 fEH

HHEEE  &SK mE O'&0 —mB CEE R
'HE &R MRZ LH

BY (B Mkansasi¥RI23§ 2 FHEGEGTRNEZ AV 0 FEEMHE, (% EFiE) 2002
F£6R1H»52005%E 8 B3 A0, ASPRABELRL V¥ —lBVWTEERED S5, [
E E N7 M kansasii 174 %35 & LT, hsp65-PRA, ITS > — 2 T X, PEGE, IS1652-RFLP7z 5
Ul MPTR-RFLP % 4T o720 $ 72 hsp65-PRA & ITS ¥ — 2 L ZADFERIZTEBED D - - 8RICH L T
hsp65 Y — 2 LT A% AT oTe (BER) hsp65-PRADER, 1744k I BIAN1708k (97.7%) &, 1
B2, ToBUL 18k VIR IBRICBDONT ITSY— 7 2 VAT IR, IR, VIBO M. kansasii
At hsp65-PRA & [F U Bl % 385, MbEL L ITS sequevar type I & | & & 72, ISI652-RFLP & MPTR-
RFLPOKER, 1HO108IEE—D/y Fo3g— V&KL, TRRSOR (IR, Db, VIE) %
AU 4 BRICERIESRED 5rz, PFGE T, 159%k (914%) 7 5 A %y — %KL, 5D 154k
LSRN ERON, (R SAZEECTHINEL AV CRETHNZRALER, HROICEBEL
Twd IRPEL Y ¥ —Fl#BII B TLEVEHIETHA LTy sRigxZooh, 18HOFG Y

O—FY) 74 —ARREN. $/2PFGEILL ) IRICESEASHFET 2 WEEIE R 5N,
¥ —7 — X Mycobacterium kansasii, hsp65-PRA, 168-23SITS > — 2 T X, PFGE, RFLP

U &I

Mycobacterium kansasii (M. kansasii) 3B IEEE
{(nontuberculous mycobacteria, NTM) @ I B2 54 &
NEZBRBFEONXEEBE TH S, DHETIENIMED
B HEDH25%% & %, Mycobacterium avium complex
(MAC) DRIZE HEBIBRESIN TV LEETH D%
Floe MIHTABHmVEREL DL, itk Mol
HOEL51 28229, BRI M kansasiiix DNA 702 — 7
v RAVAYAY v D AP I . G IVE I CRRE 4= 0y SR
HIFRBEFE (restriction enzyme) L IZ & 5 DNA BiH D%
R 2 EOBRFEL AT I ~MIOREEFRIZS
Ha3hTwade, sHBETRK2FERBICAVE
Az@rOBREIL RV, SEbhbIIE, Htrs
—ZBWTHBE, RIS M kansasii Bk R 2 LT,
heat shock protein (hsp) 65-polymerase chain reaction (PCR)
-restriction analysis (PRA) I & % B2 F BB, 16.5-23S

internal transcribed spacer (ITS) ¥ —2 L.~ A, pulsed-field
gel electrophoresis (PFGE) (2 & % %i55-F DNABT, 1S1652
7 & UFiZ major polymorphic tandem repeat (MPTR) @ DNA
70— 7 % KV 7 restriction fragment length polymorphism
(RFLP) % v, BEOBRERROBEALRALT,

5 &

(xf 5]

20024E 6 A 1 B 520054 8 A 31 H DMK, HMIAITE
EABUREBEBLSEPRBHREBEL Y —I2BnT,
RIS & 8, FE S N7 M kansasii 1748k X
TOBKEDORIER, TFa7u—7 <4 anxr57IY
A A YRR (BERE) CTiTo/. SEIALD
HHRBZFI1TMBIRBREROBDHEREICL Y M
kansasiifE L W&, HIVRERIIZD O h ol
hsp 65-PRA

Telenti 5 D FHENIHE LTI o 7o NMIEHMREETED

" ATEE AR AR S R B v 4 — BRI
Kt y—, W, CHPETRRREER

EARE D HHEEE, MTATEEEAE SRR & e i
EEL s —JERHEL Y ¥ —, T591-8555 KEAFRMHLE
EH AT 1180 (E-mail: dustin@kch.hosp.go.jp)
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5E4ETE2~3mmNI0= - 2 @B50OHEXIRY
L, 15mi=A 7 0Fa—TIZHFE LA VAT —
DNAFBI= MY v 7 X (BIO-RAD) 200 p/ 2B L 726
56C, 15~307LE % 1085 vortex L, IEFEIZ100T,
SAMIME L - BRELITKAFIZEAWL 72, 108
vortex L, 12000 rpm, 3 &L L7z EiE % PCRICH V72,
PCREIED =D, ROV 54 —%FHL I,
Tbil [5'-ACC AAC GAT GGT GTG TCC AT-3'] & Tbi2
[5'-CTT GTC GAA CCG CAT ACC CT-3']» PCR&: {13
95C 1 T DEEWDTE, 96C 408, 60T 508, 72T 1
FEASTA 7 VTV, BRBIC2C 71 5EEEL. B
L 7: PCRISIBEEW O Bt ENL YIBTHTH & (60°C, 6047
ME) B & Hae TYIETETR & (37C, 605) % BIRE
FEiFnEBI7axy ¥ ) —BERIKEEE
Cosmo eye SV1201 (#4 / R) #AWTEANT L7,
IMMSY—2 XA

ITSY—27 T v AidRichter 5D HEOI#ELE TIT-
720 ITS 1 [S'-GAT TGG GAC GAA GTC GTA AC-3'] &
ITS 2 [5'-AGC CTC CCA CGT CCT TCA TC-3'] Z T
ITS&R%* &L HIRO PCRMIBEY #1372, PCREMHIX
ST ITDOBREMDHE, 94T 458, 55C 60F, 72°C
0B EZ30T A 7 VTV, BHBIZT2C 745HMHRL .
BigDye Terminator vi.1 Cycle sequencing Kit (ABD) % Fi\»
T, ITSEROEERF ZRE LT
PFGE

linuma 5 DHEMIZE L TIT-> 72,
1. BHRE, Y7V Tay s OER

I ENVT Iy 7 THIE M (BBL) # B\, M kansasii
B%E37C, 7T~ 14HM¥EL, McFarland No.2 ~3 D&
BEIZER%E L /=%, D-cycloserine # 1 mg/mifiz, 12~18
RESEEZRT . ROTEEBEEZELL, TSHR
(50 mM Tris HCI (pH8.0), 0.5M Sucrose/100 m/] 2 F i#
HLT, —40CTHE, ZTOBREDIIKKTTRMAL
7= (Freeze and Sawing)o BAHL70 pliZxf L, 1.5%ERA
7 A u—2 (BIO-RAD) 70 pl 2 BR&L, TDOREH120
plE B M PFGER A v H— P E— IV FIZIEALE
i AP AN
2. BH, BY Uy, FIREELE

) V' F — A 4 mg/mi P Lysis I8 ¥ 500 piZH > TN T
oy s Ah, BELE 37T, 18KR) #, Proteinase
K (1.0 mg/mi) f0 ES¥EM 00 p\Z 5 NV EBLEZTKRY
37 A (50C, 188FM) %47 5720 K\ T Proteinase
K DFE{LRID 728, Pefabloc 1.5 mM/mifil TE B #i %
500 yl ANz F 2 =72, 770y 7 %05mm
BICATAA LYY INVT S 7% Ah, EiRT2EH
TRE L7z TEBHE T30, 3EOHGLEELITY, 2
[5] @ pre-incubation D %, Dral (100U) =& % BIRER

W Bs% B2% 2007E2 A

W 7T, I8EE) 2772,
3. BRIKE)

05%TBEBHIZBI L1 T Ha—AF 27
VTS EEALT 14CIZE R L 7205%TBEE i
2000 m! % ik EHHE |C B3R S &, PFGEikE)# & CHEF DR
Il (BIO-RAD) # AV T 19.5 O BRIkEI % 1T - 720
4. BB, |BE, EROLE, REBER

4°Jv % ethidium bromide (EtBr) ¥AHIZ 30 53RE L T &
BTV, #F L7z Phoretix 1D Pro (Nonlinear Dynamics
#H) FHOTYNA 2= UBITAE%Z1T\, Phoretix 1D
Database (Nonlinear Dynamics#t) 2 EH L TF7— % <X —
AL URGH &ER L 72
1S1652-RFLP

IS1652BLH N M. kansasii \CHFREI 2 94T bp DE X 2 R
AL7-EFTH5H7, DNATT— 7D pMKI1-9»(fatt
D M.kansasii \=DHhBPHB L IR TWw5BY, SEDbRD
it Yang & O F DM U THT o 720 11652 70— 7
12 IS 1 [5'-TCC TCC GTG CGC GCT GGA GC-3'] &
IS 2 [5"-CGG ACC TGC CCA TCA GCG TC-3' 12w T
ERk L, BHEHIREEE AT, EcoRI, Pwl, SmallZ
DWTENEFNRDNRY — OB » LR ORE %
ol
MPTR-RFLP

10 bp DD R LEHIT, 5bpDEE% D> MPTR EZF
i& M. kansasii DAV E T, M. gordonae, M. asiaticum,
M. gastri, M. szulgai \Z b FFET 599, HBHEOREMEL
3100 Loar — #2203 BELR T, M
kansasii iZxt L TR BWFERIZDHLIL TV HY, 4
[ Hermans & 0 J5 ik 9|28 U °C, IS1652-RFLP & [H %,
HREEE BSEL, Smal X AV TERIMEORF L IT-
72

& ®

hsp65-PRA, ITSY— 2V LV R

M. kansasii 174 ¥k % 1708k (97.7%) #% hsp65-PRA, ITS
V=7 IVATEHICIRERD LN, FRY 45RDS
L, 2HRIEAFETIEI, 1HRIEBZVREZD Sh-58,
hsp65-PRA/XY — VZ X BBIFIE TS ¥ — 7 2V AT &
AEFNTORVEVERTHRS 1 H]REZED 57z (Table
Do DM PRA/ST — T Iwamoto and Saito'? D E
BLAEIVHORY -V ARL, ITSY—27 XA
BOBHTHo7, IbBDPRANY — VR LK
IZDWTiZ, hsp65 gene® PCREWND Y — 7 L/ A% B
5 L, Iwamoto and Saito' D4 L 7= atypical type [T & —
Byaz L %mELL,
PFGE

PFGEIZ & U M.kansasii 174%ki%, 232 N3 %y -0 o
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HULAKERIV-TE2ERT 519t 1=—7 %
1 F =TT ISERICRE S 7z 1598 hsp65-PRA
BLUOMSY— 72 ATyRTIBICHY SN, —
FH, 2o LR —OISHRICIETRE, To®l, VI
EFFRL4BREIBOUBRKEIN TV, 22 T4
[H @ PFGE#E # % PFGEE R kB /S ¥ — Y D FEfli &
BEIEINWT, A, B, CO3DIZHTELL, NV —
TARS Y FOEEAEVEA—7O—-FYF 4 —-Lk2
~35FOEVELDOWNLED, Asp6SPRAB LT
IS V=27 ATIMICBH SN 1708%D ) LD 159
B (914%) HoEEIN. FV—TBidd~6/ 8V F
DBENELOEPLRY, TH2REVIR 1 #A5ES

103

S

NI TA—=TCIET730 FULEDECWEEZDLIELS
b, TRHIOBLXIE 2EBIUIbB 1 HASESR
7z (Fig. )5
1$1652-RFLP % & UF{Z MPTR-RFLP

ISI652-RFLP TIZ T B L TRILIS LD 4 3 (T BY, TbA,
VIE) MCEBIEEZRLAY, TRHO10BKIZTRTHE
BLINYFNRS— %KL, SHEERDHONLEHo
VALY

MPTR-RFLP T E#1Z, #4 7THTIRSRMESLTL
7o%%, IRESEEL2ED L, o7 (Fig. Do T8
LHHIRBERME I L 3 ZHESEORETE, wTho
RFLPIZBWTHERED Sh 2 h ol

Table 1 Distribution of Mycobacterium kansasii isolates according to subtype
in NHO Kinki-chuo Chest Medical Center (n=174)

S ing
hsp65-PRA  ——dooncing

RFLP

Subtypes by PFGE

Type
yp TS

- 181652

MPTR A Pattern B Pattern C Pattern

I 170 170
| 2 3
Ob 1* 0
Vi 1 1

Total 174 174

170

3
0

1
174

170 159 2 9
3 0 2
0 0 1*
1 0 0

174 159 12

-0 O

w

*Atypical type I by hsp 65 sequence

(1 (2)

0.85 070 0.75 080 0.85 080 0095 1.00

| N | | S - [
=
(%)

o

[=)]

™

1
AEOOO0OETNQOQOPTIEZ2P>2>>2 0> » > >
HHHH&HHHHnHmHHHSHHHHHHHHHHHHM

Fig. 1 Phylogenetic tree for single linkage of 174 Mycobacterium kansasii isolates (1) and polymorphic analysis of isolates
consist of the representative pattern A, and all patterns of B and C (2) by PFGE. The pattern A showed the indistinguishable
common pattern, and the pattern B and C showed polymorphous pattern by PFGE.
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(11187652

Isolate N.o. 812 0-650 780 1043 90 1098 673 784 1064 962 459

{2 MPTR

812 0-650 780 1043 90 1098 673 .784 1064 962 459

Type IIb I 0 v ' I

ob T 0 WV I

Fig.2 RFLP analysis of IS/652 and major polymorphic tandem repeat ( MPTR) in relation fo the
Mpycobacterium kansasii genotype, according hsp 65-PRA.
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Table 2 Comparison of results for Mycobacterium kansasii
subspecies by different molecular typing methods

Sequencing RFLP#**
IsolaFe no. hsp65-PRA TS PFGE Si62 MPTR
1043 VI type VI B pattern 6 vi
962 I type 1 B 1 i
1098 I type 1 B 1 i
673 I type I C pattern 1 i
784 I type 1 C 1 i
737 I type I C 1 i
458 I type 1 C 1 i
459 I type 1 C 1 i
1064 I type 1 C 1 i
492 I type I C 1 i
90 I type 1 C 1 i
723 1 type 1 C 1 i
0-650 I type I C 2 ii
812* Ob type I C 2 ii
780 il type II C 2 il
Others** I " otype I A pattern 1 i

*Atypical type I by hsp 65 sequence

**159 Mycobacterium kansasii isolates except for types that were defined on
the basis of B, C patterns by PFGE.

***Classification of both RFLPs is based on each homogeneous cluster.
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MOLECULAR EPIDEMIOLOGICAL ANALYSIS OF MYCOBACTERIUM KANSASII ISOLATES

tShiomi YOSHIDA, 'Katsuhiro SUZUKI, 'Kazunari TSUYUGUCHI, *Tomotada IWNAMOTO,
'Masaji OKADA, and *Mitsunori SAKATANI

Abstract [Purpose] To make molecular epidemiological
analysis of Mycobacterium kansasii (M. kansasii) isolates.
[Methods] We examined 174 M. kansasii isolates from
clinical samples of patients at National Hospital Organization
Kinki-chuo Chest Medical Center from June 1, 2002 to August
31, 2005 by polymerase chain reaction (PCR) -restriction
analysis (PRA) of the heat shock protein (/isp) 65 gene (hsp 65-
PRA), sequencing (ITS, 16S-23S internal -transcribed spacer,
and hsp65 for discrepant case between hsp65-PRA and ITS
sequence), pulsed-field gel electrophoresis (PFGE), and restric-
tion fragment length polymorphism (RFLP) with the major
polymorphic tandem repeat (MPTR) probe and the 1S1652
probe of genomic DNA.
" [Results] Of the 174 M. kansasii isolates, 170 strains were
classified as M. kansasii type I using hsp65-PRA, while two
isolates belonged to type Il and one each isolate to type b
and VI, respectively. Although the ITS sequence of these
isolates also identified the same region of polymorphism by
hsp65-PRA, only type Il b might be revealed atypical type I,
a transitional type from typical type I to intermediate type
I by hsp65 sequence. The polymorphic patterns by RFLPs
with MPTR and IS/652 probe were shown specific for each

homogeneous cluster by hsp 65-PRA. In addition, 159 isolates
were recognized the same common pattern A by PFGE analy-
sis. In contrast, the rest 15 isolates revealed significant poly-
morphism within 11 isolates of type I, and 4 isolates among
type I, IIb, and VI.

[Discussion] We verified the M. kansasii genotype I was
predominant, with the same pattern of major worldwide type
regions, and reflected a very tight clonal structure. Type I
was furthermore indicated recognition of subtypes by PFGE
analysis.
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