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AT O TITE TR, YBHFERN O OLRTOER b O (Miyazawaet al .,
1995) D%, ENH 1994 ££~1996 FEIZ AR THBEES N2 Vv BT ERERE TH
% Taylorella equigenitalis O (%7 L\ BADSEEKR 21 BRIZOWT P ) FA4 7 T
BT ADENPEHLNICET BT 2ITo7, TOFBR. ThoHLWEED T
equigenitalis STBEM 21 ¥RDFNFND Apa 1 & Not I TH{L# D pulsed-field gel
electrophoresis (PFGE) O7’1 7 7 A Wik, AAROHEEHFTH D EQS9 DEN & &<
Rl—ThdZ LRALNERST, £, ZHHIXINCTC11184" KTt E Kentucky 188
® CFGE 7u 7 7 AV EIFHLMCER > T, Fhidz, Zhd 21 BE& EQS9
WER—0 “Cx 247 T ICBTAHAZLEBHLNTHD, ZORKRIC, V=7
A7 J7 1% 1980 £~1996 FE|Z H A THyBE X #17- T. equigenitalis $ROD 3L L 72 HE— D
V) BATTHHZEBRALNERST,

RiIcHRD, a—oyRT7T yEHE, =X TV 7 CHBESH - CEM OFEET
% 5 T. equigenitalis Bf 74 #%% Apal & NotI TYH{t#%. PFGE OFEZE AV TDNA ¥
x= ) ZA TR 1T T,

EP. AEHCHEAF—, AXIR, TAVTUR, IATz—, TTUXR,
AYz—F vV, AAARELTE—RX NZ VT DU bERI NI T. equigenitalis D
SYBfERK 61 #RiX, PFGEICL -T2 DV ) F AL IV T EZA L T END Z LHH
bhtRol, Mb, ~AX—DUwPLEMESNIAR T, 2 2ODEERIL 2 2D
Vx ) AT, AFYRTIL 15 OZBEKRIZ 9 2DV =) FATFIT, 74 5k
T2 DOHBERIZ 2 oDV = ) ZA ST, I NVT =—TiE 8 ODHBERNA 1 5DV
=) FATNE, 7T VAT 10 OBBERRN 2 oDV 2 ) ZA T, AV=—FT T
X5 DDFBERER 3 oDV = ) FA I, AL ATIL 12 DREERER 3 2DV = /) F
AN, ELTEA—R NI T TR T OOHBERER 3 2DV = ) FA T IENENY
TELETENT,

2ODA XY ADHERR (Eng6 & Eng9) & 42D 7 5 AD57HERE (Fr-4, Fr-6 |
Fr-9 | Fr-10) X7 AV D7 a b ¥ A T TH % Kentucky188 ¢ CFGE 7’11 7 7 A )b
LRA—ThdLHEWENT, ZORIZEZBATHEETIHEBEOY =) A 7ITEHL
Tk, SN = AT 5 ROBD 5 >D45BERE (Bel266-5923 | Eng 1 . Eng 2.
Eng 3. N217-79), ZLTCT7 TV AL AL ZADED 10 D4EERE (Fr-1, Fr2 | Fr3 .




Fr-5. Fr-7, Fr-8 . Swi-1, Swi-2, Swi-3, Swi-6) THENETNEDFEPHADLNL 2R
27,

BIZEENIILHT, 79V A, AVx2—TFT VELTAALAD 3 yEOHEY <LV 5
Bt X7z T. equigenitalis #k 12 #RIZ-DV T PFGE f##T 247> 7243, CEM O < L ¥ 43
Bt X7z T. equigenitalis BRDFE O FIROMENT & RZEOFMEL RTRERPELND
ZEBBEEMNE 0T, X AV =—TFT VRRRA A THBEZ I streptomycin (SM)
D 11 BRD S ) ADNAIZOWT, CFGE # AWt 24T o7z 2 A, Zhb
2y EDERH ITHD 62DV = ) ZA4 FENENILSM TiED SM BEEDOLEL B
NOBE—ORBBEZTRTIENBALNERST,

2B, SEOWETHW ST T. equigenitalis #i%. T. equigenitalis @ 16S r DNA
WCHRRIR T T A <—%t (Miserezetal ., 1996) %V /= PCR T X o TDNA v~
T T. equigenitalis ThHhHZEPRAEINTELDOTH S,

&T, PFGE LS TH, W 2Dz ) ¥4 2 T OFIENFRFEHEOBRE D
BAETTO ETHYTH D Z e BE IR TS, 22 TKRIZ, SEOHEITICAVWE
PFGE 743, T. equigenitalis OFER 2 #RBI288IC, DR D 2 > ONRKRN 2V =/
A7, BID random amplified polymorphic DNA (RAPD)& amplified rDNA
restriction analysis (ARDRANZ IR T X Y KERBABAEZFTTEINENZTHA LN
T 5 & B TRR,

%) ADNA % Apa IB X O'Not I Z AN TENETNELE, PFGEILL > T82D

Ve ) BATYTEALTEND ZEBESEIOHAETHLN L Ro72 T eguigeﬁitalis
BED 8 #k (NCTC11184%, Kentucky 188, EQ59. Aus 1. Eng 10, Fr-1, Swi-5, N-187)
EBAT, ROFEEToT, 7. Zhb 8L, MEENPORRDIZ ST ~—%
FAWT, RAPD IZL 5T, 6~7 DDV T ¥ A Ao bivic, —F. PCR THIE S
¥ufz. 1,500 bp BrA % Alul & Mbo I &t 5 B OHIRER L TH LAV - O]
[RiH{b% D ARDRA Tk, Zh b T. equigenitalis 8 kD7) A DNA L)L TOER
AT 2 Z LRk o,
Z DFRIT Apal & Not 1% LT PFGE % R\ 7= 71X T. equigenitalis D¥RF DY 7 & A
VU7 DFEE LTE, RAPD XV b3 <HTNIZERFIDTHL N LR,
X, ARDRA %1 T. equigenitalis 53BERRREI D5/ A DNA VL TOZERZHBIT 588
HEFELTOHRVI ERRBE N,



Wiz, T. equigenitalis ® rm A1 o OEEFHA LML, ZhbOEFIFEHRNS, T.
equigenitalis D& FREE. T FHIIRPRESEHZCEN THINENPZHALMNTT
% 7o $HIZ 3 168 rDNA (2 DW T Lz,

FOFRER, BER, TAUH, AXVR, =R FYTELTT TV RTHBES R
7= T. equigenitalis 20 BT, IZIELRIZIED 16S IDNA DR E SN EFIDOERITD
THR8rAiTHAZLBYPOTHLN LR o7z, BT, HEE TIZOBFEI N—T
WL TTF—F_R—R EIZABEN TN 381%MM2 T 23 BIOEFIZBNTHED
ZRIT 12 787 (99.5%LLE) Thoto, T DERZAREEIL T. equigenitalis ? 16S rDNA
HIED TRWES ORI FHE LTHNEZ E2RIFR LTINS,

X, EEOHEREDS FREOERED 1 > ThHDH, 165 IDNA DEFID 3 %Ll Lo
ER LW HEMMEN Taylorella BO 2 2 OFEAROFER TIAEY T, BRbaHEEN
7z Campylobacter DWW DTS 1 DDERFITH D Z LW RB I iz, BT, Z
L5 T. equigenitalis @ 16S rDNA OERF|IL{EH % FIZ T. equigenitalis, T. asinigenitalis
%46, B -proteobacteria IZBT 5 Zh b DILBRE L O COE(LEIIEREZ RO R
BEER Lz, TOREE, T. equigenitalis & T. asinigenitalis |25 b T2 MIEEREIZ.

Pelistega europaea & U} Brackiella oedipodis TH D Z L BSHA LN E 2o T,

—75. NCTC11184", Kentucky 188 % LT EQ59 # %X LU 13 #k® T. equigenitalis
BKD 16S-23S rDNA internal specer region (ISR) #Hi% PCR THEL, 7 n—=17,
VgLl A5, WTROBRITIBWT B 920 HEE D ISR-A & #9830
HEXFD ISR-B D 2 FEED ISR BiEH S e, ISR NiTiE, ISR-A, XV} ISR-B & %
e DTFROBIZBNTY 29 HEN %13 E AT RNAYEETF & RNAP BETHZ
DIEFIZHATND Z LBRALNE RoTz, BT, ISR-A KTVISR-B & biT, EFID
PR COEFPELIME 2 87257, ISR-A T1% 98.5—99.7% T Y . ISR-B TI% 98.9-99.9%
Tholc, DRI ISR DEEFNCEIT D#ERIL, T. equigenitalis ® ISR-A % TF ISR-B
DOYPFE ENTIBEEFHER A T. equigenitalis BRI D73 FRBICE R TH D Z & Z258<
R LTV,




Summary
At present, the molecular biological studies were carried out on the isolates of

Taylorella equigenitalis as an important pathogen for contagious equine metritis isolated in

Japan and in the world.

The study was first carried out in order to examine whether “the identical Genotype J”
could be detected among the newly collected 21 isolates of T. equigenitalis isolated between
1994 and 1996 in Japan, as same as the previous study using more than one hundred isolates
isolated from 1980 to 1993 reported from our laboratory (Miyazawa et al., 1995) or not. The
respective pulsed-field gel electrophoresis (PFGE) profiles of the 21 new Japanese isolates, as
well as those of a Japanese prototype strain of EQ 59 used as a reference strain after
separate digestion with the two restriction enzymes, Apa I and Not I, were essentially
identical but differed from those of T. equigenitalis NCTC11184" and Kentukcy
188.Therefore, the 21 isolates and EQ59 appeared to have a common “Genotype J”.
Consequently, no isolates of T. equigenitalis with any genotype other than “Genotype J” may
have reached Japan from 1980 to 1996 and the isolates with the “Genotype J” have survived
in Japan since the first entry of contagious equine metritis into Japan.

In Belgium, two genotypes were detected between two isolates, in England nine
- genotypes among 15 isolates, in Finland two genotypes between two isolates, in Norway one
genotype among eight isolates, in France two genotypes among 10 isolates, in Sweden three
genotypes among five isolates, in Switzerland three genotypes among 12 isolates and in
Australia three genotypes among seven isolates.

. Two English isolates (Eng 6 and 9) and four French isolates (Fr-4, -6, -9 and -10) gave
identical PFGE profiles to those of the American strain, Kentucky 188. A common genotype
was also demonstrated in five isolates (Bel266-5923, Engl, Eng2, Eng3 and N217-79)
between Belgium and England, as well as a common genotype in 10 isolates (Fr-1, -2, -3, -5,
-7, -8, Swi-1, -2, -3 and —6) between France and Switzerland, respectively.

Twelve isolates obtained from male horses in France, Sweden and Switzerland
demonstrated the equal availability for PFGE anlysis of genomic DNA to that of isolates from
female horses. Genomic DNA from eleven streptomycin (SM)-susceptible isolates obtained in

Sweden and Switzerland were classified as four genotypes by PFGE. Each of the six



genotypes determined among the 11 isolates from the both countries had a single phenotype
of resistance or susceptibility to SM.

The strains used in the present study were identified as T. equigenitalis by polymerase
chain reaction (PCR) using a primer pair specific for the 16S rDNA of T. equigenitalis.

The eight strains that were classified into eight genotypes by the PFGE were chosen
for the further investigations. The eight strains were classified into six to seven types by
random amplified polymorphic DNA analysis (RAPD) by using different kinds of arbitrary
primers. Amplified rDNA restriction analysis (ARDRA) after separate digestion with five
restriction enzymes, including Alu I and Mbo I, of the 1,500 bp fragment of nearly-full length
rDNA amplified by PCR did not discriminate the genomic variabilities among the eight
strains of T. equigenitalis .

Consequently, PFGE was demonstrated to be more discriminatory than RAPD and
ARDRA being proven to be unavailable, subtyping T. equigenitalis in the present study.

Then, cloning, sequencing and characterization of nearly-full length 16S rDNA and
16S-23S rDNA internal spacer region (ISR) from isolates of T. equigenitalis were carried out
in order to clarify the structure of ribosomal RNA(rmm)operon of T. equigenitalis and if these
sequence informations could be applicable for molecular identification, molecular
discrimination and taxonomic analysis. First, nucleotide sequencing and analysis of nearly-
full length 16S rDNA from the three starains of T. equigenitalis, namely a British type strain
(NCT011184T), an American prototype strain (Kentucky 188) and a Japanese isolate (EQ59)
following PCR amplification were performed. The primer set for 16S rDNA amplified an
amlicon of about 1,500 bp in length for the all strains, respectively. Sequence differences of
the nearly-full length 16S rDNA among the strains occurred at only a few nucleotide positions
(nps) and therefore, an extremely high sequence similarity of the 16S rDNA was
demonstrated among these three strains.

Furthermore, the isolates of T. equigenitalis which had been isolated in Japan (n=6),
Australia (n=7) and France (n=4) were subject to clone, sequence and characterize the
nearly-full length 16S rDNA.The nucleotide sequence differences were demonstrated at the
five loci in nearly-full length 16S rDNA among 17 isolates (EQ70~Fr-10) isolated in Japan,

Australia and France, Moreover, 12 polymorphic sites occurred among 23 sequences of 16S



tDNA including the three sequences examined above and the three reference sequences
(X68645, AF29712, AF29713).

Consequently, in the present study, a highly sequence similarity (99.5% or more) with the
nine polymorphic sites of the 12 being from the no 138 to the total 23 sequences of 16S iIDNA
of T. equigenitalis.

When a phylogenetic analysis was performed based on the sequence informations of the
nearly full-length 16S rDNA of T. equigenitalis, as well as the referenced 16S rDNA sequence
from some other related organisms, a close phylogenetic relationship between T. equigenitalis

and T. asinigenitalis was demonstrated. Moreover, Pelistega europaea isolates newly isolated

from infected respiratory tracts of pegions and Brcackiella oedipodis that cause endocarditis

of cotton-topped tamarin (Saguinus oecdipus) were demonstrated to belong the B -subclass

as the closest neighbour of T. equigenitalis by the 16S rDNA sequence.

In addition, the primer set for 16S-23S rDNA ISR amplified two amlicons of about 1,300
bp and 1,200 bp in length for each strain. When the two amplicons were cloned, sequenced,
and compared, respectively, the ISRs were estimated to be about 920 bp in length for large
ISR-A and about 830 bp for small ISR-B, in different sizes. Thus, T. equigenitalis was
suggested to carry at least two rrn operons in the genome.

Moreover, only minor sequence differences were demonstrated between the ISR-A and
ISR-B from the strains of NCTC11184", Kentucky 188 and EQ59, respectively. A typical
order of the intercistronic tRNAs with the 28 nucleotide spacer of 5°-16S rDNA-RNA™-
tRNA*"-23S rDNA-3"was first demonstrated in the all ISRs.

Furthermore, a similar sequence and characteristic feature of the 16S-23S rDNA ISRs from
the 10 isolates of T. equigenitalis isolated in Australia (n=2), England (n=1), France (n=1),
Norway (n=1) and Japan (n=5) were obtained as those of the three starains described above.

The present results may possibly suggest that the ISRs could be similarly useful for the
discrimination amongst the isolates of T. equigenitalis to the PFGE procedure, if the

sequencing is employed.
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U R FE R (contagious equine metritis ; CEM) X, Taylorella equigenitalis
FREEE LTRET S UV~ OMBEEAETERBRIED 1 D Th D, CEM [TEND
DEEOBHIEOPHE ML L, REICL > T, BT 58D TEEEDR
WAETESREYYE Tdh B, CEM iX 1977 T Crowhurst 12 & > T, EETHID THE

(Crowhurst, 1997) &h., ZFDFEE L 725 DiX, Haemophilus equigenitalis T 5
L. 1978 £EIZ Taylor BIZ L > THRANZFEEIB S 7z (Taylor et al., 1978), Lk
R, DTN IEOHICZDOY <D [HERE] IBINEE (Carter, 1979; Mumme and
Ahlswed, 1979; Powell et al., 1981), 7 X U W& #RE (Swerczek, 1978), #—
A FZ U7 (Hughes et al., 1978) 07 F U/ (Brewer, 1983) 72 & Dt DFE
R VEHETHRWTEORESER SN, 20%, #HRAEE THREREDOF
LD Y RLHHBHEA TR, 1990 EROEY TR > T bz (Ozgur et al.,
2001) T, 2002 #2722 > CTA ¥ U X (Anonymous, 2002a; Anonymous 2002b; Jackson
et al., 2002; Moore et al., 2003) T, FHZH CEM & ZDIEEEDRHAENTER
ENTND, ZOMIC, CEM IMERE L THBMIICBELTNDIZLIIHLNT
Y ENEICESIRIL Y ~ D L T OEE E BTERRER L 20T TN 5,

7233, H. equigenitalis . 1983 ££iZ Sugimoto 5 Z & - T Taylorella equigenitalis
~DOEEREL SN (Sugimoto et al., 1980), AR &1 (Sugimoto et al., 1983)4&
AHIZE->TW3,

BAClE, 1980 40 &< HA L — XA ALHEE A #HE OB DR CaIn T
ZORENPHER E N7~ (Sugimoto et al., 1980), T Li#., CEM IXIEHE ORI
BHELL, TOEER, BEATREEEY 7V y NOEBERHEEEZ Vb L, F
To. BEIR L ZOREE T. equigenitalis 1X, ZLDOELXDYFT7 Ly RSO M
HOU=THLRHENTWAS (Ter Laak et al., 1989),

FEOMIEFIRFNCET 2 G TR RS THBE S, FAXONIEHRD
MEFAHRIL — & & T3 (Croxton-Smith et al. , 1978; Tayloretal., 1978;
Benson et al., 1979; Femnie et al., 1979), ZMD#kIZ, CEM & ZDEEE TH D
T. equigenitalis |3, BICHBER Y7Ly FCORE, BEISEETEREShLTY
DR, P, AEROSFEDFHERICET28EI 2L Fin, FEDED
MIFFERH D WVITEDFR S A 0 VSBT3 &R Mo, ThEIC, RH




O FEMFRNER O & FRITEE RPEE AW F A © 0 TIEORELY, &K
B RO CEM DFRA LB OB LR EMICERAT I DIIIBBE L o T,

ZORIZE L TIX, 1990 £ Bleumink-Pluym (Bleumink-Pluym et al., 1990)
b OWE L YBETFEYFERREZEROSFEDZESFO N ETORE (Matsuda
et al., 1994; Miyazawa at al., 1995) T. HEY72HI[RELE &L field inversion gel
electrophoresis (FIGE) %£721%, pulsed-field gel electrophoresis (PFGE) % B\ 7= %"
/ 5 DNA L~V TOFENTH T. equigenitalis DR DFEBNCH R TH 5 AIREMENR
mIh T3,

Z T, EHIIARE T. equigenitalis D5/ - DNA LYV TD4 ) AEHF. DNA
BFTx ) BAC T F LU TENICESL B FREOEFENEITICBE D 5%
75 2L BRI LTHBIEZ B LT, AFRICBWTIZEAE, I—1 vy 0%
E. 2L T A—X 7 V7B 7= T. equigenitalis % AV THE L 7= PFGE
VRNVTDT ) DT EENOERAWEGF V2 ) FA U TORERIZONVTE
THET D,

28, CEM & ZDOREETHS T. equigenitalis iX 1977 FEIZIEE THID THE
Sh, 20%, BREREERSRVEERETHIH 57 Ly FOBRMAREOA
AR R HROEEIC L3RBT ICER LT, b T EEOHICHERFOVZ T Ly

MBICEAELELE L BB, Thikiz, 197TTEEERE LTZOHD 20 $4E
MOHREEE L Lz CEM & T. equigenitalis DF4E & IEOBE ORI TEE
DEMHITGE] DEFLERVED LD LEETE L, |

T. equigenitalis O FIE D72 ® DFEITHOWTIL, BERDEHH R MEFH T
MATESE, 77/ 5 DNA LIV TORE CREER G TEDFHFERVL D0
iz (Miserez et al., 1996; Anzai et al., 1999; LHT 5 2001), %= TEE
IXRIT, 16S IDNA 21ERI & L7z T. equigenitalis R/ T 4 < —&2 HW TS EH
WIZTNTOEBD T. equigenitalis ThDPENPESTFEDFRIZRETDHZ L
ZRII,

W DONPDV =) F AT ORENRREEMEOKMMRI LTS ETHERT
HAHZ EBTTITHEEINTVWS (Gomez-Lus et al., 1997; Rafferty et al., 1998;
Savor et al., 1998; Van Der Zee et al., 1999), #%&iZ. pulsed-field gel electrophoresis

(PFGE) . random amplified polymorphic DNA (RAPD). & L C. amplified tDNA



restriction analysis (ARDRA) 72 &k, BEMEOHKB OL F#EIZ1T 5 L TKRE
PRATHD LH|EINTVS (GomezLus et al., 1993; Wada et al., 1994;
Liebisch and Schwarz, 1996; Chetoui et al., 1997; Rafferty et al., 1998; Savor et
al., 1998; Van Der Zee et al., 1999), L2>L. T. equigenitalis {iZ-DVyTlk, PFGE
B O FIGE S D FEE HV 5/ A DNA VUL TORRBIFRINC B 2 &34
Polz, T TEPRTIE, RIT, FEFID T, LR L2 D0DOFELZHNT
B ONTMETHER %, PFGEEDZN & LBRRTT 2 = L 2R AT,

16S IDNA #IXU® & L7z Y R/ — A RNA () A1 o OEEESERITHE
M OBAIEN L FIE, BRI O F5#5 & T RESFENTIEICLERTH 254
PITERE I TS (Weisburg et al. , 1991; Bleumink—Pluym et al. , 1993; Gurtler
and Stanisich et al., 1996; Garcia—Martinez et al., 1999), % Z T, EHIIRIZ
T. equigenitalis D5 FAEMFEREREZHA LN THIEHDO 1 2L LT T
equigenitalis ® mm A NZEFH LT, £® DNA LUV TOEEDRETEITH Z
BRI T, EEVEHELBLET 5 ETIZiX, T. equigenitalis  rm A< iz
B8 L TlZ, Bleumink-Pluym (1993) & ¢ NCTC11184", N480/82, N610/88 £ 16S
DNA DHEEFIREESNLTEY, £ LT, Zhb 3 HOEFITT~THA—Th
5EENTWE, £/, T. equigenitalis ® 165-23S rDNA ISR DFEHTIZBET 284
e B ot, £Z T EE L T. equigenitalis BRD 16S tDNA K U 165-23S tDNA
ISRIZFBLT, Thbixru— 1L, £ L THEERFNZRELLZOEELZHADL
M B & HICEN B, T. equigenitalis DA FRE, 5 FHAITICILRB
CENTHIPEPEHLNCTEIZ L E L LTHREITo T,



iR OGH
1. BBR & Bl

SEIOHFFRICA W, R THBES T T. equigenitalis #f1d Table 1 IR ST
W5, 23, AEOEEEMKIT T. equigenitalis NCTC11184" #Td % (Taylor et al.,
1978), Kentucky 188 #RiZ7 A U W &HRE Y v ¥ v F—INT 1978 £0 2 A TAH
53 A ERORBIZ, §1%T CEM 23584 LB (Swerczek, 1978a: Swerczek, 1978b)
CABESNIBROO L DT BERELETT AV VW ERETONBERDO T 0 &
A 7L LTELANSRTWS LD TH S (Bryans and Hendricks, 1979), Kentucky
188 Bk 1978 42 6 A IZ University of Kentucky @ Dr. T. Swerczek 75 B4 ® Dr.
Koh Kawamata, Equine Health Laboratory, Japan Racing Association, T35S
ebDThD, £le, BARTOLBEFRTH D EQSI HRiZ, A DITX - T 1980 4
D 5 BITsyBEE L, BEICHIEBR OISR, LSRR IS L O ERTE AR
72 EDFRERMD T. equigenitalis 12473 S 7=#% (Sugimoto et al., 1980; Sugimoto
et al., 1983) DV EDT, AFETIXZ D EQSY HE AERTHOSr hF 4L L
TRWE, 2B, SEOBFRIZHA VT 11994 £~1996 FEOMICH I DB S iz
FLVBARDOSBERR) 21 #ROFTT% Table 1 IR LTz,

MM DI, 5% DFSICBRBERLEEML TEH Lica—I 0T W
— (11230 BBL, Eugonagar) %W THIIEFRHEHET, Fazxl— MEXE#E
T, 31°CT 3 HEfT- 72,

2. THm—R7ayZiEIZX 5 DNA A ¥ — hOFEE

THu—=AT7 0y 7EISEEE T T e — ARG8T 5 2 LT, HER DNA
DWW AL ER/MRICH %, 4 (intact) OWREBOEE CHRELYS ) ADNAERE
i - BT 52 LB T& 55 (Schwartz and Cantor, 1984) TH 3, £, £
W EICEF Lican=—b 2 A&HEESOMEBEMREEE L, T % Pett
IV (10 mM Tris - HCl, pH 7.5, 1 M NaCl ) ¥ 5 ml iZB L7z, Th# 4C.
10, 000 rpm T 10 SfiE O L7ctkic, EIEEE T, IREICHE O PettlV &1 X BE
LU, ZOVREEL 3 EfTRolc, £DH, ¥EE SN72EEIZ 4 ml O PettlV N
B LTz, OB & IEBA T 2 —X (Incert agarose [FMC] USA; Bikis
BE% 1% % 6 : 8 DHEIGICHW - BFL., BEEEA v —FE—LF (7
T T 100p]) FIZTIERL HELE, ShE-20CT 5 MIEBE L



#%iz, 4°CT 1 RFMBE L CTEML L, RIZ, 7oy s RicE# S h o
EATn7T R MET BT, EC lysis (6 mM Tris - HCl pH 7.5, 1 M NaCl,
100 mM EDTA, 0.2% 7 A% a—/LEEJF hY A 0.5% P20 NL3O) %
0.25 ml, lysozyme (100 mg/ml) % 2.5 ml, %= LT RNase (10 mg/ml) % 0.5 nl
BY, Eheth% 15ml OF 2 —TIZEAL, DWTA P — FE—V KLY
HLliT7Hu—2x7ay2e A, L<BEELEE STCT—REIGSE, R
WTH, Fa—T7HNOBKZR T2, ESP (0.5 M EDTA, pH 9.0, 1% N -
Lauroyl Sarcosine, 1 mg/ml @ proteinase K) & ZMx, X HIZ50CTIHMK
JEERBZETTay 7 AD DNA USOTXCOMBEROME Z ofF S8,
DT, FIREBERRIGOREIZR DT 22— O proteinase K & RIEHILIE S 72
¥HIZ proteinase K DFHZEHITH 2 phenyl methyl sulfonyl fluoride (PMSF) % &k
BE 200 g/ml & 722 B4 27 TE (10 mM Tris - HCl pH 8.3, 1 mM EDTA) &
Bre 17y lizo&% 1l mEAVT, 2FREBEIZIBITny 7 2L, K
IZ. PMSF OBREDT=DIZ TEBROATELIZ 2 BB EIC3IET 0y 7 28
L, A ET LT AIn—2A7 0y 7% TERKRP TACTHREF L
3. HIRRBERICL 557/ A DNA OHERG

4B PFGE (ED 7= D45 7 5 DNA OWELRINCRA W HIIREESE (EBEE (%)
VR R () KIR) L 2 0@BiBELSIL Table 2 IZREN TV D, BERKG
Ty R RATFa—THIC, EER2ul D7 He—XT7ayy (1/47ay
7) & 10—15 2=y M ORIRERZELRIGER (100p1) 22T 4 REHE{T-
2o 2B, RIGHERRORGRER EOFMICE L TIIBER OIRFLDHERIZIES T
BRE LT,
4. PFGEEIZ & 5%/, DNA 1Ll i D43 B4y 8

PERDT H vt — R F NVEKIKE Tiddk+ Kbp £ TO DNA Wi O BEIXFTEETH
ST, TN EDH A XD DNA TIET7T Ha—RFVOBEEERTCOLF 55
WEIRMB 2RV, RABEBThoTz, & ZAR, BHROEEL AV TREICERK
BT, FVhOEXR DNA WAL, kB FRESRICH 2R EEIH»Y |
BEOABMICLV EZDOEBROAE2EX LD 75, EXGDNAFSBEERE
P TOF MELEICET DR IRE < 23522 O THIENTIR OB BN fE 2 5 R A
B2V, EORRIFRICM>THBET D2 EBFREE 0B, ZHBAHZICER



X7z PFGE #E D JRHE Tdh 5 (Schwartz and Cantor, 1984) , PFGE {£IT 1%
field-inversion gel electrophoresis (FIGE) 7%, rotary gel electrophoresis 72 £V < D
NDEEENH 5 (Southern and Elder, 1995),

BT, FIREBERRRER DS ) A DNA OELET T O BESENCIT ATTO #
B pulsed-field gel EXVKkE) (PFGE) EE X AW TITo7e, ZOEBIXHAWREE
KINVATLAERALTNDZEERHRE LTINS, £ KERFFA FL—
FiZfERENT L5% T H 2 —R SN0 T = VNIZ 1/4 7' v 7 @ DNA 3kt & ##
ALBIOT Ha—RATCEME—NV LT, TO%, 180 V OBEBEIZREL. 0.5
XTBE (44.5 mM Tris-HCl, 44.5 mM Boric acid, 1.25 mM EDTA, pH 8.3)®
BEREMZBE % 12— 13CITRF LT, BEXKEIRML 23 B, SV F A A
% 2030 POEH T CERIKE 21T > 72, EXIKENE D F V1T ethidium bromide
(lpg/m)FTHREL, UV FT VRS NIZ—F —THRIMNEEZRIT L THEL.
MBS CTEERE 21T o 7=, HIRELET A OV XORE L, RIFICEXKE)
7z Yeast Yufafk DNA, 1 7 % —DNA B LA DNA Hindllldigest ® 3 FEIHD
DNA ¥ X=—A—OBBELIET5Z L THH L,

5. T. equigenitalis #£? PCR ¥EIZ X 5 DNA #3F L~ )L TOEE

Miserez HIZ X o T, 16S rDNA #41ZrJ& L7= T. equigenitalis D4 FAEHFERIIF
EBDT=DITHBREINT=T T A <— (Miserez et al., 1996) (Fig. 1) %V TPCR
21T\, T. equigetitalis #£2> b S i=5"/ A DNA %288 & LT T. equigenitalis
BROS FRIE%IT o7z, PCR EEPICIL, LTORSNE £, BEREAD. W)
ZMxLE%50ul & L, BB, 10 mM Tris - HCL, pH 8.3, 50 mM KCI, 2.5
mM MgCl,, 400 uM deoxyribonucleoside triphosphate, &4 1 uM DT A <— 1
U @ EXTaq DNA polymerase (E{EE (#F)) Th D, PCR KI&IE, 92°CT 2 55
DEHE, 55CT 1 HHDRE, 712°CT 2 MR % 25 Ef DR L TITV, &
IZ 72°C T 7 oM DR ABENEE T o7z, ZD PCR EH%E 1.5% T Ha—X 7 NH
T, E{ETI100 V, 0.5 X TBEEEKREZ AV, 7~V L EEKKEEE ((F)
< UV, B ERAWT, BRIKSZ21To7.

6. DNA 53F L~V TORIED 728 @ PCRIZIC AV 5 82 DNA OFFRIE

HOPLDIERENTT A n—2 70y 7 IZHE D.W. 227 vy 7 2
VRS W th, THRL 2.5 /58D 90. 5% D= ) —LEME. -20CIK—BelhE



L7z, KRIT, 10,000 rpm, 4°CT 20 0@ LEEEZITV, EEZETEE. B
B S ¥15 b7 DNA 3% TE IWiRICA L, #%I DNA & L7, DNA OREX
260 nm ORICE LV EH L7,

7." Random amplified polymorphic DNA (RAPD) #Z#F

RAPD (&% 10 mer i D4V arbitrary I& ((ERIZ) &Et&ahiz1 20774 <
—ZRANT, $8lL 454 ADNA EDEL DT 5 A = —ITHERREAN S D
PCR RJG & ohiE L7 CRAA L. B S 7% < O PCR EEHOERIKE /¥ —
NTESNTEBEM, HEOBBIETRS LT550ThD, €I TLHED
RAPD FEHTIZiX, Table 3 a:ﬁ%énm#éfa‘vrv—msl\ TTA~—1283, 7T
A <=—cj92, 754 ~+—BG2, JA<— ERICIR-1 % LT A <—ERIC IR-2
® 6 FEEEAE v 7= (Table 3), RAPD M7= ® PCR FitnZik, KGEHKE (10 mM
Tris-HCl. pH 8.3, 50 mM KCl. 2.5 mM MgCl,, 10 mM dNTPs) IZ 20 pM
D75 A4 =<—, 600 ng DFEE DNA, 1 U ® Taq DNA polymerase /1 X 72, PCR
RJ&id, PERKINELMER (U A (#F), #FHE. BZ) #:D GeneAmp PCR System
2400 ZFAWVWTATolz, ETE 1 BFEL LT, 94°CT5 O, 36°CT 5 4

DEE. 712°CT 5 HHEOMERIG%E 4 ElRE VIR LT DNA & F 208 EE
fTolz, WIT, FE2BFEL LT, 94°CT 1 HEOEH, 36°CT 1 oSS, 72CT
1 FEDBERIGE 1 A4 708 LT, EOEEL 30 EZEVIEL TITWV, &REIZ
72°CT 10 S OB EIT - 72,

8. RAPD EHDESIIKENC X 2 EHT

PCR IZ X % RAPD E#DERIKENC X 2T OHIZ, 100 V OFEEBET T,
0.5 X TBE OBEEHRZAV., 2% 7 Ha—RFANHFT, 7~ ABEBEKKEIEE
B ((BR) =V YN ZHNWT, K2 BMOBRKSZ1To, BERKEE, 7/
% ethidium bromide (1 xg/ml) THEHE, UV T U AL NI R—F —TF THEHINHR
RS LCEEL, FEREETok. |
9. Amplified rDNA restriction analysis (ARDRA)

ARDRA X, 16S rRNA BEFHEIBHO 1 %D PCR 77 A <=—%HAWVT 168
DNA % iE#%. B 2HIREEE 2 H\ " TZ D 16S iDNA HIEEY OELRIGZTT
ST IT. BRIKEEITWEDOREZ - OERZHBRTELOTH D, RIETIE.
I 57 U 168 (DNA DEEEFIET 514 2 v kL, EFlE0EREEICHIIL



5 HHIREER DOBIRPSLEL 25, ARDRA %AV T. equigenitalis ¥ 168
rDNA D9 1500 bp DR % MIET 5 & 5 ITBE SN2 75 1 <~ —%HE, Weisburg
(Weisburg et al., 1991) BTk o THEINZHDTHD (Fig. 1), PCR %I
HEEEY Z HIPREEE Alu I, Hae I, Hha I, Mbo I LT Tag I ZAWVTER
ENIBELSUSR L, UGB O 7 12 b a— VAR SN 3R> T
fTolz, HIRIE{LSH/ DNA %2, 7% RY 727 UNAT I FFALEZRBNT 05 X
TBE °C 75 V T 4— 5 BRI ESRIXE L 7=,
10. 16S rDNA KT 165-23S 1DNA ISR HlED 7= DT 5 A < —

EIEL2RIZIED 16S 1DNA KR 165-23S rDNA ISR #HET 27 HIHV LR
72PCR 77 A = — KR DEEEF % Fig. 1R LT,

11. 16S rDNA K U* 165-23S rDNA ISR #lE D72 % D PCR K

PCR R#RIZ#Z DNA 0.3 1 g. 0.1 mM dNTP mixture, PCR #2%&i% (10 mM
Tris-HCl, pH 8.3, 50 mM KCI, 1.5 mM MgCl), 75 A < —% 20 pmol, EXTag
DNA polymerase 0.5 U (Fifi#E (B)) ROWED.W. Mz Te&dkE 25 ul &L L
720 PCR {Z, 94°C T 5 2 MIDRTAEMELIR 21T o 72812, 855! DNA OBENES 94°C
T24M, 774 ~—2E%55CTL oM, IS4 ~v—MRREE 712°CT 2 45/
NHRD3IAT v TE 30 TA 7 NVEYVEL, BBRICHFUBRKRGE 712°CT 10 4
1T > 7=,

12. PCR RIS & B IZIEFLEIZHES 16S rDNA K TF 165-23S rDNA ISR #4iE DNA
W OmEER & B AJ0 DNA B 5 o ’

PCR RKIGH TR EORISED > bENEN2 pl1Z 100V OEBETTO.5 X
TBE BEiEZ FAVT 1.5 %7 W u—X4 )L (agarose LO3; i (BR)) # T, I
=47 U VESKBER () <V YA 2BV TEKIKEI%1T 572, 165 DNA
DI=dDT T A <w—% iz PCR EHOBEXIKEIDOEE, 16S DNA ([THY T 53
v RUSDOFEER 2N RRRB S o7, EZTERNETHIAV RET NV
NHOEIY H L7712, QIA quick PCR Purification Kit (QIAGEN) THEIEEY %
M L7, 165-23S 1DNA ISR D= D 7T A =—% iz PCR EH DO EIIKE)
TIE 2 &R0 DNA WA BV hotkz AV Ba bREBIEDT, AVEEY o
PCR KIGEY &A%, IXBAREKRE LT1 X TAEZAVWCERWKBI L., €D
#%. EBr T L, UV F TV AA NI 2 —%—TFTHH® DNA DY K RER



LADITEE LT DNA NV FBRBA LZ2WREEE Y H LU, GENECLEAN I
KIT (BIO 101,Inc LA Jolla, CA, USA) #HWIHEA#To1,
13. PCREWERI X —DF A — g

T A ' — a v Kitatd pGEM-T and pGEM-T Easy Vector Systems ("2 2 4 (¥F) .
HR, BA) #HAWTiT o7z, pGEM-T Vector (50 ng) . £ > ¥ — k DNA (150 ng) .
T4 DNA U H—€ B U), T4 5~ a &K (30 mM Tris-HCl pH 7.8, 1.0
mM MgCl,, 10 mM DTT, 1 mM ATP) RU'I Y Q&HMXT10 ple L, 12CT
16 Bl V¥ a_—b L, T =V a URIGEITo %I, TV Q& 290 o
1mz=z /) —VIEE LRER, LB %E TEWIR 10ul B LTz,
14, P VRTFx—RA— gy

Escherichia coli IM109 2> 7 2 MHRZKPCRMEEIE, ThiZF 14 57—V
a VRIGHEDRI Z—E%, KFET 20 A rFa~—hk L, 42°CT 50
WA v F=2—bLk, BBIOKPFT2H0MA vrFa—rL, £h% 950 ul
® SOC kA (Bacto tryptone 20 g/L, Bacto yeast extract 5 g/L, NaCl 0.5 g/L.
20 mM glucose. 10 mM MgCl,, 10 mM MgSO,) &iR& L 37°CT 30 L fikE
¥EFE Ui, D%, X-gal [5-bromo-4-chloro-3-indolyl- 8 ~D-galactopyranoside (&
HEPEEE 40 pl/ml) 1& IPTG [isopropyl-1-thio- 8 -D-galactoside (FAEHRE 0.1
mM) 1Z2LT7 ey (BRKEBE 50 pl/ml) 2&% LB BXEHMH (T—-
RUA I T —BIREEH, X-gal HH#) (2 F T, 400 pl, 200 p1 (240, 100
pl (2H) %L, 37°CT 16 BRRIIREEE LT, '
15. #H#AZ ADER

Th—« RUA b T—BREHOBAV an = —E2RE LIBEOLETOOE,
v RAH—FL—} ([T UBKEBE 50 ul/mlj2&T LBEXEM (LA E
FieH) O v — LV OEICEYRRORE L EZSEEEZRAL D] OFFOXE
iCflh., ZOBEERLEEEZSTETVYEV Y Y (BKEE 50 pl/m) 28T
LB fEfkEeH (LA YRIESEH) 3 mlic AN, 37°CT 16 Befil, HERRXCRENE
B Tolr Bz 7T A RORBIZ. 7Ah ) I =7 Ly FEEZRVWTTo 1
BB, 1.5 mM vy KA T F 2—F 10§ O LA kg2 1.5 ml §2A
Fu. 15,000 rpm T 4CT 1 HHOELEEEIT o7, WICEFEEFET, 100 p1 0
3k#& L7 Solution I (50 mM glucose, 25 mM Tris-HCl pH 8.0, 10 mM EDTA




pH 8.0), ZMA L<IEBA L. 20011 ? Solution I (0.2 N NaOH, 1% SDS) %
Mz, 2, 3EEREIER L, & 51215021 DK ET5 SMOMKE LI-%. 15, 000 rpm
T4C, 5 RIDOBELBREEIT T, TO%, EHEEZHE LV L5ml =y R
Fa—TZH L, RNase A (10 mg/ml) % 2u1/0%, 37°CT 30 DA v FaX—
Pl AVFa_X— b ENEbDE T =/ — I, =% ) —)VIERR URELE,
201 @ TESBEIRICERE LTz, R, 1.5% 7 H o —R XV CEKIKEIZ{TV., B
OB Z T T AI FEFER LT, RB Taq R Y A F—EEH 7= PCR OEHD
TA 7 0 —=V 70 fidelity 2Z B L T 1 REHZDE DL LB 3BED I n— %
=T RE LT,
16. YA I NV =02y BRKEHK EERFIRE

Texas Red TEi Sz —7 =¥ H Mi13 Forward 7° 7 A ~— & FEED
M13 Reverse 7'J A +—RK U} Thermo sequenase pre-mixed cycle sequencing kit % /i
VW, ¥, 94CT 5 HEORIAEMAE T o7, RWT, BEMD 94°CT 0.5
i, T =0 U RIS R OMEERIGS 60°CT0.5 DM bR5 2 AT v 7% 25
VA INEVR L, RIGERWE =Y /) — VLR, RUOEICEEL, 241 O
Loading dye (Z¥&fE LTz, RIS VAR T M urea, 4.5% Long Ranger, 1.2
X TBE DFAVEEK 50 ml ZBiR#E%, 10% APS GEFERY > E=7A) 250 pl &
TEMED (N, N, N’, N’~tetramethylethylenediamine) 25 u 1 ZMXIFHE, HOMNITE
KIKERICEA L, AKFHK 60 4BBEL T, 77 UIALT I RZEESEI VLS
Wiz, ZD#%, HITACHI SQ-5500EL & (* SQ-5500L DNA HEj  —27 = ¥—%
B, 1 BEEOFEKEIE, YA oA —I v T HDOF TN 21T O,
FNENT 7 T4 L, 20 BERIERIKE 1T o 7z, WEEFIOWREITIX, SQ-5500EL
KT SQ-5500L HENTY 7 b U =7 ver. 1. 02 2 AV,
17. r—27 = RF— 5 OfFHT

U T AT — B DFEHTIZIX, GENETYX-MAC Ver 9. 0 (Software Development
Co., Ltd. Tokyo) %BVTHTo7z, DWW T, T. equigenitalis B 165 rDNA DIF
HEEFIcE-S< T. equigenitalis Bk & O ITRBRFER] & ORI DIERLEIT 272,
unweighted pair group method with the arithmetic means (UPGMA) HBI3REEMHERIE
THY, BLEGORFOEEZHET 52 LhbirE Y, B hickitz A
WCKROEFIZ T A X —%4EY) , 2 TOEFIIAICEY R Eh 5 E T OFEI R

-10_



o, BREBECEORFEMOBOMENRHEE NI FIETHD,

F9°. SRIOBIE CTESIRE SN T. equigenitalis 20 BRDIZIFLRIZHED 163
DNA DOE%% DDBJ 1 CLUSTAL W (Thompson et al., 1994) 1.7 program % A\>
TT T4 A2 b LT, REMILT GENETYX-MAC program (ver.9.0)(Soft-ware
Development Co., Ltd, Tokyo. Japan)¥ ® UPGMA % VNV TYERR L 7=,

- 11-



RER
1. BARRUHESFD T. equigenitalis Bk X VRIS =4/ L DNA O Apa I
KO Not I{H{LEDPRGEIEIZ X BV 24V

HARIIZBIT A, CEM OERETH S T. equigenitalis DV =/ ZA 7
THHRTIE, THWETOERFERS TFEDFESBFO Miyazava bOFHE T, 1980
£~1993 EFXTOBOUvDEHEL — AVt E THERY 7 Ly RO CEM
DYPHABES L2 T. equigenitalis 43BERE 104 Bk 4"/ A DNA 1, Apa I, Not
I RO'CFGE IBEE RAWEBN DG, T RTCE—DV =) ZA47 “ Genotype ] " IT
BT2ZEBHALMNLR>TWS (Miyazawa et al., 1995), %I CEHITSEY
BT, 1994 £—1996 E DRI, Fi T8 S Nz B ADSBER 21 BHITOW TR
AR AVTHRIT Lis, BT L7- 21 Bk 5 BROBRIZ OV T, Fig 2R E
T %, Fig. 2A & 1B B LMNRERIT Apa 1 TH{LL72HA (Fig. 26D L—
4—8) b, Not I C¥#H{LL7=&%&E (Fig2BDOL—r4—8) b, EhEhl—
1 @D 1980 FFIZHBES 7= H AR DSBERR EQS9 & &< W—®D PFGE D 7 7 A )V
ERTZEBRHALNTHD, LHAL—FINHOPFGE a7 7 A b A

Y ZRDONCTC11184" 8k (L—2) BT A U U D Kentuckyl188 £ (L—23))
DHOLIZRIR > Tz, BRITET 203 21 P DR Y D 16 I DN THEL
FRROBERBE DT,

L EDEEID 1994 £ D 1996 EDOFICHBES 7= T. equigetitalis ® BARR
BT AR, RO Mivazawa O (Miyazawa et al., 1995) 7»5H, 1980 4
~1996 FEORICAATHEER YV 7y F2rboB s EBR KD T.
equigenitalis M%) ADNADTY = ) Z A TIER—DTP =/ ZA 7 Genotype J ”
BT 5 LHrE 3,

AR BNTIERIZ, X — A FXFVRX, T4 VTR, VT =2— 77
VA, AT x—F v, AL A, FLTEA—RA T U T CHEES - CEM ORERE
T. equigenitalis # 60 #k &, SRR E LCA XU RDOEHERK NCTC111847 8%, T A
UhEEDOT T b ¥ A T8 Kentucky 188 #%, AZRD T 1 M & A THED 1 -2 EQ59
BeE VT Apa I & Not I RUNPFGEEZBEL TS/ ADNA LSV TOV =/ ¥
A T EToT,

~)FE—D T. equigenitalis ¥k 2HkE A F U ADNCICILI8A R, T A Y W ER

.12-



E D Kentuckyl188 £k, = L C, B &R D EQSI Bk b ZF N FhiRl S iz / A DNA
% Apa I & Not I TENENMIL LB D PFGE 717 7 4 AH Fig. 3ITREINT
W3, Apa I #HWEETIL, ~AF—0D 2 DDLBERES., # 20 kb 535 450 kb
DEDORE ETH 7 LFFTICE LEEROWHRICERTSh, 22o0T =) ¥4 F1Th
TONDZEPRLMNIZRoT7 (Fig. 3A), Fiz, Not I ZHWEHEETIE. Zh

B 2HEDYS ) A DNA Z#9 15 Kb 55 550 Kb DRIDKRE S D5 ) MEMTITE LTl
RIZEIET &, Apa I OBRELRFRICING 2 00RBERE 200V ) ZA 7T
WD Z L BRENTHD, (Fig. 3B), Fig. 31X, ~ILF—HD Bel266-5923
BE (Fig. 3A, BOL—26) LA XY R¥ED N217-79 # (Fig. 3A. BDL— 5)
D Apal & Not I THIELBEDOT 7 7 A NBEFE—T, ZThHEBELI /) ZA
TICBTHIEEZRLTWA,

Fig. 4A1TIX, 1 ¥V XD T. equigenitalis S7BERE 5 kL, W E LTHWE
NCTC11184"#E, Kentucky 188 #k% L T EQ59 ¥ b EhENFHB S =5/ A DNA
ZApa I & Not I CENEFNWHEILLEEDPFGE a7 7 A NIPRENTVWD, &
LT, Apa I 2o A XY RODEERSHZE 20DV = ) FATRFITHZ L%
RLTWS (Fig. 44), ZhH 2200V = ) ¥ A TITET HoBERRIX, 1 DI, Eng
1. Eng2. Eng3., ZLTN217-79 (FigdA DL —r4—7) THY, $H 12,
N480-182 (Fig. 4A M L—>/8) Tih B, Fig. 4B D Not I Tix, Thbd 5 HKDYS
J LA DNA %, #9515 kb A5 550 kb DK & XD 5/ LENTITHE LB Iic il L,
Apa I DEALARRIZZNG 5 OORBERE 2 0DV = ) FA TITHAITHZ L %
RLTWD, RWT, Fig. 5 ITRENTWVARRIZ, Zhvbd 5 HEUADAFI XD
ﬁ%ﬁ9ﬁsww4wm)mowf%ﬁﬁmﬁﬁ%ﬁotﬁ‘:n6m7o@9:'
) BAFICHBAENDZ EBRBELNE ot Fig. 51X$E 7/~ Eng6 & Eng 9 #£ (Fisg.
5A. BOL—>3tL—16) MApal & Not 112X B1E{L# D PFGE 77 74V
7% Kentucky 188 @ Apa I & Not I IZ L BE(LEDN TR 77 A NVER—THDHT L
ZRL T35 (Fig. 5).

Fig. 6 ITRENTWVAHEIZApa I & Not 112207 4 5 RERD S/ - DNA
200DV x ) A TIBFILI,

A e DEERIL. POy =D THER=—BD 1 TEH 8 BT
BHAHNR, b0 Apa I KB Not I iH{k# D PFGE fATIC X D ERITTN TN &L

-13.



FA—D7RT77ANERTEVNI LD ThoTz, (Fig. 7, Fhd 8#HDS5H 5
BRIZDWT Fig. TR L7z (Fig. TA, BDO L —24~8), £7-. Zh b 8 # D PFGE
717 7 A Vi NCTC11184T & Ut Kentucky 188 D1 7 7 A L LIXBA b T Bz -
TV, BAERBROZN & IZBREL L T,

7T U ADGTRER 10 BRIZBA LTI, Apa 11X, Thdx 250V =) 47T
S3iTBZ B TE (Fig.8)e TDHI LD 12DV = ) Z A 7k Fr-4, Fr-6, Fr-9
& Fr-10 (Fig. BADL—27,9,12,13) THYV,. b9 12DV = ) Z A L Fr-1,
Fr-2, Fr-3, Fr-5, Fr-6, Fr-7 & Fr-8 (Fig. A DV —>4—6, L' —2 8, L —
> 10, 11) THhotz, Fig. BADLBALIRERIZ, D220V = ) FATDH D
D12, T7bbB, Fr-4, Fr-6, Fr-9 & LT Fr-10 X, Kentucky 188 £ [F U Apa I
DPFGE 77 7 A WakR LT, Fig. 8B, Apa I DFELAEEIZ, Not I HZh
BT T UADGEER 10BE 200V 2 ) A4 SIZHITBIEERLTVS,

FHEOF RN, AT =—F 0 5 HEOSHEERD, Apa I RUNot T 1L
®D PFGE 7’1 7 7 A VX, Fig. 9ITRENTWAEEIIZ, 32DV =/ A FITHT
BRAZEBHALNTHD (Fig. 9), -

FIZ, A ADHEERR 12X 3 2DV = ) F AL TPLERENTNDZ EAH
Enbiof (Fig.10), BB DR AL ADSBEHK 12 %D 55 8 BA
Streptomycin (STM) BEZME TR O 4 BEBIEHMETH o728, Thb 320D TV )/
ZATDBORO SIM KT 2k, BZEICH LT EN TN E—DORBRB TR
L7, '

Fig. IAITRENTWAHEIZ, Apa I XA —X b U T OLEEK THRE 3 DDR
BT )BT LT, ENH30DT ) XA T, Aus 1 (Fig. 11AD
L—24), Aus2 L Aus 3 (RILL b—25 L 6) BLU Aus 4, Aus 5, Aus 6,
Aus 7 (RICS b=, 7, 8, 9, 10) THo7e, Not I b Apa I DHE L FRICT
NoA—A N UTOHBER TH%E 32DV /) ZATITHBI Lz, (Fig. 11B),
T, Fig. 111%, A=A F V7D 320V =) ZALTDH5% 1D (Aus 4, 5,
6. 7) L Kentucky 18 DV ) FA T LE—THBZ EZRL TS,

“hb Fig. 2 B Fig. 11 IREN TS CFGE % A= T. equigenitalis
DY x )BT DRERE Fig. 1212F LT, BiZ, SEOLFETELNL
T. equigenitalis DV =/ FA VT ORKERICINE '@%W?ﬁif“ﬁifgéﬁ’bf

-14.



V=) FAC L TORFEREML D LHAD T, equigenitalis £k 200 #RLL_ER
PFGEEIL L o THEH 26DV ) ¥ A SRV T EL FENDZLERBN, Fhb
IZDOWT Fig. 13Tk L7,

L EDRRIT, ABFFRICIBVTIX, £9°, Apa I & Not I % LT CFGE iEXAWT
HAROHR CHBES N T. equigenitalis RO BT AT 21T - 7=,
2. T. equigenitalis BR4ERAT T A ~—% A= PCR IZ X 3 AERRCHRTH
BEXN7=T. equigenitalis 4yBERRD L FRIE

RIT T. equigenitalis O 16S rRNA BIRTFZ BT 2 L OICHE I - R
774 <— (Miserez et al., 1996) #FV=PCRIZL > T, SEIDEFTZITo 72
T. equigenitalis BRSO FAEHZERNTETT. equigenitalis IZHTENDZDONE
I DPDOFEREIToTz, TORER, T_TOBT, T. equigenitalis 124 EAH
410 HExFD DNA Wil 2S8R & dv, BFRICA VT TR FEYFENIC, T.
equigenital Thd = L BRE SN, Fig 14 CHERB05 5, T oM
BAWa 8D PR 7T 7 A ER LI,

3. CFGE 5 & RAPD ¥R UF ARDRA 512 X B T. equigenitalis BRI D4y F5%5H
BED B

& T, 4ERAVz PFGE EEDHIIZ b, SER RAPD #d % VM id ARDRA 572 & 435 AR
BDS /5 DN VRLVTORBOGFEBEINCED THD L#MEINLTND

(Gomez—Lus et al., 1997; Rafferty et al., 1998; Savor et al., 1998; Van Der
Zee et al., 1999), T Z T, TN HDFEL CFGE HEDOLEL L DFRERN, T.
equigenitalis D X ¥ EWHRREIBIRZ B LTV A PEBHELNTH72DIZ, LLTO
AT 24T o7,

BB, Ihb 8 HIXNERDIE~ D Apa I & Not I % LT CFGE % V7= BT C,
BEWIZENENERDI Y =) FATIBTHZEBREICHLNE 2o TWVBHEK
DHFENE, FERICBATZLOT, T bid, Fig. 121TRL7ZEY THDH, Fig. 15
IRENTWA LI, THOOETHBESN/=Z2 b T. equigenitalis # 8 BED
47 5 DNA @ Apa 1 ®RUtNot I ZRVV/=HIRIE{LR D PRGE 712 7 7 A VL, 35l
AR 8 DOBRRDZ T T 7 ANNEEDZEERLTNS (Fig. 15),

WIZ 6 BEDRRDTTA~v—%ANT, Zhhb T equigenitalis 8 #ha>
LENFNFRE NS/ L DNA BRI L LT, RAPD BEE1TV, TORT T —
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A HNVERIKBNE CHENT L7, Fig. 1612, ThbDHbOSEENT A v—%
AW RERIZOWTR LTz, Fig. 16 O A~C BB S 27228, RAPD IEIZ X - T,
INB8HRIZ 6 OND T oDV ) A4 TICHINFTETH D, BB, T —FITRE
ROBHOD 3RO T T A ~—% Uz RAPD I THELNERIZ Fig. 16A—CIZ
RENTOAHEBAEL U IENHDTHoT,

Fig. 17 IZiX, ARDRA IEZ AWM RBRShTWS, T72bb, 8 B D
FHRIE NS ) LA DNA BRI LT, fD1 & D1 (Weisburg et al., 1991;) %7
S <—& UTHWEPREIZL - T, T. equigenitalis #E® rDNA D3 1, 500 bp
DEEIR % HIE L, DV, HIFREE%E Alu T, Hae M. Hha I.MboI LT TagI (Table
2) ZRWIEBIERIGED#, 7% RY 727 YT I FPNVERKBI 21T o7, €D/
B POBEZTAVERESIRD SHKHATEAEThAEKE—OERKBI 0 7 71 )V
MBS, Fig. 17121k, oD H HAlu I (Fig. 17A) & Mbo I (Fig. 17B)
DERBPRIN TN D,

PLEDOFEERIE. b 8BRIXPRGE 5 Tid Apa I & Not I ZBWHAIT, 82
D= ) B A TIEBIFRETH B 25, RAPD HEIX, PFGE #: X ¥ b BERAIRER
{&<. ARDRA ¥ETIL, Zh b 8 KON TERNILERLTND, AL, &
NG 3505 A DNA LAV TORMMBIOFIEDOHR T, Apa T & Not T XU
PFGE iE& AW HENR S o & b3 <z T. equigenitalis OREMHBIELZH T 5
FETHB L ERLTVS, |
4. T. equigenitalis ® 16S rRNA EEFD PCRICLBHIEL 7/ u—=V T ¥—
rxovy ;

T. equigenitalis M4/ . DNA 2§51 L LT, 16S rDNA IEH DTFA~<—
£D1 & rTel % FiV 7= PCR ¢, 39 1, 500 H5 255D 1 -2 DNA Wi i 43 & 7 NCTC11184",
Kentucky188 B UM EQ59 DWFh iz T bilffgShiz (Fig 18),

BZ, TA 7 n—=LFlr—2 o FORER, # 1, 500 HES ORI TELS]
B Sh7E UCHRIT SR, BIgRicuvc 38k (f ¥ Y ABRNCTC111847, T A
Y 8% Kentucky188, HAHE EQ59) MRICHEFINZERIIZ T2 » T, AIHHEIE
B DR 2 LAF FRDY g (up) 369 & 494 ThHZ LBHE BN L R o7 (Fig
19), ¥7e. = OFIRT rrn AR U ICHHE LIEFIFRR N < 02880 DI,

S BRSO np 240—243 I HAE S U S B3 12 & D SIS BEEF AAGG
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A3, np 391 =3B UTH AT~ A L2 XY BT S AL 5 EES GAA AR Shie, b
L7z T. equigenitalis D 3 #HDIFITLRITHES 165 rDNA DOEEEIIRE Ehiz
FERIT, ThD 3RO TORY 1500 HEX TOEEESIOERIL2 yFITHDH T
LERLIE, £Z T, ZTORITEBD b 3BRETOD 16S rDNA DELFIDEVEIF
2% T. equigenitalis @ 16S rDNA O—EKHIRFFMTH D OPENERLMTT
B, i, BER, =X 507, 7720 3 yETHEEINE T.
equigenitalis ¥k 17 Br& %4 & U CRIERIC PCR IEHR 7 v —= 7 L —or x
VT EToT, XDEFIRERICTNTT T4 AV FENTRER%E Fig. 20 IT7
L7z, Fig. 201, Zh b 1T HROIZITLRITHE S 16S rDNA BEES|OZEREIT6 »
FICHDILERLTND, ZORIZAE T. equigenitalis20 #KTD 16S rDNA
ERERVEFIOBLHEL HEE LT 2 BRMDTHLNR L 2o T,
5. T. equigenitalis ¢ 16S rDNA IZITLEICIEABEIEH 2 EIC LI ELLRHR
R OVERR

UPGMA 1% FIVVT T. equigenitalis, KU Taylorella BEE 2 FBHDETH S
T. asinigenitalis Z %A% B —Proteobacteria IZJB 3 B ITiRFED 16S rDNA DEFF
MEEIERENT-ELRIEB % Fig. 21 TR L7, Fig. 21 ZHLNMC, T
equigenitalis IX T. asinigenitalis *R U7 T AF—%2HRL., TN bITEHKbBIE
BRMEBIIANAF— L FAY THRBREDN M bR S L7z Pelistega
europaea (Vandamme et al., 1998) KR FA T catfon—topped tamarin Mg
BT ESBE S L7~ Pelistega europaea (Vandamme et al., 1998) Brackiell
oedipodis (Willems et al., 2002) THDH I LZRLTND,
6. T. equigenitalis ¢ 165—23S rDNA ISR @ PCR IZ L BHMEL 7 n—= O,

Dl =gV

165-23S rDNA ISR @ PCR {238V Tl PCR RSB DT H v — A S NV ERIKEi
CT. equigenitalis NCTC11184", Kentucky188 % LT EQ59 ™ 3 #i& 49 1200 (/1)
& 1300 (k) HEERHIMY TS 200 INA WA PRI &hiz, ZOHEELTAZ 1
—= 2 DRI B DR E 21T o 1z, & LT 1300 bp OHEERTH % ISR-A,
9 1200 bp DWTH % ISR-B & L7=, B I D 3 B 165-235 rDNA DEZI%
TNFT 5 A AL b LIZfERY Fig 22 IR LTz, Fig 22 TiX, 6 20 ISR OHIE
EYOEERFIO 5 RN EEERSES 2 Fig. 20 OF— 163 rDNA (OELF
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Moy LEBETDHOTHIBR L=, Fig. 22 2> b IT 16S rDNA @ 37 FREBITE
I AICFEL, oRNA LD Y R Y — AFEBENL T B Shine-Dalgarno ERFIIZHEHH
#)72 CCUCCU BRFIA M & vlz, sz, Fig. 22 @ ISR DX 7 VA F FRY Y
3 v 67 2 DEPEETIE (CCTCCT BRFID TFHLIZ H D TTAAGAG BRFID 5° KIFAS np
67) A 1. equigenitalis M ISRD 5’ R THD L FHREND, —FH, ISRD I
FIREALZHEE T 272012, WL OhORIE D 23S rDNA D 5 RIGDEFI% Fig.
23w NTFTTFA AV M LTz, Fig 23 IRENTVWBESIA S, Fig. 22 O NISR
—A @D np 990 23 T. equigenitalis ¢ 23S rRNA AR FDFEE/R 5’ K TH D L
EEND, UEDERRERNS, ISR-A DR XX, #5920 HEX T, ISR-BORS
3K 830 HEX TH D LHE I,

FiZ, b ISR-A KU ISR-BiZid, Wt h 29 HEst 28 A T tRNA™ BT
& tRNAM BT, ZDIERICEA TN B Z LB HD THL M & 2oz (Fig. 22),
ZHIIFERN O DEL DT T ABRMEEO ISR FTREIN TV S tRNA DIET?
E—FHLTWr, ZZTELNE RNA™ & RNAM OFRI &5 2 k&% Fie.
24 IR LT,

RIZ, =ARNFYT . AVTFUR, TF3VAR I VT =—, AL AEZLTH
A CTHBEE 72 T. equigenitalis Bk 10 R ISR IZ-2W\ T [AERIC PCR B, 7
O—=, I T T EITV. EOEFIRERZIToT. ELT, Bk~
NFT A AL b UTfE®R% Fig. 25107/ LT, 25 10D T. equigenitalis
IZOWTHED ISR DF, £&, LT, ISRAD 220 tRNABEBFIZONT
OFERIT iR U7z NCTC11184", Kentucky188 & LT EQ59 @ 3 HkDZh b L RIERT
bole, B R L 3HEEI 2D T. equigenitalis BF 13 £ ISR BLFNZD
WTE DIFELIME & /2T, ISR-A Ti, 98.5—99.7%% LT ISR-B Tid, 98.9—
99. 9% T o7, = DFE7R ISR DEFNZEET HFERIL, T. equigenitalis ? ISR-A
RO} ISR-B DIEEEFIESRHS T. equigenitalis BRI DBANCED THD Z L &2/R
LT3,
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Z8

25 & @ Bleumink-Pluym &5 HITeic, I —n v %, 245 VX CHlES
7z 1. equigenitalis ¥k 20 ¥k & 2hd & L7z 328D 4 ) A DNA %, Hi[REEE % Apa
I & FIGE HEZAWTEITL, ThbHM 5 2O N—Fizoiibhbd 85 L

(Bleumink-Pluym et al., 1990), S EDEFE DR T, kD DHTOILER
T&H 5 Van Der Zeijst b, HIETHWONIZ 32D T. equigetitalis £k
DD BELMRE L FIGE DT N—FIZ/T 5 & Liz, N217/79 Bk & N480-82 B4y
B %521} NCTC11184" #% % & 0 THEMT DBRER LT,

EDER, BOBR—DIN—TICETH L LI b 3ERik, HIMBEESE Apa 1
& Not T % LT PFGE 52 W2 AT Tt &< 872 % PFGE NF— &R LTz, B
LOREROERIL, T O SHRITENENRR DV = ) FA T IET DL L%
ALMNTRLTWS, ZOZ i, #BHOHETHVLNIE FIGE IZ X AT LY
by SEIOKHFFE THZ PFCE T OF N L VM CERRE LTV =) Z47
WCIXERRT -2 5B LR TEDZLERITBRLTNS,

ARIZBNTIX BTN b0BEE N7 T. equigenitalis D7 T 2 Ak 3 #E,
AU =—F UER AR, A AR S BRBRONAARER 3RO Y/ A DNA DFEFFEFTV. T
RO <DL HBEENTREN S DS A DNA L)V TOREYT & [EARIC PRGE 1553
B> O aBESNTEHREIOMBITICO BN TH S Z bR, EEDORMDIRY
TiX, YOS T. equigenitalis O F—ur v D CFGE JEIT X 547
FIXFIDTTH 5, '

Taylor B2 X » T, T. equigenitalis {¥ lincomycin. clindamycin .
sulphamethoxazole & L C trimethoprim IZ¥ LT, HABREMETH 5 Z &R
&= (Taylor et al., 1977), —F., #EET. equigenitalis I& SMIZX LT
BT Ch B & ST T, $70. #AS X NCICI1184" & Kentucky 188 & [k
V2 B A 10 #E03 SMIT VW 2R 2 & 2848 LTV 5 (Sugimoto et al., 1983),
Fiz, #RcHBESN T. equigenitalis BROZIE, SMIZH LT, THETH S
& &N T&7 (Bleumink-Pluym et al., 1990), SEDHFET, A1 A THEESH
7= 12 D T. equigenitalis #E® 5 B 8 B STMRZ MR B DS/ 2 DNA &
TN LTz, TORE. 2hd 20320V ) 4 70DROBOIL SMITHT
B, BRI LC TR e, B ORBBE AR L SA DL 2T,
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HADLIX 1980 £0 5 BT, BATHD TILHEETO CEM ORELHE L
(Sugimoto et al., 1980) NI o DEBENLLOBEXNT T. equigenitalis
BDOIHD 1 20 EBY Thd, EEOFBTHIUMREEDOZINETOHRE

(Miyazawa et al., 1995; Matsuda et al., 1997; Matsuda et al., 1998; Matsuda
et al., 1999; Matsuda et al., 2000) Cik, 1980 ££—1993 &£ COMIZ, D
IEE A ERIMEED B BT Th 555, BEROEA RHBOBRER Y Z 7Ly b
boyBEE L7z EQS9 A E L EMREL LD BERDS, HIMREER Apa 1 & Not I ZAHW
T HIIREERIEILE D CFGE B2 AWTx ) FA T Ta 7y ML T, 1
DDIBF LIV =) AT “Genotype J” IZBTHAZENHALNER-oTWNSE, B
2. SEIEE O LTz 1994 4£—1996 £ A A DLSEER 21 HRIZOWTH R

“Genotype J” BBHEN/, Dz ik, Zh b BERTHBESNLZR 130 BRI,
1 DO3%LE LEBERICHEL TNEZ L ZRMITRBLTNDS, SEOBET
Kentucky 188 ¥ ) #A FRA VISV K, 7522 LT, #—AFFUTT
OHRRR &SN, ThETOHE (Matsuda et al., 1998; Matsuda et al., 1999;
Matsuda et al., 2000) &4 EIDEHOFEREEDLES L. Kentucky 188 Y=/
ZAFIZBTH T. equigetitalis HIFHRATIE, A S yHP T2 HBHSH
Trr b B, ZOBRIT, Thd 28 HRiE, 1 DO U7BREFRICEE LT
DI EEEITRLTNS,

FFRICBNTIE, I—a R T »BROA—A M7V T7EZLTHETHEES
7= 1. equigetitalis 4YBERER 80 BRD 4/ 1 DNA % HlREESR Apa T 2T Not I TH
{644 PRGE BHTIC X o TELNIZ TR 7 7 AN E, ZHODWRIZ 1T DV =) F A
FICHANEIND T LRALNE RoTz, RFFEEICISWTIBES, T4 VT e
TAYHERENPLODT. equigenitalis BEITHER T DDRRDV =/ 2 AT
BlEh5 - E2HELTVWS, (Matsudae et al., 1998) ZhbEa&bEd L, H
AETIC., BAZESHHRASECTOBESN T. equigenitalis 200 ZREAED D
26 V=) FATBREIhIZZ L ER2D,

P FofERE, [ CBM 0REBE THD T. equigenitalis DA~T B I—=T A7
Sx ) ALT JORRICBITAFEERRITRBRLTNS, Fiz, SEIOHFF T,
T. equigenitalis OZREFRAIDIZDITHVI Apa I X Not I iz & - THIRTHIE
Xh2WA ) ADNA & b OBRIT— R FEE L2 o7,
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RWT, SEIDT. equigenitalis M5/ A DNA L~V TORENT T, BRREIERBID
FEE LTEOFEOHIERELE VONEHLNTT S 0D BB 21T
olz, EOFEFE. CFGE #5, RAPD ¥, ARDRA 5% AWM Tk, #%#E 2 DOFIE
XYY PFGE HEOBEBMMENB W E BB HMnE o7, Akopyanz b ik
Helicobacter pylori M FNZEIVIMSL LT 60 DLHERDE 213751 v —1281 &
AWkEHE, #4a2=—277 RAPD 74 H—TV Vb E2ELDZ LEZRE

(Akopyanz et al., 1992; Gomez et al., 1993; Wada et al., 1994; Liebisch and
Schwarz, 1996; Chetoui et al., 1997; 01d et al., 1999) LTV, F7=., fi
DN DPDHFEITN—T 1%, FEIEENHNWZT7 A <—FRIC IR-1, 771~
—ERIC IR-2 AMRIRHIE M OO BEE OEBEICERTHLI I L2REL TS

(Gomez~Lus et al., 1997; Rafferty et al., 1998; Savor et al., 1998; Van Der
Zee et al., 1999), L L., ZhbnHLELITERY ., ZThb® primer X T.
equigenitalis OHEIEINCITER CIEANVI LRSEBE LM E R o7,

AEAV=WL D5 primer 12 X % RAPD 5Tk, CFGE T 8 DIZiA ahiz 8
BB LT, 67 DIZHRBIHRS Z L RALMTR>72DT RAPD HITHL R
primer Z VLT, T. equigenitalis MIFA, CFGE HEITRVNTE DRRRMHIDOF
EELTEIEYDTHLZ LITALNTH D,

LA>L., ARDRA ¥ TIE T. equigenitalis 8%0)%@%‘&%”@1&5{5@#0 2o ZHU
X T. equigenitalis O 165 rDNA L~V EERF|OMRICH T 2RFEOR S
ERB LTS 00 LIV,

ABEIOER, TAIH, AXFVA, F—A+FVT, LT, 77 RATHHEES
M7= T. equigenitalis Bk 20 BETO, (FIFLRICIED 165 rDNA DRIE SN 7zELF
DERITDOTM» 8 yrFiThok, Biz, HEL T, LOHREIN—T Db
DDBJ/EMBL/GenBank (C B4k X T\ % 3 4 (X68645, AF297712, AF297713) ZMx
7= 23 Bl 165 rDNA IFERFNIZB VT HE DOEFIDERIT 12 ¥ FiTH D, Ziid,
T. equigenitalis ® 165 rDNA DEWERFIDELIE (99.5%LLE) ZRL TS,
X.Z D12 5 BT 16S rDNA DS EIENLD 5 5 9 7 BTH 1. equigenitalis @ 165 rDNA
DRI LFF FRI 3y 138-501 WEPLTNWBZLIZREEHDHZLTHD
(Table 4), BIT, Jang HiL, 1997 £ & 1998 T A U ﬁ?ﬂ‘%@mﬂ‘#%%ﬁ‘d:
DEEXNTZT azlorella BOE 2 M. asinigenitalis (Katz et al., 2000) &
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T. equigenitalis ¢ 16S rDNA & DELFIDFLIMIL97. 6% Th D & L7z (Jang et al.,
2001), EEDOHERDONFRIEDEED 1 DIz >V TERTHIE, 16S rDNA D
HESID 3% L EDEFIOZERRERIMERZ RIERMETHH I LEATNS

(Fox et al., 1992, Stackebrandt and Goebel, 1994; Clayton et al., 1995; Kolbert
and Presing, 1999), LA>L. BE I b OBEFRMEIZFEY L2V 165 rDNA DOfEMN
{EVWERF DL 2 F R TR T EF BV < D03 Campylobacter FECRH Xh iz

(Gorkiewicz et al., 2003 ; Mitsuhashi et al., 2005), ¥7-, Bjzk L7z T.
equigenitalis ® 165 rDNA OHEEEFI 3 FIR TN 15 #k (7 A U 7 DAYBER 11 Bk,
AT T DORBER 2, A XV RE BEROGBEERZNEN 1) OBFIR T TH
—Td3 (Jang et al., 2001) & ENTWABDT, T. equigenitalis ® 16S rDNA
DEBZDEFNCETIREITSEIOEEZEDLDORHHTTH D,

32DV 77T VARSI ZETe T. equigenitalis ? 23 Fl® 16S rDNA DEF
TEMBE O T. asinigenitalis & L CHOWL O OHIEEOBRFIEREZEIT L
UPGMA % W e (L R DIER CIIRER KD 2 BRBB O, BIb, #R
IXBA S HMZ, T. equigenitalis [XRI CBICET % T. asinigenitalis & 1-2D7
FAFE—ERERL, BNV F—L FAYTREEON MR LOSBES T
Pelistega europaea (Vandamne et al., 1998) K OEIE KA YT, cotton—topped
tamarin (Saguinus oedipus) M Loigd> & 4yBE X u7- Brackiella oedipodis (Willems
et al., 2002) &1 2oDKEZR7TFAMEERLTEY., ZRbiikTHo7,

#Ek, T. equigenitalis ¢ 165-23S rDNA ISR IZBET ARFFIIL<MESNTE
59, SEIDOEZED L DRPID T TH D, 5EIO ISR-A, ISR-B & T. equigenitalis
IZIXZF DR S LEFINERD 20D ISRBEFEET D LW I FEHEILT. equigenitalis
ZBITBT< 2L e 2o ED rrn AR U OFEERI AR LTND, 7,
ISR-A B U} ISR-B O TRE SN 2 DD tRVA BEF DI WNIFER N 2T T
ARMEEO ISR OPTROVHENTWAETE —HLTNIB, ¥HFREOINE
T® Camylobacter lali BT AR THLMNE R TNAHERLITHETH T,
FICo o7 ISR BT 2HEEICIE., 2hb ISR 0EEEIFERS T
equigenitalis MEREI DS FHANICRIT HEMERRFRL TN D,
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AR TIRE R B Y & LA KRR R IR ER 5 F A
AERBAZITLD DEHE O LE T, AR L TRE R REERE L B
D& LIcBILIESCER R CERE I D DI LEY, £z, RBFEO
MR THIEREDENWIEE E L BARPRERESHERR AR AR
LF T L, ALEE A SRS R ERT R CEHKES FSEARRE OERICREE
LEYT, BT, ~“NVF—O5BiF %4y 57272 7z Unversiteit Gent, Merelbeke
@ Dr. L. Deveriese, f > 77 ¥ RO HER % 535\ 7= 712V /2 Animal Health Trust
@ Dr. Neil Chanter. 7 7 V' ADpBiHE% 4375 L TWWi=7 v /= Laboratorie
Departemental de L Orne @ Dr. F. Klein, AV =—F v OHBEGZ SE W=7
N7z Laboratory of Bacteroilogy, National Veterinary Institute @ Dr. E.
Olsson, 2/(}(0)%%&57251\’—5-11\7’:7”51/ iz Institut fur Veterinarbakteriologie
der Universtat Zurich ® Dr. L. Corboz, F—A +7 Y 7 OBk E =7
U V72 Department of Primary Industries, South Australia @ Dr. Mary D. Barton
DOERRICES BRHBELET, BBICHNANALH AL T ESINE LIERFRRE
RBEZEDER S FEDZSFE NCRERBRERREFEMEFRZOEFRITL
POEILE L ETET, ,

T, Ve, BITFARTIFIZETET RO, R, &, B, BOSEOE
DUVISBEBRH P b LI VBHHELET. 5% L DEIVOERIELZICKRE
TEDIXHIRXBALGETENERBVET, REZHYPE I TSVELE,

LY, BERHTTPRATFoTKEEIZZLEELIBEVELETET,
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Table 1. The strains of T. equigenitalis analyzed in the present study

Strain no. Breed Streptomycin susceptibility Horse sex Country isolated
Bel266-5923 Northorougbred NA NA Belgium
Bel266-6959 Northorougbred NA NA Belgium

Engl NA NA NA England
Eng2 NA NA NA England
Eng3 NA NA NA England
Eng4 NA NA NA England
Eng5 NA NA NA England
Eng6 NA NA NA England
Eng7 NA NA NA England
Eng8 NA NA NA England
Eng9 NA NA NA England
Engl0 NA NA NA England
Engll NA NA NA England
Engl2 NA NA NA England
Fin583 NA NA NA Finland
Fin1698 NA NA NA Finland
Fr-1 NA NA NA France
Fr-2 NA NA NA France
Fr-3 NA NA NA France
Fr-4 NA NA NA France
Fr-5 NA NA NA France
Fr-6 French Trotter Resistant” Female France
Fr-7- French Trotter Resistant® Male France
Fr-8? French Trotter Resistant” Male France
Fr-9 French Trotter Resistant® Male France
Fr-10 French Trotter Resistant™ Female France
J4-1 Thoroughbred Resistant” Male Japan
J4-2 Thoroughbred Resistant® Female Japan
J4-3 Thoroughbred Resistant” Female Japan
J4-4 Thoroughbred Resistant” Female Japan
J4-5 Thoroughbred Resistant® Female Japan
J4-6 Thoroughbred Resistant” Female Japan
J4-7 Thoroughbred Resistant” Female Japan
J4-8 Thoroughbred Resistant” Female Japan
J4-9 Thoroughbred Resistant” Male Japan
I5-1 Thoroughbred Resistant” Male Japan
J6-1 Thoroughbred Resistant” Female Japan
J6-2 Thoroughbred Resistant” Female Japan
J6-3 Thoroughbred Resistant” Female Japan
J6-4 Thoroughbred Resistant” Female Japan
J6-5 Thoroughbred Resistant” Female Japan
J6-6 Thoroughbred Resistant? Female Japan
J6-7 Thoroughbred Resistant” Female Japan
J6-8 Thoroughbred Resistant” Female Japan
J6-9 Thoroughbred Resistant” Female Japan
J6-10 Thoroughbred Resistant” Female Japan
___ J6-11 Thoroughbred Resistant” Female Japan




Table 1. (continued)

Strain no. Breed Streptomycin susceptibility Horse sex ~ Country of isolated
NCTC11184™ Thoroughbred Resistant® Female England
N217-79 Thoroughbred Resistant™ NA England
N480-182 Thoroughbred Resistant” NA England
N187 . Norwegian Trotter NA NA Norway
N204 Norwegian Trotter NA NA Norway
N224 Norwegian Trotter NA NA Norway
N300 Norwegian Pony NA NA Norway
N806 Norwegian Trotter NA NA Norway
N807 Norwegian Trotter NA NA Norway
N809 Norwegian Trotter NA NA Norway
N832 Norwegian Trotter NA NA Norway
Swe-1 Trotter Resistant” Female Sweden
Swe-2 Cold-blooded Trotter Resistant™ Male” Sweden
Swe-3 Fiord Horse Resistant” Male” Sweden
Swe-4 Ardeness Resistant” Male” Sweden
Swe-5 Fiord Horse Resistant” Male” Sweden
Swi-1 Cold-blooded Resistant” Female Switzerland
Swi-2 Cold-blooded : Resistant® Male” Switzerland
Swi-3 Cold-blooded Resistant” Female Switzerland
Swi-4 Thoroughbred Susceptible Male” Switzerland
Swi-5 Thoroughbred Susceptible Female Switzerland
Swi-6 Cold-blooded Resistant” Female Switzerland
Swi-7 Thoroughbred Susceptible Female Switzerland
Swi-8 Thoroughbred Susceptible Female Switzerland
Swi-9 Thoroughbred _ Susceptible Male” Switzerland
Swi-10 Warm-blooded Susceptible Female Switzerland
Swi-11 Thoroughbred Susceptible Male” Switzerland
Swi-12 Thoroughbred Susceptible Male” Switzerland
Kentucky 188 NA Resistant® Female the US.A
EQ59 Thoroughbred Resistant™ Female Japan
Aus-1 NA NA NA Australia
Aus-2 NA NA ‘NA Australia
Aus-3 NA NA NA Australia
Aus-4 NA NA NA Australia
Aus-5 NA NA NA Australia
Aus-6 NA NA NA Australia
Aus-7 NA NA NA Australia

NA, not available, 1) Type strain, 2) an isolate from the same horse as Fr-7, but collected 1 week later, 3) Swi-7
and Swi-8, isolates from different localization of the same horse, 4) MICs for SM-resistant strains, from 128 to

> 512 pg/m, 5). Resistance to SM was judged by the ability to grow on agar-plates containing SM (0.2gin
1,000 ml), No MICs for the resistant strains were estimated. 6) Four different horses of a circus.



Table 2. Restriction enzymes used in this study

|

Apa 1 5~ GGGCC'C -3’

3’ - C CCGGG -¥

}

Not I 5’ — GC' GGCCGC -3’
3’ — CGCCGG CG -5’

? l ?

Alu I 5~ AG'CT -3

3’— TC GA -5

l

Hae III 5 -GG CC -3

3’- CC GG -5




Table' 2. (continued)

Hha I 5 — GCGlC -3
3>~ C GCG -5’
Mbo I 5’—lGATC -3
3>~ CTAG -5’
, A ,
Tagq I 5~ T CGA -3

3-AGCT -5




Table 3. Arbitrary primer used in this study

Primer -Sequence

1281 5" - AACGCGCAAC-3’

1283 5’ - GCGATCCCCA -3’

Cj92 5’ - ACAACTGCTC -3’

BG2 5’ — TACATTCGAGGACCCCTAAGTG -3’
ERICIR -1 5> —~ ATGTAAGCTCCTGGGGATTCAC — 3’

ERICIR -2 5’ — AAGTAAGTGACTGGGGTGAGCG -3’
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Figure 10 (continued)
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Figure 12 Summary of the results of genotyping by PFGE analysis after
separate digestion with Apa I and with Not I of the genomic DNA
from isolates of T.equigenitalis. Boxes indicate identical genotypes
by PFGE analysis. '
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- A phylogenetic tree by the UPGMA based on sequence

similarity data of the 16S rDNA showing the positions
of T. equigenitalis, T. asinigenitalis and various

members of the B -Proteobacteria.
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