HIF v —alLr g BT 5 EKE

B — vz miT 72 GP EOIS MG

201443 H

SR TR
WL (CHRERE SR THE )

B = —



H &

5 9
= 5
12 GPVERIFE DA B LA « ¢ ¢ ¢ o o o o o o e e e e e e e 12
- S T T T T T PR 12
281 GPIEDBIBAIREIE L ZOBERR « « « « o v o 0 e e e e e e 14
3E WHARYEREI O X 7 i K AR E W Lokt - - o0 e o - 23
2B INTFy—alriaAlmiFTOGPIEDSH - « o v v - 26
R A T T T 2
2ffi EBMBIB L OERGIE « « ¢ v v v 00 e e e 30
SET FEEL ¢+ v v v e e e e e e e e e e e e e e e e e e e 36
T - B T T T 45
SE L ¢ ¢ v e e e e e e e e e e e e e e e e e e e e e e 51
BHEE « ¢ o 0 e e i e e e e e e e e e e e e e e e e e e e e e 54
BIFISCHR « ¢ ¢+ = ¢ v 0 e e e e e e e e e e e e e e e e e e e 55
S-S S T 65



JINVF ¥ —a L7 =g (Culture Collection: CCONIMFIEER L UEZE LTk
T DA DN IR RAT - FRAEOH L L, AR O R X OUSH O
THEREHAZ R L TE e, mHFETIE, CC I MAEMOf, ik, M
DNA 72 8% G ORNVERTOEMBLEEIRE WO BENE, INAF Y Y —
2% —BRO) EMHRINDLZ b KNI TND, T4 7 AT
AGEIZERENTE, LU T =X LTEIgEe L] Evnbivs &9
2. N F VY =R IR ZERTERVBD THERERTH 5,

CC DDLU EZED, ol b REWVWF—EREFTHL LT ¥
—DREIX. SEAREE L TREINRTILUT R 6720, LA LR HEKIC
FERPEZ > TLEIONRFERTH D, —FH, KkboTERbenwZ & T
HHM, ta—vroT—TRETHE< MODEREZH > TWTHREKOT
TNVORMYEZIZ L DHMMR I AT NUNEIY 95, EIfH 074 EHIE
ENLRTIL, HTVWEADOEEORBTRESNTODIEKROMICAEL S, UL
DERH NS ERO SWEE DT OICTF = v ZEEZ EMRIATR 5 LWER ® D,
F OO DEBFEOEEITIT, FE - SFOBBENEEND, MEMOFEE - 47

. REBEOBENCESI R L | BEFHERB L0/ LD AR

EEPED D WVIXFBENCB B TRIC K 2 FER S D, [FE THIIEK
D FEE M U CEBEMICKIARZ L TTV, ETONIHREKOE - FE

(IS CTHERT 2 FIEEZEIRL TITR-> TRV, XA L7 Mok —B72[H
T EENVOREIRTH D,

1990 FEIZZIGHR T/ MENTEAT & L TR Sz GP & (RIE) 1&. 7~



Z 5 PCR T/ 2RO EBOBITFHEBET X 5T )7L, 55
NI D DNA 77 7 X v &R EAR S VESIKEE (TGGE) (I2XY 5
BEREBHT 2 2 LT, BRI T Z 7 A v N OEERSIEHRZ STV D,
A RO GP EITRIEIZIZ R o 7c TREZ BN X 2 B LA ) Bz
£V, GP 77— DOEBERLIZKI LT b D TH D,

ZIETIC GP #EZ2 W TRIGE iR O NG I B9 D BT 9R13 8 o 7273,
AR AN S B SR OB Y TV BRI LT R R R FE - 2
(T3 DN Dy o To, RPN SCFFEARINIC S 4, (BB 24 F 73 %, %
FRBG: 3l 24 ¥R, 227 9T HR) OMAEMY - TN a2 kG L LT, ILF ¥ —
ALy a OEKEEEY —LE LTO GPIEOFIMEERIEL, EET —%
N—2DOMEREEHIE LI bDOTH D,

48l, Trichosporon X O Candida®k %z > T-ff#r T, GPENLE LR
7o LFEHEEE ST, LNV ERL ANV E LTy 72X ) 7 LTtk
TR AR T 2 2 E N TE, ZORMBINS T VRS OFR Y ZF6H L 7=,
ETr s 27 v T 7 A0 (GP) ([T & Uiz B RATFEAR 1 W7 1 (ceg) D D
b T OVEREY OFRY AR LTz, BERFEAE & LT D1/D2 26S rDNA fi##r %
Tl o iR, GP EBICE DM/ E LW L 2R LI, TO%, EHkER
AT HENEND CCITRWTIERIZ T ~VETES O H N E S i,

F7-, AET ) AEEE~ N Y v 7 2% —E O R Z & 2G5 T & L7z
A A EE TS 2 LT RO H D & b R LIS bV B
RICHDZ L E2RTHI MR EE L&, GP IEOMNT FikE L ToHigiE

DIRSZRm T ZENTEI,



HEBIOMEZEO2 2T ITHRZWRE LI GPIETH LN /) A
PR A oIZ U CTERL L 72 R Tld, AR OER DT — X OFERIC X D8 D
VENIH DN, HROZERER L ODEME - EIC7 T AXEEML, Hii— Lk
FETTZ o — VR (TP LD EIX R A4 ) L ~r & C) A % %t
RIZGPIEIC K 2 —FENHO RN AR T 2 LN TEZ, ZiUx CC Dffim L
LTI RCTORBRICIM L Cli f ATREZR [FE - /0 FEA R D BTV B BILE,
HUZ BRI ARG 2 3 5 FIEOFIHICR S 31T, RIS 2 omzhE - &

PEREZ2 8ol (GP{E) DBAZBEMICLIZEWV I EKRZ H > T 5D,



Fr &

HER BICBUF 2 L HEE S0 R/AEMTED 3000 STED 5 HEVEINTAFAED
MBI TNDDITKI LT HfE L SN TEY, BIEDOK 63—k MIEE
2N, REAOEYFED K PEIIMAEM TED LN TS, SMAEMREICK LT
PEAOWAEMFEOSKIT 1 S—Fr MIblzenEHEllsihiTnd, £L T
99% DA AEMTED TUTIXESRE - 4EFE - i - BB L O A0 & A e
MIISFLEL TV DITEWNR N E N ) BN LEEEDED 5T 5,

JINF ¥ —a L7 v =g (Culture Collection: CCOIIHFIER L UEZE LIck
T DA O NIRRT - RIEOE L LT, MEY RO R L OUSH O H
TEEREEZ L7 L TE i, FIxIEAARER T AARLERK (JIS) %0,
BAEBAMERER 72 & ORE - SWEE LA ICIE CC DR EDOHMNRE SN TN 5,

AR TIE. CCIIAEm Ofth, FHfk, M, DNA 72 & & & DRWEK TO4
WBIEER E VO BLEN D, IS FY V=2 % —(BRC)| EMHINDZ
EH R o TND, TA THA T ASGBZBW T, LIELIE TY Y
— R LTUIMGER L] Lvbhd K18, NAFY VY —=REFRZENT
TRV TEHBELRERTH 5,

CC OHEREITIZ. 1) BRROIEE - TRt ft. 2) B3 - RfE. 3) ik, 9 &
#a, 5) WWEEH, 6) HHWEML, 6) & CC Lo, 7) FMESLa Ly
=P —EX BN DHO,

FRIAIC AT BT, FIERERORSUTIR ST ERED . He S AFET

DAEHLE L TEFEIZCCICHIET 22 EMBHEOT LN TEY | FFFIc/n g



EARICOWTIE T # A FERIZHESE CCILAFIET DI ENED LTINS
®3),

CC Dffifd 1 D& LT, FitSWESN-EKREEMEIR & L TES R
BBCAKANIRIFET D2 LD D, BUIERKORAFSIESL LT, WGz - L
-HifE -80CT 4 —T 7 U —H— - 196 CIRIKEFR ¥ 7/ HOWIHZ LD
RWEHIRIFIER R & oo TN D,

CC DELED¥HULEZED, o b REWVWF—EREFTHDLIILVF ¥
— Do, WEERGE L TRt T IR bR, RRtas v Ty
—NEIE  WNE SN E ZOMWREIFTEDS TN | T U T NVDRRT L
EHERRRSTND LI R L ITH-oTUERLRNDTH D,

FOIDITRREGERF OB ROy h e —/LIEETH L L, KIKER
BREE 7R EOEMTEHNIC KD RERRFEDRK B EETH L, L, Th
OO LTERITEI > TLEIOREEOLZATH D,

—Ji. BKRHSTERLRNZETHDHN, ba—~v T — TR E#<
HLOEREZIL > TOTHEEOT V7V OB EZIZE D HMR I 2T ~L
WY D%, BB OFL FEEEDL BRI, HTOEA O E EORE TR
FINTWOHEKEORICAEL HW,

UL EOBHMNSEHEO MEERO - OILT = v 7 EEE2 BT 25 &
Tnd D, TOTHDEEOIEEITIT, FE - nEOBBREEND, BKRD
FIE » 2MEIL, IR ERDERDDIEFHICEDE - FIZIFET 200, 5
WET TN D T VS E R E R L TV A NE T S T2 DI EAR A

RIVEETH Y, CC DIRHMELHERT DOICEHERMEL O TN D,



BUE, BAEMORE « SEICHEA I TV D FEICIE, KEL o TRE
AIZ LD bD L EIEFRICE b0 2 5FERD D, RHAIC K B FIEICIE.
ZOMAEHO L OEERL an = —, AT EORRENREICIE S FEEILL
D, BEOBEANE, RERECEEER - R EOAR - ARtk 2~ 5
TIERR, HEIRORREE RO, &/ VO EAL PR 2 3
RLEFERDH L0, ZNbORBELFMTHOWCTRED D VIS EEITI =
C137 < BONTFRELBA RN HIE L CTHRE - 2EMTbiLd, Dl
DFBRTH B EUIMIRNCZ < 220 | BRIEMEE 72 2, BRI o Z2H
BT DIERMO ML —=0 72845, [ZhhhrbbT ., MEMITTL 20
REBIORENZ LW B, REPEIZS S ERREERICL > TREEZ 2T
RTWeDIZ, XT T UOMEERF 2 L—F =L TH#Bn o nr—
ABFELTWDLONRFEETH S,

— 7, BIETARNC KB - FEIX, 1970 I A - T, HIREEE 23 % /L &
N Z & TEMINTZY . DNA EERIIEITET R SN LI Lz o
T, BEMICR > TE 7, 1980 FfRIC A - T Woese HIEHIE D 16SrDNA B
FNZFEDL BT DA THLZ EERLTc, FTH A Z AR 0
HHE OME L ERNTEWIERE & B 2. Archaebacteria(HiE)IZ BT 5
EWVWIHIBERARE L6, Tk, Bis - ME O - FERIEE LT
IR WD D K52l oTz, MEICHITH 16S VA Y — A RNA BIZTO1%,
HE (BB I2B0TiE 18S rDNA IZxfnd 5@, BRI TIEZ oMz K
V7 2=v FHFKD 268 - 28S rDNA®ORERFFEL LTHO LN TWS, L

MU S 2SO rRNA B FEANIFE L~ VORIERBHRE LTk



FLN7 < MRREDMER W T L3RR ST\ D, Bl 213, Enterococcus durans,
E. faecium, E. hirae, E. mundtii ® 4 ffi% 16S rDNA BELF| O FH[FE D 98.7~
99.7% DN IH 5O Z LR, E. seriolicida @ type strain (ATCC 49156) &
Lactococcus garviae ® 16S rDNA BlAOFHEIMEDY 100% Td 5 Z & 235 Collins
MD 512 &> TEESREN TN D00, D72, LY S3MRED @il s LT,
rRNA &5+ D A~—%—EEE ] ITS [Internal Transcribed Spacer]D<°
IGS [Intergenic Spacer region]12 Z ok U CRAIHINT+ 513 h, FHEBIE T
L LT gyr B30, rpoD D, Cyt b9 72 X0k 5 72 House keeping HHET-
S AR & T2 2 EBREAICHA LN TV S

L N o#@MIcIEBEED L - 5. RAPD[Random Amplified
Polymorphism  DNAJ@61D  AFLP[Amplified  Fragment  Length
Polymorphism](18, PFGE[Pulse Field Gel Electrophoresis] 193 f &L T\
Do 2B DFikIE PCR CHIBREESE SOUGIC £ 0 15 57z DNA W hie % 71
SKUKEHEIZ L VT 2 A CTERTWD, THUDIERIENIZT ) Ay —F7  AD
ZERE T H2HINCTH D, oM, T4 TlE MLST[Multi Locus Sequence
TypingliZ & 2 KB OMENE 2 TN D0, ZoHEEY —7 v &3 58
$o(7 FEEEFR ) O House keeping i&{s 1 v b O IESIZ BT 5 H D TH

WY 58Ty MBS & e D AMFERICAFEST D 2 L AR &

o TWND, ZOLOHENERBRBITICFHH SN TND T —ANZN,

RHADOWAEMBIKROEHE A [FET 556, BIROFEEMEED 7 v —| 3RO 1HE
DThd, £9. rRNABERLET EOYLA 16S, HE - HEOSLEG 18S £7-

X 26S/288) O v —F VR EMKETH, oy —Fo v A%



DDBJ/EMBL/GenBank D5 —# X— 2|2/ = —4 5% Z L TZh L HFEME
DEWIED > —r  ZAREE S, £ DY —7 2 AR L T2 £, )3
Boid, ZORRTITHEMED &S mWAETED . BIZ ORI AEY O
G ERERT D EIETERY, BIEOT — 4 X—RFEBMbTICHE L bR
V= A ETZANTW DO, AT & WV S Wiz i iudZe
BV, DFED | YU BT WCRE RV, IRORAT v 7 e U TERMEE
(ZBI L TREAMR BB THIIE, REKROIER Z o el L TRV A AT

D, BDHOIEREEOZE RO PFGE, RFLP X RAPD, MLST 7—# & ®
HEIZ LV FEDREZED D & W HEOFIELMAEDETAEE T n— L 72
D, EMERBERLE L 10D,

AR, Rt —r o —DHBUC LD =T v U T DAY — T v 73
BETHY BT Lhy—0 ALK DHEERE B HBEICA > TOREER H 2,
LrL, BASZA MBI T =072 X hoE T, CC NMEAT 5 EHEKIC
LT ) Ly = A7 =2 2G5 2 LIFBRENTIIRVL, £bZh
MLST £ T 7 S D House keeping #fin 13— & AFHR THEOFRRBIH 7]
RECHLFENRT LI, BRFEEDZDIZTICET ) Ay —r U AEHRD
HAFITERIERTH 5,

WTAUC LT HFE L)L OFRAN T — O R & B s Bl A 23 FEEE & 72 0 |
£ 0 FEM R L~ DRSNS D BAR T M 2 VTS ) DU A R ET
FEPHNLN TS, 0 LS U TRIELHE WS, B Rl
Raia L THA 2172 TR, —iICHEE KO L~ L 0ikhl v RE 72 £

WRRNDONEIRTH D, OEDDOFIETH A L7 MIFERERTFIENEE



TN 5,

1990 FIZTHH HIZ K - TEIEMA 7/ LEFTEAN & L CRF Sz GP &
[Genome Profiling] (Jfik) 1%, TOEHHHE LTT7 4L PCR EZEATH
7= (EdEe, 1990(8 A) @L22), ZDEWTIL 2 » AT 4 . PCR O
SYIETICBE L CRE S N7z Williams © O RAPD #0612 64T L TN I BR%E
ShEIFTH D, 74 PCRIZRAPD LRFETH 52, GP iE(RE) 1%
S BICIREAR S VESKENE (TGGE) & OMARICEY DNA 757 A
N ARSI A SO S B CTOBERBT 2 2 & T, MERIICE bR S —
NI D= AERE NS E TSR, T E TICERILGP B (R
5) RRIBECEGOAME (4 #fE) | BERE (1 @) | Y (15 ) |
Y (3 fl) xR O 2R A, GP ENTBEMED WS LT FIEIC
VYD ELER LI, LIPLBBOHEFHNIT ) A7 a7 7 A VNS — D
BANEHSRGEHEIC K o TERLT 2 FRUIBARE STV @) | BEIC
FHEOPNPLHOTHY , BFIT BT THET 2 EMHER R T SV 50
TNz @Y,

Z D% GPIEIIAEHIC TNESHREUEE LT DNA % 7= B L |
PEANSIL, ENE TOBEBEFROBIEIIZT T2 BEICET 58U
ERESR AT D oD DNA OEAICLY FER L, $hbb, ThbDOW
B L O S EREICZNZE 0O DNA 2OV CTHEHIWEO & RS &
it U Spiddos (FE[RES) WA LI-%., Zha AW CHENEZ M2 0
\Z PaSS (N\F—rv - X7 U T4 - 2a7) W, Zhickb GP 77—

Z IR - Rk S 7@, B2 Biyani 525 TGGE O#E/NEAGIZERZ) L |

10



ek D TGGE (ZH L7 FFfE]2Y 180 43705 10 40 F2 BEIZ KIME L1 e S A 7226,
ZOXS R GPIEDRRBRIZLY | M - BEHIZS ) MMEFROEGE L OER
FRAT S TTEEIC 720 . EESIX GPIEIC L HHEM. BB, ADOKEL~LDO5E
FERD, WERORBIANZ LD MR —HT 52 2L, GP o= =
PNV IR E S FEEE LTORMMEL R LT2@D, £ E o I3EEFEY
B g S KIGHE OMREEEZE 21TV, 20T 7 50O %E GP IETHRIET
% AT, BRFRHEIZEV T Ames #BRD 100 i & (10ppb i) % 5281
L7-@8),
FROEIIICERBRLMARERB LAV OSEN GPIETAIRETH D Z LIRS
ILTWIED . ZHEDORRHRIAEMRZ XTSI LTe GPEIC X DIRE - /0l
RO BN TN o Tz, RIFRITE RN SEOMED Y 7V (B @ 24 FE
T3RE, FLWEE - 3FE 24 #K) AxtGe L LT, GPIEIC L DREE - mZRAA, B
VF ¥y —alL sy a BT OERERY — L LTCOFIMEEZRIEL, 0D

b HEELRE LT,

11



1% GPEBAHRDE R & HiE
181 HR

1986 4=, VWEiHIE TGGE (2B} 2 IRE & B8 O B V2Bl DNA O
ZPEHHRICIT, ZOMBOBIREBET 2 ERSIEREY b O L AR L
@, F7-, EAFIHE L TIX, Y7 7 AN FECHEREBREY 52 A%
IND RN EDORFORE EBEELRERT DR LRV S22 LaREL,
TGGE 78 DNA OMHIEESINE @A 5 & I M FikIC2 5 2 & 2 PgRIC L7z
(23)O

1990 4. PEHEHIZERY /) 200 BEMICEE T EEZ 7D 735
FHikE LT, 745 PCR #8£ L@, 1 ZIZREHIC Williams 5 <
McCleland 5737 > % & PCR LRz RAPD %% L T\ 500070 JuiE
X E. coli D 3k, 725 826, X4-4, LE392 D7 ) A%&T T L— NIT Vv
4% I PCR 1T\, FohizF v % 5 PCR EM%Z TGGE 125 2L T, #
J LD FERIIERERGAETH DL 2R L@, ZORRIC, 74 A
PCR X TGGE 2%t LT, HRMBEOMEEE 72 DNA Wi sz g L, olih 3
A X% 102~103bp THETH Y . YFFD 7 ) LEHRMHTHAT DO RFLP & kg
L. BonsEmE L BEETEMNTHDLZ 2R LTV,

Z D%, GP IEORBICE T Daim s LT, BBEL GP I EIC L »TH
J LB EN D EROBERNE IOV Tl 2 S, FHITT O IFEE

IR ERE, Feb b BBPNMEE 9K (E. coli 6 1k, Shigella, Salmonella,
Yersinia), 6% 13 i, ¥ 3 FiZ W TITR o7, T ORFE. BIEAFEEIC

OWTIE, BEREN—ETHNIE, GP EIZL - THLNDIGERITT /) 27

12



YT —= T I —OARTRINDIFELTHLZ L%, 1) WTHLOAE
Wi (BR) IR LT, [A—0BECHE () ZLiCEE0T A7 w7y A
URELI, i) TIA~Y—%#Z DT LT, TS TR A b R
LT Ty ANDBELNTZ LT, FiETHI LN TELE), IHIZEH
SITFEREICHERFREIZOVWTHEm L. GP ERZOFRELWEL 9 D
ZEEBERMICIEA L6, 2o Z EIck Y, GPIEIC L DR AEY - i
DY ) b — LR - FET D FEmAHNL Sz, 728, GP IEORK
MR & BEERIIRREHT DUV TR, IREINCIE~ 5,

2000 FELIE, NAFT 7 )V —DA Z)—T v MEBNEEAITHEAT,
GP EICE L THZ BN T ., A A—Ty MeRED bz, GP &
ORERLET D TGGE TiE, fE3kiE 20em X 20ecm DR Y 727 VLT I K7 V%
LT, 1EOIkENT 3 B2 2L TV iz, 2001 4 Biyani 5728 2.5cm X
2.5cm X =7 V&M L7 TGGE TH O DNA O/ RoNZ — 03 ik
D TGGE O/ RANF— v DI & 25 LT, FUkEIRH S 10
OYAIRIC E TRIBICENE S, MEOMEL L A A—7y MEZFREIC L
7226 ZOEFEAEZIT T, =7 /VHD TGGE EEDRB v =7 FNBGE
FWEBAIRE L LTHEL LA T v 7Rt E TlhEo7c, FEH T Z DTV =
7 MCERENE AT v 7)DAX 7L L TEE L, L2 =7 AERHT ¢
AR—=HT NIy b OB L OFMB LV TGGE & (4 ; 1 TG) @

DRENFHMICHE S LI & 5,

13



2fi GPEDOEMMBEL TOER
2-1 GP ;&0 BA%RYF1E 0
54 LPCRIEWE P, 8 DNA% T, 75 ~—TFa—T% p, K

FMiae CLiES & 74 L PCRIZIE

P=7(T, p, C) (1)
OEMERH D, ZZTPIIZFEDODNAWH A, 6, + + « L0670, FILFH
B OEEA]L (B« « - [A] ITHESNTWDHLORKE TS5, §78 DNA,

T, BLOT T4 ~—p TSN L IREOBEETH VO . RISEM ClIk
NTRED XD RENEH LY > T D,

C=C(T, To, Ts, t1, to, t3, B) (2)
ZORIZEBNWT, T, T, Ts, &, &, t3, IZPCR VA 7 VICEIT D 1. BV, 2.
T=—0 7,8 HHEROZTNETNOWRETOIRE (7 ) X OBISFRERH (¢)
& L. niZPCROY A 7 NV BITBUSFEEHGL SR ER L TV D, —ik
ZCOEFEESI., po HMEREIZEREL 2 D506, fiik., 7045 PCRIZHL T
/J I DNA T L TE DO A BSNES P o G- 2 584E 127> T b,

—J . TGGE 1% PRRZ k8 N7 — AFH NEWT D8 gl > T D,
ERAYEESN

I=g(P)

=g (T p)=g- /(T p) (3)
ZO@RICBIT HEFERIE g« N ) LT T4 ) T EDOLOTHD, =
DX ) REFANRB L L HEBLRERIT, ERIBIEICL->THE LS DNA

Wrhz, (b L7/ LOHEEERSIEER DL Himr A Ko TR

14



N

DHZENTELEELIWRT L LICHD, T LIFEBICESICIE, T
LE 77—V D5 7 5 DNAMUS502 HiERE)ZH W= EBRRTEED T v & A
PCR MEMZ BN TR T 52 L 2@ L TEIESNTNDH6D, 2%, KIG
B ABIRICR LTI %5 PCR 4TV, ZOEMZTHTHZ L TIO
PR O IE 2 M & KAERIZFER U726, F7-, K@IZFR—D% 7 ADNATTH
S>Th, TI7A4~—p ez b L TRERD T LB, Thobbrary

ANTEHEZDZE2RBLTND,

2-2 BHR
2-2-1 5 >4 Ly PCR

O PCR TIE, Fig. 1R T L 912, 858 & 72 %5 DNA OFRFENLIZTE
S CREOICKIAET 2 2 ED T 7 A4 ~—I12 L - T, HE S5 R
£5, LML, 7% L PCR Tit Fig. 12D X 52— IR T2t
AMETAWCHE G TOREBIZH D & 22, 208 DNA (+/—) &77
A ~— ¢ DR EMEDLEMIZIS U THE—MMROBEH (—/+) DAL,
RIZENZHFNE LTH O —E, 774 ~v—ORTERMEMENE UH D
WBEH (+/—) BTED (ZOHE b AEE DL ENMED % DOAERERE 2 i L
TWD) o TOXIIC L THRRZHE HRIREFICEZEND T T 1 ~—f AL
FEEIZ 7T A ~— & B R RS L 7o TR Y . RELIED PCR ¥4
7V TII@E O (FrdéH)) PCR & [AIBRRERSRIZR S, UEDZ &2 ATE
HILT 4 L PCR TAEU S DNA BrA oFEIE Y X, B8l L OE AR

FIZKH L TT TA =26 Lo & EITHN D N2 Mif G O EMEERT

15



o ER Ko, Ki B L OENODOHBT RV —2(RKIL A Gy, AGrZEMWT
LogYeclogKo + Ki= (4 Go+ AGY) /RT (4)
(72720, RITRMER. TITRISRE)
LD, ZORIXT U H L PCR EMNSHELL 7T A ~— O RZEEMMEEG IR
DEFEEIBRICHBILTEL D Z L, BLODNA Wiln (5EH) 24ELC 5701
[TRERBNCA C DR O CRIFICEGIER A 2 s d (BFLThD) &
BLOHLHZ LR LTND, ZOZ LIHEERESIEGFO T 587 7 — UK
% 855 DNA & U727 v 4 5 PCR EBROMETN G | FlimH, FEBRAYIZ SRS
NTN562 3 JIOBRNPORIFTIE, ZOXOSCLTRLT I ~v—%
W72 7 v & A PCRIZ L » TG S 7= DNAW R X, & OW T O i AH Ll
LR Y 2Rt oL LTHBLTWS, b LETAELIZIER L ThR
AR —E O HBERITZNTZIHELS 220 | T2 THEERSIE THE L TW5DY;
2k, FEE BEOR -BOMBIIBEMRNNE 2D, O XD RGA T

T 2B TPOHELTWAMENEGLS LI LEERL TS,

2-2-2 TGGE [Z & HIBEEIIFHROHH

DNA (3% OHEEIEA O@MFESZ L 2T 269, ZOZ LIZESWTHRE

L7CiREAR S VESVKENE (TGGE) 1, MENS>ZERICEIIERE 5 2

%28,35,30 — AREH DNA @ TGGE 281 2@fRihf#ro 4 2 — K% Fig. 1(3)

(2R, BUSIRW T, PRENRFIZ B R R B L6 IS 9~ D E A BPER A LTV D &
A (TROLESHICE L E > T A DNA OEEGENHNATHD & 2

ATHYH ., —RIZA+T) GENEWIE EIRWEE CTRMET 228, BB IZIXE T

16



A+DEETH> THZORIN Ko TEWIRENENR R D Z LR BATY
56T, BEEICHERZ(LREO OND, ZOmFEMREMEOE Z 5 DNA
LOEAL L OFRFOW N EBLSEA T (DNAIZXK > TiE 2 BRIZH 3 BIZ
b, MRS Z D, TOEZ LICBEEOBLARE D) | ZOBEDS
TN ZENFAEOBEEZ 525, TOf%E., TGGE (23T DNA H AR
FIEEOT a7 7 A NVEf#i< ZLile%, $7005 TGGE TiE, ZOiRE-#
BEFHRICB T 2HBRERETHICE DR TOBERENEESNTND
(29)O

wJontlr s L7a 7y A VGPHIEMTEFDBE B DN RRZ—ThY |
BN NNEYREZHETHZ L LA TH DL, mER/FY — i
a2 L0 RICES B D b0 L LT, BMambEsBR SN
Fig. 2(b) \Z/r T Xk 912, GP iZZ=nZd DNA O " K@@ N TN b
DTH Y & IR G R (P . /DB ENE S (Pin) . BEFE T 58 (Pena)
R EDORERNEN TN D, & VDI, ARG AIIFEMEN @ < o IKESAF
DELIIR L THEBR DRV ERMENATWND, LIER>TINHDRE
M LBET 52 LT, FEDY ) 25 REFLEY, MEIHEHA LTS Z
EWNFREE 2D, ZIUD DI spiddo (species identification dot; Fil[F] & )
EEFRLTNDHE,

Fig. 2(c) \Z/R" 9 X 912, Spiddo P DEEFEITIREE & BBIEEIC LK - THE S,
P=PT,m)L&£ENh5, BHECHMIBLEDD)> TV DHIERERE (NHER
el ZfpkE S HChkE, ENE AW THEILAEET 5 Z & C. spiddo D

P =P(T,m) 3%/ LEA WYL 5 2 5,
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W GP THND A FOWN, B2 D 8~10 A6 spiddo %152, 2
OS5 GVE GOOES Zigmd 5 & &icid, RB)TELRIND PaSS
(Pattern Similarity Score; /X% —FEALE) ZHHT 5, 7ok, EEOEAME
ELTE, X227 w70 LY 7 by T EFHALT, 2 Ea—
Z—ljf LT GP WP ORER LI R To28ET, —fLT 2 207/ A
GV GO D PaSS%w~ VU » 7 AJBATH D Z & DBEEBAYIZ TE D4RPL & 7

S TWA,

La é(l)_ﬁ)i(Z)‘
PaSS= 1—H;W

0<P a &% (5)

(5) RUTIRE L BEE THRESNEZY FLVEP =P(T,m) % &> spiddos %
LT, 0<PaSS<1D AN T —&TH /7 LIRS EE S\ T= AW T O
FADURE 2 i 2 R CHAIRER 2 & 2R LTV D,

7 L OB A R O IR 72 7 ) SERRE. D E VXS A YERRRE
WZEBT D01, 7 2YERBE d 13 PaSS #f-> TO)RXD L H KRBT
2o

d,= 1—PaSS (6)

7 LR WD Z T, TNETICHKT L2 DN TE R o2l
ETRBE LR E VST L NTERICH D FEE OFEREZ RN D Z LR T
EH XD M E KGR — OERE THER O BEEELZ SV TRam 2 7l HE
EhB, TOZ LI ELINETO GP MFEICHE W TEEBMICKF S

W5,
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2-2-3 4£PEREICETIEREOERHRE

FEREZE R DBR, 7 DA OFEE—BITR WL R F— L HETE
L3, EZETRHERLS 7 2P O—HERO—EHTHREIC 2 TH L%
ENR®H 5, FlziE, 16SrDNA Bl (1400 —1500 ¥ HE) Tix+ OB 97%
PLETHEMEEHES N TWD A, 100%DHEBETHEMAZRE TCE VT —
AHHEINTNDLHCD, Tl 7/ AEERINCESWTREZIT 2 HE I,
VEREFEREL T RSO ENWTHRRDOTHA I 9 ?

ZIZTC, ERECKLEREREE LT 5L, LIIZROLSICRELD &
INTE D, ®EWREORT ) MZEY | s RO TH 54EMED T ) I
NAL=— V7 IZHESND R BIE, LT sHEEROR/IMEIZTE 5, AW
EENSDNYET ) LA X eEnE N mé (m) &35 &, WIFRHMERGRIZE
DWTIRAD LY VD,

m- (m) -p =1 (7)
ZIT, plEHIBEMTEIICZDOXI LATF KRG, AT, ClZ72o> TS HIFE
BTHd, m T TH m=103%0 L REL 6D, ZHUTHIERO EAEG X
1018cm?2 & RSN HHiFE lem?2 @O lem OFFEZEMFIZ 2X
10U FEDEMFEPAFAEL TV D LW D RUE (251011 X 5%1018=1%1030) [ZHD0>
THELATWD, ZhIEb X9 E, RIGEERERFORFRBIZHYE TS 2X
109%ells/ml % 1m & SIZFEA LT HNCRETH 22, RN RS b/
FThDH, —H. 7/ LA X (m) 1T, ERT LD—>2L LTHILN
% BN I O o 2 ¥H Psilotum nudum O/ ) LA X8 1.3X100 1 H5 2 &

MH, KREL ATI0L2Z2HH Z LT 5,
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WFHIE p W TR 7 ABSIN T v AESITIER WD, ST LY 1/4
(7 X LESIOEA) TN LD, EmORMIIHDHEZATIEH S
M, PRSFRICE 2T 12 & Liz, L7eho TR s O &/ MEF(DRIzB N T,
m=1030, () =102, p=1/2 & FT5L, s=140 L7205, ZHIXIFAD 140 K
EEHDHWNIT 140 By FOEHE (£ 3XFIT T 1bit (=—logep =—loga1/2)
DIFREZ > TWND) TT /) LOFRE, TROLLEEMFN D Z OFEDKE
MARETHDLZ AR L TWD, 2 WD s BEAROFR—ESZH DU X7
AR PRIZIRATREIN D,

Pr= 1-{,C,0° @)+, Ca'@-a)*|={(v—D)af’ = (vo)? (8)
ZIZT, gq=ps. v=m-+ (m) THY, §=200 EELHE., 2FV g=p
=(1/2)200=10"60, y=1042 L7201, URAZFHART1036LD, DU R
FEET D ERAEEIC e W E LiZb 32200 35 (200 £ > b)) OELS
TROLNDEWVWD ZLIZRD, TOXIITEMR LOENFEH SNZIZHED
59, 200 By FATFOEHME TEMHEDEE SN TWDLHEET, 7/ LA
TUACBWTMO THETH D, T/hbDL, ZHUIET / AP0 LT 7R
FITHEYT ) LEFELIDIEEZERLTWVWAHI ETHD, SHIT, HfElLT:
HDH D WIFWIHRERI R b DICERZR S 7 AR OWT ORI G [FE K]

TEHZLTHDHO,
2-2-4 GP EATRONSFHBOERMRR
GP ETHRONDHREICOVTERT H, £, 2-21 Thil~/z, H—

DFFGA<w—FHANET o H A PCRIZBWT, 79 ~—II A~ v F 55

20



HIEN B BT 7 L— b DNA IZRFZEEFMXTA 2T 525, Rf&i i3
MGSNT/Z7 T 7 A2 FOWmEIERER—BINZR>TWD, KUFFETEN L
12mer D77 A ~—0RA, 3—9 HENMEAEEEKT S & RiAEh, 1§
WEELLTIT6-18 By MIZeb, LEN->T, %7 4% 2 PCR EMITM MG
INTTA~—FHE7R>TWNDHTH, 12 (=2X6) By ML EOEHRZA LT
WDl D,

I, FREUSONLEEREE L DNA O IEEFNIXHSE L TWA Z b
TWVW5H6O, Lo T, FEAICIIESIFHRNEE SN TS, TOEE X
NTWLEFREZREST D Z LITNETH L8, ROX I ICBB L LD R
TARETH D, BIAIE, TNENDOREURN 7 N0 2 ot Lo 100 (Flx
[£10X10) 71y 7036 1 DRETIRET D EIRE LTIZSE. 1 DOREAN
INHDT Y 7D 1 DIETHMERIT. £<T T Ey b (= —logP =
—1og21/100) IZHHE T DR CHEFFEENT A L SND &I D, 7/ A
TRT AN TN G 8~10 KON RBR{OLNDLOBHFE LN L, D
7 e 8ARE LA, K30 RO RSB S&2 Frgui & L9
L&, 11D GP BIETHELN D IEWMEDKR IeplFRAD X 51275,

Ip = {(6x2)+7}x8=152 9)

>

T E ORI IeplE, A TR FEICLERIERED LR L (=200 £ 1)
DYFEBEZ TWD, ZORBIIELS A TWEHT2D, EBIL 1 EO GP &
DEAIETH ) AORIEIZHHSTHD Z DR INTWD, o xR0
HTH, TIA~v—%Hx 7o GPIEOERIET, 7/ LORRDMH A 25 2 &

WATRETH Y . T Th D, M RIZ GPIEIFRFRE DESRIZEZITINA 9 D

21



HE 372 Tk L 7o TV 561D,
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3 ANBBEERBOF TILEIZKIBEERLORE
S FTLLI7 LU RADRH

GP iklZB\W\WT, 74 4 PCR Mm% TGGE B L THLNY /) A7 1
T 7 VT — A B AT RE L T 5 T OITIIE R A LB T H D, HEERRAL
D=2 TGGE ([2BW T, 7% L PCR EY & B4 DNA % NEEZ k&
LCHykEh s 5, VAT, WEHZREEHT Y 7 —2 fd DNA H1® 200bp @
DNA Wi 1 fEfEZ ., 2 0 ZRSHEAE B Ak . & ARBHARBIERS T 45 & k412
o TIT7e > T e, LU, 528 ARSI TRIIRRERE X 278 LIk
BREICP S T2, T HREORBNESIN T\, O L5 REHAND
2 O NS FEE O ZARBEAEBR s S 2 VWS 2 & T 2T ORBEE AN L.
T — ZFEE OMEFF 2 BRSNS BB O X T Ak a i o, 77y Ly
ADPRFE 54T 78 > 7268,

TN 77 L AD%EME LT, TGGE 7 /v EIZ T2 >0 RS fERH4A
ST ZRAIEIZS B2 8, GP O3y RARZ — Iz BV TNERS BREE o
N RRZ = PR T WERTHDZ EaFIRE LT, DX H 72
DNA Brh oK Z1T>7-, RITORE., 77 A I F pBR322 DNA H o
3501-3700 & 401-1300 OIEBALIZHKT D ZNZINDY A XH, IntRef. 5: 200bp
& IntRef. 6: 900bp @ dsDNA K 238 T 5 & fllr L7z, IntRef. 5 38 X O}
IntRef. 6 DYERIFFVEIL, 2% 2-3 4/ LF0O T 4 V) >4 % Genome profiling (GP)
TRLIEEBY THDH, PCR THIME S 172 IntRef. 5 36 L T IntRef. 6 D TGGE (2

BNy R = bz DE RS % Fig. 3-1 IR L7z,
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3-2 FITLELULUITILLI7Z LY RADERBEIZ & 2REHOLESAR
B LA TN LT 7 LU RAERERD T TV LT 7 L ADEEMED Lk
%, [Fl—7 % A PCREMOIIKENZH 7L L7 7 LA (IntRef. 5, IntRef. 6
RA) Ly v /a7 7L (IntRef. 1) #XNENHAWT TGGE 2170,
ZD%, Ty 7 NEHEH LTI 4 L PCR EYO AR 2R 2 T L.
JERERIE 2 X 7L L7 7 L 2 AT DWW T IntRef. 5, IntRef. 6 DE L F 0D A
BRMREBR A S AR L D, — Y LT 7 L A HOW T IntRef. 1 D
CORBHRMRBE A6 R & e URBIREERS T R 2 A1 & o 72 (Fig. 3-2),

TGGE ZX4 TN L 77 LU ABI RV TN LT 7 L RAZOWTENEN
48T D (Wi~Wy, S1~Sy) 17072, X7 VND 6180 OFAGDE (Wi/W,,
Wi1/W3, Wi/Wg, Wo/Ws3, Wo/W4, Ws/W,) &2 ZVND 6 i@ ARG
(S1/Sz, Si/S3, Si/Ss, SalSs, SalSs, S3/Ss) O PaSS #HE A1TV>, PaSS F b H
MOETNE T TNDOREEDIE % PaSS OIKIE L EHER£4% & - TIT
o7, DEVFE—Y TNV EMNTHE—EETHERY IRL TWDH 0T, BRI
I3 PaSS “FHMEIX L ITES%, IEERAEIZ0ITESS ZENEE LYY,

% 6D OMAEHOED PaSSEIZF 7 /L L7 7 L 2 ATiX, Wi/W, = 0.994,
W1/W; = 0.985, Wi/W,;=0.988, W/ W;=0.987, Wyo/W,=0.992, Wa/W,=
0.993 &72 0, E¥IEIX 0990 THoTz, —FH, VI NV T 7 L AT,
S1/S; = 0.965, S1/S; = 0.978, S1/S4 = 0.985, S,/S; = 0.971, S»/Ss = 0.979, Sa/S, = 0.983
E72 0 AL 0977 Tholo, FHHEICEWTHERZENRRN TV, *
TR ONW TR, 7V 7 7 Lo AEHEF7£13 0.003438, ~ 7L

7 7 Ly ARERERFEIL 0.007727 220 . BT AL T 7 Ly A AEOF —4
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PEIZB T 2T Y XN LT, T—ZOREN EF L2 LB LN
27,

Al 2 BEOISHBIE TR L NEEREREHT, 3 TH 777 b
2EMEH LT, LIEDRoTHEDOR ELET =22 ->TnbHZ &ic2b | (5

FHTXAHDERS>T NS,
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28 AILFy—alLv>avIZRIFTTOG EDLH
18 #&E

—IRICHIESCEFEOREICIE, AR OANTRMETTHEETLZ L

ﬁ

NELSREERENES D bboT, EMETHLRHRLMES E TITEUAEM
MOET Apmd 2R D7alen, L0 bITEFEOREICIZRR A 300 15
M7 B2 M L35, 1 OOHB L L UIEFEICITEREEIICER & H4
A Y | Candida albicans 7% E1IANR TITEATZ | 72BN TITEERY
LD TIREREENEND XA T THY . Fio, AU & BRI
ZORBEEZ DO HY | FIE - 2FITEH LV,
Trichosporon J&1%. BREEH & <IZ BB AL SICTIASAERLTWD

AR NTERER ORISR T D, RRPANSIIOE RS AT RMEE R

:[

%
c
B

#

KRR EPELETHOERME TS, — T, ZOHILE hONEEE, ¥k

i
&
i

7 OIS (BRI Ko TUIEARID) EETLHZERHY ., 18
F ORI T (U P ERBA) DS 3 E 72 5 LR T D R B YL C & 2 RTENE ©
JazxRe HEEF|EE T WD D HFREGYE), RIEENY axRa v
R U HEE RSHTREEZ 2T 5, TRLbLERMIEZIT LT
BHNEACRETE L, Wik, ZREOEEMETRE. RN, &2 WITEMEICE
BrHEOEREE 2 EE2TERT D, WEME Y a xR e UREOELTHET 60-80%
<, FUEBBEEREBYIETH D0 P AIEDO T RN 40%HI% & Sh
TVWDHDICHARTH, FPEBIFRTH SO,
Trichosporon J& D3 FEIZ DWW TIL, ZOEWMFREDEL DR TIEIE

REEAPRESH, FRELEBICELLEBL TS, FIIRELboT
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DIFFMAN 3 FAEMFRIFEN NN D X D127 1990 RN D T
b5, TNLUURNIERERTR D 5 \WITAT: - AEFPRPER DWW 5 RKE D
[FIEIEIC L D Lnieino T, TERESFIIRIE T I ZERARA B> & kK 2 o BEEE 3
HZOICHAMAEL, ZOROREMREIZS HICHAMPIMLETH T2, Fiz,
PSR EEIC bl L e E RIS nE Th o7, —J7, Afb5 - AT
PRI & 2 REHEIEHTROBES v NYERAT 52 enTEin, —H#
DIENER LTWR TIIR o o RE2 < v b b oo, KRBT K575
{ETIX & oS Trichosporon J&DBEFED IR T IEITEME T, HIE £ TICRRF
FICEE) 7T~14 BEDZZE L, S HIEZEOME 2 NI L T2 EDMER’ S
Mo T,

KRN X D RIEE Lo T2 RRIZIE Trichosporon J&3 Trichosporon
beigelii ¥ 7213 Trichosporon cutaneum @ 2 W4 DI TH I TV =, Lo
L. 1990 4=LIF%E, Gueho BB L UMM 513, DNA ® G-C & &, DNA F25
%, VARV —21 RNA @5 TR EEROEILES 722 CIC ST, fEko T
beigelii %\ T bt MEFEMEEZ LS 6 FE, T2 bO1T asahii, @1T
asteroides, T cutaneum, DT inkin, ®T mucoides, ®T ovoides \ZH
S L S SICWFE s L — I 2 S 6 RIS BRET Sk 0 A A
EMATZGE 1T DR L | 5 SO & & Te Trichosporon J&DH L\ HH % 2
ELT, SHITEEDLIE, 2002 42 2 FOE(ERYRIAEE (7 domesticum &
T montevideense) %z 1= 25 FHFE#) % | KT 2004 421X Middelhoven
HUONIER L7 5 O (7T vadens, T simithiae, T dehoogii, T

scarabaeorum, T, gamsil) % &i1r 36 W %Z K x4grL7-, D%k, Bl
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Doy HES AVTHTAAE 2 FRANBIN S Av, BUE Trichosporon J&IZ 1% 40 FFE A E
R, ZOWBIRIRIIES bV TV D, 2D XD RikiED S Trichospron
BT TFRNCHIRR DR TH D L E X b, 4 GP IEOEKFEEDHL)
PERREIZ V=,

BEEDEM & LT Candida JEN & %, Candida JE D% < DJRKHE I
Candida albicans T& % 15, WWEMED B D CandidalZlx C. kefyr, C. krusei, C.
guilliermondii. C. parapsilosis, C. glabrata, C. tropicalis 72 ¥ 8 3F B L. Bl
TEIREPEDRRDONON TV RWEME S Z O 5 & Candidald 200 LL_EOEFE A
fFET 5W, Candida OIFRIEFIEIZIT, REME LTERLESNIZar=—0D
BRAE~T U — LB THRP DY | RIEEAR DR OA L &2 B4 55
BEZITICLO, fiROBEFx >~ b, Fl21X APIID 32C (BioMerieux) (iK1
W22 SR, AR 5 TEEE, 7 X R 2 OB ME L £ Dfthod 31 FEEHORER
(2 XY Candida 37 Wiz & LW MERER: 69 WM ZFET 5 AT L) 7oL
Wb, LinL, BRNPOSEESID Candida 1328 L THH, ¥ hT
XRENREEZR r — AR ELZ I L TRAET D, TOXIRT—ADYE,
rRNA (&= 1581 D 26S rDNA D1/D2 X° ITS (Internal transcribed spacer) ®
HIERAVET M TIoN 5, AlEl. el T 7o WIRNE Candida TEMEIZKL YD | KK
DM S D BT C. albicans 12 ¥k & C. tropicalis 9 #£2> T GP £ D
AEZAT 272,

YU — RFT (sourdough) 1%, /NERLT A XD L AKEZIRE THL HAEMIT,
FLERTE & B R 2 EIRICEBOMAY 2 R SE TR U Th D, £

ZICAEE L TCWB ERIEREIX Lactobacillus sanfranciscensis TV . Rk
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I% Saccharomyces cerevisiae T %, BRI DWW TIZE O, Candida
milleri ° C. krusei 72 ¥ ® Candida J& b3 ENTW5, JLHESIX 5 DD/xw
T D538 UT- L. sanfranciscensis @ 21 FRIZOWTE DML VR X A B
> 7 (VR Y — 2 RNABAR DN EBRO LR AFI M L2 BIs 7 o« o —
TV MEFOIC Z 0 T 2 AT o 7249, ASlEl AL D OfENTICAE A L 72 FLER A

(L. sanfranciscensis 22 ¥k, L. plantarum, Pediococcus pentosaceus) #t 24
BRIZOW T GP EIZ KD SRR 21T, VRS A B Tk L DOk x
1777z,

BUE, 2AEWRICK L TR—RFEEEL GP ELSMIIFEE LRV,
rRNA &Iz 12 L T%. eukaryote & prokaryote & Tl D EBIFIHEE X
16S rRNA & 18S rRNA & L < %, 23S rRNA & 26S %7213 28S rRNA (25
WTCK/NZERR D012, A— D= "= LT T, ~v—LDX—7F v b
DNA WA Z BG4 25 Z LIIARWRETH D, FF ML T, BERED
HEIZLVE =774 ~—TblTh RS2 =28 B0, 77 ~—
AERET 2D L IR Eo T D, — T, #BIERICIZEE 72 RAPD X° AFLP
7o EIX, IERRFENEREZBALAICIZE L TWDR, B LV DAY
%t Ui+ 2 AERENE LT, JRERFAICIZBAR S 5, A, Lo
HH TR M 3 %5 Trichosporon J& 38 tk. Candida J& 26 k. L.
sanfranciscensis % & 10 24 ¥k & #1712 Saccharomyces cerevisiae 9 7% M

AT ITHRIZOWT, GPIEIC K D IR &2 R A T
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281 ERERMEE L URRAE
2-3 FHRAEH

MWEEKRITRO L EBY ThDH, TERFEREFIEE Y —XVERD
Trichosporon J& 16 f& 38 #£(Table 1), B A 4V Y — Rt o ¥ —HEYHE
BRARAFHREER (JCM) L Y B & O Candida J& 7 ff 26 #4(Table 2)3 LU O L.
sanfranciscensis 22 ¥k. P pentosaceus 1 ¥ & L. plantarum 1 ¥ (Table 3).
S BITIHERAIIICHT & 0 BE (BER) S. cerevisiae 9 #£(Table 4) DItz TH

7"/,
—o

2-2 DNA #itH

7/ 2 DNA Ol iZ, JRIRIEEK D Trichosporon J& & Candada J& 12>
T RS MR Tk DNA % >~ b Gen & 5 < A ™ (BEREA) (&
HITNRAX)EFEHA L, 207 ha— o7, T2bb, BHERLEIC
GenTLE™ E:REAIR A %2 500 nl M TR L7, 37°CT 1 R, Hrx
BAELBBRLA X a_X— kL7, KIZ GenTLE™ E£REAR B 100 pl % N
2 TRONIZEA Lc%, 70°CT 10 oMM L7z, D%, GenTLE™ ¥
W C 200 ul 2 M CTECNTIRA LTIztk, KPP T 5 miEme Lz, WIZT4C
T 12,000 rpm, 5 ZrfliE.O L7c#, WEZRW EFRnE 5 IcERERELS |
HESBRL, il 7T a—71CB Lz, BIRLEERED 1/2 & (8
400 pl) DA Y FusR ) =AM, SRR XY +50I2iES L. DNA Ok
LIS EM LT, 4°CT 12,000 rpm, 5 ZyfiiE L L DNA Z b S ik % #

Tk, 500 pl @ 70% M=% /) —/LORIZE Y DNA OULE: % R beg
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L. BE 4CT 12,000 rpm, 5 7pfEL Lz, v~ 78Xy N CTEREEZ+
SV FRE, DNA ORELZ R L, @Eo TE Ny 7 7 —IZEH LT,
HAWEE L. Sanfranciscensis & ¥ +t: S. cerevisiae 7 / . DNA fiHiz 1%,
WD ISOPLANT ™ (= w AR P— ) L, £D 71 ha—LilfiEoT,
Trbb, EEREEICER 1 2 500 nl Mz TE#E L, fild TA T % 150ul
Nz T, 50°CT 10 RIMEL L=, IR —A % 100n] &R I —
B % 120pl i 2 TREEL, KT 10 Mm=° L7z, KIT 4°C T 14,000xg T 10
SEO L%, KEEZERL, 2 ffE=% / — A2z TRE L, =R
T 6,000xg T 5 sl L7ctk, BEE#E T, BRI T0% =% / —/L'% 1ml
Mz TIRA L, FiRIZT6,000xg T1oMELLE, v 27 rEXy NTEE
ZHomYErE, DNA Oz Eig L, @ED TE Ny 77— TR L.

PCRHT 7 v — M MaRE LT,
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2-3 4/ L7A7T741)>T% (Genome profiling (GP))
GPIEDOBIEFINIRD AT » TInbER I TW5, 1) 74 APCR,
i) ~A 7 2iREAE S VESKIKENE - n'TGGE, i) 2> B a—& 7 — X e

Thsb (Fig.1&2) .

i) 4L PCR

75N PCRIMEEESN DT T A ~—%& H—CHWCTHEMKIED T =—
U U IR TIT 9 —fikfk PCR TH 26D, ZDOIMERT 277 A4 ~—
BLBNARLE L CH ) DR DT 2 hvis T > 4 52 DNA Wi T 230 - [ E b
@33, F 4 5 PCRIZRAPDUOC ap-PCRADEFFETH Y . 21 HIXFEIREHAN
OMEICBRE I N,

Trichosporon J@& @ GP #E 2B W TCix., 77 4 ~ — 1% pfml2
(5-Cy3-labeled-dAGAACGCGCCTG), pfm19(5-Cy3-dCAGGGCGCGTACQ),
Hunt(5’-Cy3-dTGCTGCTGCTGC), B81(5-Cy3-d-dGGCCGACTTGGC),
B83(5-Cy3-dCAGGCCGAAGTC), B87(5-Cy3-dTATCCACCGCTC) &
B89(5-Cy3-dACTAACCTGGAC) % fiil % (= IV TIT - 7=,

Candida J&3 K OVHLIEHE L. Sanfranciscensis ® GP 2B\ TiE pfmi2,
pfm19, Hunt, B81, TeeGee (5’-Cy3-dTTTGGGTTTGGG) % f % |Z A 7=,

PCR O FUGATA A I T B AR & L C 200 uM ANTP (N=G, A, T and O),
0.5 pM 77 A ~—, 10 mM Tris-HCI (pH 8.3), 50 mM KCl, 1.5 mM MgCls, 1
2=v h® rTaq DNA R U #* 7 —+t(TaKaRa, Japan) &, 1 pl D7 7 L—
F DNA &L, && 30 pl & L7, —~H¥ 127 T —IL Mastercycler

gradient (Eppendorf, Germany) Zffiffl L C, 95°C, 2 7w DOEMEDH%K, A%
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94°C, 15 ¥, 7 =—1 7 40°C, 30 ¥, & 50°C, 30 ¥ % 30 %1 7 LATU,
BRIz 72°C, 30 V& AT - 72,
i) 24/ AREARST LVERKEE (WTGGE)

B E AB 7V E S Uk B E © Temperature gradient gel electrophoresis
(TGGE) GOz L b | %o DNA 23 & 2 K FSIE A ORI R D569, L
MHBEILTGGEIZHW D ZFUT 1A v F LA ST 5 2. & OGRS 134
FLEEETH D0, ABFZETIE pTGGE #iE & LT, nTG (X147 v 7 )
LT,

TIRBRITEMIRE L LT, 6% (wiv) 727 U7 I K (19:1),6.5M JRE,
1XTBE buffer (0.1 M Tris, 0.09 M 78 Uiz, 0.001 M EDTA [pH 8.4]) & 72 % &
AL, pTG AV Yy N(EAT v 7)) ICHRELEAI T,

T X APCREW6.5Q ZFHT LV~ A 7 aF 2 —TIZHY . Z U BIMEICHE
L 7-NESHE#EEE DNA (IntRefs. 5 and 6 DNA) 1 ul & k@)%

(6xLoading Buffer Triple Dye ; = v~ —2) 1.5 ul M TERA LT
b D& pTGGE IkEf I 7 v Lic, WICEGLES Vv aGe s vty M
HHOZ VRNV —IZHE, EAMENENIIANYy 77 —T 0 v 7 & AN, &
Ny 77— 4 v 72 5XTBE 800pl Z1EW72, KENY > 7% T 2 VIZTF v
—T L, REM15°C, @miRM55 CICiEE LIz p-TGIZT VAL E —E Yy M
#i¢C, I 100V T 9 4 pnTGGE k#2171 - 7=,

nTGGE vk#Ei#, v ROBHIZIZE A A — 2 % — Typhoon 9400 (GE
ANIVAT T A A USA) 2 L=,

N2 R DNA (IntRefs. 5, 6) 13779 23 F pBR322 DNA #5 7/ L
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— k& LT, 774 ~—1t v b Ref5F(5-Cy3-dAGTGGTCCTGCAACTTT
ATC) & Ref5R(AAACATGGGGGATCATGTAAC), 3 L U} Ref6F(5-Cy3-d
GCCGGCATCACCGGCGCCACAGGTGCGGTTG) & Ref6R (ATAGCGAG
GTGCCGCCGGCTTCCATTCAGGTC) %M L, kDO —#kiy7e PCR 4&/F
IR VIER L=, 95°C, 2 53Dk, 2 94°C, 1568, 7=—1V 7 55°C, 30
b, S8R E 72°C, 30 & 25 %A Z LD, 72°C, 30 Fb& L7z, Z® PCR
I & v IntRef. 5: 200bp & IntRef. 6: 900bp ® dsDNA ¥ i 23MERL S 7z,
IO DNAWRIZZENZENTF A2 F pBR322 DNA 1 3501-3700 &
401-1300 OFALIZHR L THEY | KBEISRIET 6%7 7 VL7 I R /L(Bis
5%T, 6.5M Urea, 1XTBE), 5xTBE /\v 7 7 —¥iK, 15~55°C iRE AL, &

EJE 100V, VkBIRERT 8 43T, 4 4 52.2°C, 61.4°C CRlERILAT 5.

iii) AYvEa—4T7—4 08

T ICHBE L EEMEE LI A2, NEERERE DNA 2 H L7z
BT, arta— B TIHEESFKIT O LN EETH D, 64 A—Y
¥ —TCTHYVIAATS nTGGE OWBE 7 7 A V& 2 B a—% —jE LT X,
RS DNA Wr i 0% —@gEBe R 2 R & LTI R T 5 L RN T
Do ZORSENT. H 5 U nTGGE CTHgkdh L 7= 2 FEH O N HesUE
DNA (IntRef. 5, 6) DZNZENORHERZHT 2 Z & TKEHBOWD 6 E (%
BEORES T VO BREIRER E) MRS, FESE LSz
JEAZ FosEEE 72D | Tk spiddos (species identification dots) & R L T\

%@ (Fig. 2) ZD1DERMOD S T LPERTE, 4 spiddos D REHTEE
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WZHHGRIRE L 7> TN D, 2 AEMFRD 7 ) L OFELEX spiddos D /x4 —

{LLEE PaSS (pattern similarity score) & L C, A FOXTEHEIND,

PO _ Fs_(z)‘
1 1

|5_<2)‘
1

PasS=1-1% 0<P a &3 5)

N5

|3i(1)‘+

ZZTPpIEE A D spiddos(1ton) D7 kL THY IRET & BEE m O
BUpI=P@m) ThHod, XB) TOFEZ1L21F, T/ L1L7 /L2
ERLTWD, WHD spiddos WER2—ETHE PaSSI1X 1175, ThEh
@ DNA 3% O REHNARATF L TRBENE LIRED 2 SDOEEN SR 5 EHA D
VENE % 53D 2% spiddos 725, & DB RO (FBENE LIRE) X200 L &
R L2794 ~—ET 07 L— FOBESIOMAEDEIEKFEL TR, 7
FTA<—1IBEMTH DI NE, BHoD spiddos 137 ) LT 7 L— b O IR
BB LIZHDE R >TN D,

Phylogenetic analysis

R AERIZIZ, UPGMA EAEH L727 v 7 F 5 Web ¥4 K

DendroUPGMA (http:/genomes.urv.cat/UPGMANGV ZFIH L=, T7bb,

PaSSE® Matrix 7F¥ A N7 7 A VZE L 52 LT, HEITHEE do=1-PaSS
(R S AU, FERE A BRI T B RS UPGMA(Unweighted Pair Group
Method using arithmetic)lZ &V Z#EM7T £ 2 b7 7 A VBB GEON D, Z
DT HANT 7 A NEZJGHIHEG Y 7 8T =7 TreeView®2 TR M ZEHL

L7,
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3 WmR
3-1 Trichosporon &

Trichosporon J& 16 f 38 Bk OFH A AR 2 KRBT H 70, THEDO T rn—7
ZHMMEH LT GP 217\, G oihiz PaSS BG4 7 Ll dy (=1-PaSS)
% RO CTRFM & AERR L7 (Fig. 4, =Dt 7 — XX Fig. 6) . 1ERK L 7= RHH T
T NWFBANRE—TH Y B ORT il E RV F/l— 7 =728 S0k
W2 Z ENHERBS LTz, £D X D REBNG T EA B EED LV E b
LER. Thbb B T-20, 12, 14, 13, 15, 16, 17, 35, 19, 34, 11, 36, 33, 18,
21 ZfHT L7z, T-20 1% 7 cutaneum & 7 ~)LICW5, —J7i, T-19,
T-18, T-21 & 7T cutaneum & 7~ )L S TCWAHN, T-18 & T-21 [FX7 ZHA
ZHN, T-19 (TN CTALE L7z, [RIBRIC. 2RIC T montevideense & 7~/ S
TW5 T-35 & T-36 X°. T moniliiforme £ 7~V I T35 T-34 &£ T-33 %
R O TITBEN TLE L7, 2 b DT VA DD LWRDTERKT 5
7T AZ—=OHINZ T coremiiforme & 7~ )L 35 T-17 & T-16 L& L7z,
ZORRTIEENNR S THD0 (b LTV TFR B TWDH) 13, Il
TERMNolz, LL, GP IEITRFEB OIERIZA M7 spiddos TEHIZI1T Tl
L KN Z = BEPL L DERER/LZ LN TE D, PEVERELL

FEHANC L - THI & Z SN D K DNA Ot 2% Lz S B3
HZ—=rEBEOLDTHD,

Fig. 72777 A NVDO—%Z L7, T cutaneum & 7~ LI TW5%H
T-20 1% T-18 (7! cutaneum) XY & T-6 (T asahi) \ZH]HNZEEELL TH Y,

FRIZKIHPIZ R L7eN R oa, b, ¢ 13EEIL T D (Fig. 7-A) o ke Z &n
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T-35 (Fig. 7-B), T-19 (Fig. 2-5-C), & T-33 (Fig. 7-D) THLROLNTZ, =& 2
T35 £ T-19 DN Rd, e, fiZEHIZT17TEBIONT-16 @ T coremiiforme
R CTHAL L CTWA L, T-33 D8 K g h,i 1 T23 T faecale DF & ¥H
PlLCWwWie, ZTNHDORRLTNAVEOM TR O HE ANV RIXEFEER
Naimuddin M. & O 54THFZE T cegf (commonly conserved genetic fragments:
HRRAFEETHIR) & LTHOLMNZIEINTE Y @455 cogf IXEMINDOE
BOITIEH DD, ZnbDEb LWEEE(E D T EREMIZBE WO OFE)
iJ &7 TWB, T-11 T asahii var. faecale (3% DRI G T faecale O
¥eia &> T asahil ODEFLE L TT7 LI TWAHR, Fig. T'E TRT X9
[ZT-11 1% 7 asahii 353X O T faecale D\WT IO/ Ko —2 &AL LT
WRo Tz, Wiy T asteroides DT )NV THDHT-12 ~ T-15 1%, 7'
—7BEFEHLIZEEDT e 7 7 A VR Fig. T-FIRLTZLH12720, T-13
ET15 ICHBLTHLND AN R j I T-12 BXW T14 IZiFBloneh -
7

ARl D RAEER TlX. Trichosporon ED 7T 7 k7 /v—>7L LT Candida
BD 2 Mz TE/R L, ZORR Candida © 2 FEIZT 2 AT
Trichosporon J& & (3B CTHJE LR WER & 700 | Fig. 4 38 X' Fig. 8 D%
BHITOERTEHRTEL2bDTH D, TDOLICHIST D cogf D Z N
L. Rl cCHEE SN %, LV IXFT /R R-oTD,

B LN cegf SRTN B Z DT VL BN L, MOED T LR
S TRV EHEE SN D T4 & Table 5 (R L7z, 2O OHERE S HITHE

WY D72, 4 38 FRIT DT 26S rDNA @ D1/D2 fEk D M LR IARAT 21T
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V., FOHERS % DDBJ 7 — % X— A 2% LT BLAST % —F #1772, %
DOfEHR% Table 5 FERB L O —r v ADO—% Fig. 9 IR Lz, ZORERICE
HUE. GPIEIZ K DMHT T, 2D 7 ~VHESL ORIRMIED DIz 6 FR(T-11, -19,
-20, -23, -33, -35) L BlD 7 v —T 4 #R(T-12, -18, -14, -15)D 7 )L — 71T T
SATH AL THDHZ ENHA LT (T-12 & T-14 135D F £ T asteroides T
Hotz) o YT RTO 28 FRIC oW T GP B X D f#HT & 26S rDNA v —
by AENTCE O IRIEN FRGR S L, GP IBIES N RSN, DI Lty
GP BT L DT B R T — 2 RXR—A COMFEICBIT 2 REA 7 ) —=2
IENTWD Z L2 MO TIHIEFELTZ LI D,

S HICHBRIEWNZ &1Z, Fig. 6 TRT Ko7 7 Ao =fA~ v 7L, Z
NETOT—FOWNEITRBRLRETHY | [FELZMEIET D 72D O INTE#®
EHEZDbDTHD, e zE. U AHEEE LT GEVLS, RFT
THEENTHZE L TV 2 AHbE(BikE o T-20/T-6, T-20/T-8, T-33/T-23,
T-35/T-17,% L O T-35/T-19 @ 5 #)D K AN RN TE L TWD, 2D
E1L T-6, T-8, T-20 NIAKHINT T asahii E 7T H A > TR ThH-o7=2 L,
[FARIZ T-28 & T-33 N T faecale ThH-o7-Z &, T-17, T-19, T-35 » T
coremiiforme T - 72 &9 Table 5 DHEE L 52RIC—FH L, ZhE TOHE
EEIDLICEFTLHDLER>TND, HllZiFRER-72Z & & LT, KTk
WTHEM T~ —F 7 Lz T4, T-13, T-18, T-29 @ 4£R1%. 7/ L FEEE d DA
MREWVEANZH Y, BRERIELIBHENE Lo TWVWHIETHDL, ZHUIInb
DRITBEE BB 2T, D Trichosporon JEDKEN HIE o722 & D3R

B X5, Zid spiddos D HOTEROXT SAPEEFIA LT LWz, 4
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BIDIZZOMITEEZREIEDL Z ERHIRI SN D,

[FIERIC T-85 (&M 70 coremiiforme &7 A v Siuiz) #Ri%, okks
D7) LEHE de DEENNS Z E0 D, REBOPRICMEL TS LD
CEOND, ZAEBRKNOHROND Z O LD R, O fENTIE TR
ThHY, INVFx—OFEMR - TN TEYSHD EBDbND, Lo T
A REEEX ) D REFEO T O EOUT SIZONTOERWIERZ D Z &2
T& 2, Uh, ZZTTRREZMROGHAMEIZHONTE B2 50880 TIEdH
D0, EWFEREICBON T, GP IEICL > TE W BELRFERN/GLND Z LN

Bl ST o7,

3-2 Candida &

Candida T 26 BROM AR Z KRBT 57202, 5FEO Y v —7 % Bz
AL TIT-72 GP o BJo s/ LR d (51-PaSS) Ol A f# - T
Rtk 2B L7 (Fig. 105 7 —% Fig. 11 , £7. ZORMH 2B TR
W22 DL, C-21 C. tropicalis JCM 5941 DA tropicalis D7 7 A% —b H»
SANT, Bffig O C-22 C. parapsilosis JCM 1785 & <7 #7122 L Th
%, C2LIZONWTEDT R 77 A NERBDH L, Yo —7 Hunt i L7256
TiX. C-21 13D C. tropicalis D/3N% — 2 1T LMNTHERR D | C-22 DX
— v CHEBI L (Fig. 12 B X W Fig. 13), W& O /7 L : de
(=1-PaS85)13 0.015 L/h &< Mg THEWZ LA 2 T,

ORI, C21 T VHEL C. tropicalis 135k L< . BEOMA4IT C.

parapsilosis EHER SNT-, ZOEHGFHAELEL LT, C-21 ® 26S rDNA D1/D2
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R A A AZDWTH IS fEHT 217y, DDBJ 7 — & ~X— 2 |Z%} LT BLAST
P —F&iTo7, TORER. C-211% C. parapsilosis &7 A i, ZhE
TOT)NWVFEL C tropicalis lZ X AT )L Th o722 & HHEA LT,

wiZ7a—7 ptM12 R L7607 v 7 7 A WICE T D C. albicans &
C. tropicalis D TR cegf & A b5 RkICHEE L(Fig. 14),
BeSIfiENT 21T > 72, n'TGGE #%. C-1 C. albicans ¥ J. O C-13 C. tropicalis
TN ENENANAY Rk 2G0T V200 L, Z2OWh 7630 Kk
@O DNA ZHiHi L7z, 73> F k @ DNA Ol pfM12 OFEAIZ 72> T\ B 7=
W, N RKkD DNAZT 7L — k& LTPCR 217984, pfM12 13554
MO T 74 ~v—LoTnD, 7% PCR TIET7 =— U U ZIREIZEKD
D 40 CTITo TV, ZZIZEITDH re'PCR TlE7 =—Y 7% 60CITEX
EL, YA 7% 10 11 7 Vv TiTo7z, /S R k @ DNA HEEDORER
UTGGE {7 - 7= (Fig. 15), 3> Kk ¢ DNA OHEEBHER SN2 &b,
WDAT 7L LTNR Rk DNAZTAZ n—=7 L, ZO®%ELERS
PE%x LTz, Fig. 161X C-1 BLUC-13 DN Kk OHEFEAIS % Clustal W T
T L7=b D THD, N RkIZZDV A X3 571bp T, C-1 & C-13 & DR
TIXZ 10 BEDOEWVAHYD . ZOFRET U—L 982% Tho72, 2D Lnb
N Rk W cegf ToDHELZHEITELWZ ERENT, £ 20O/ %
DDBJ 7 —4# X—Z{Zxf LT/ = —L7=& A, 258 rRNA BT DRESIT
bHZ Lnbirol,

70— 7D spiddos & Rk & Fig. 17~21 8 X W' Fig. 22~26 |2~ L 7=,

FT. BEH LY e —7 OEICG U CR—Z7 7 2ZxF LT spiddos DZAL D
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Rz, HEORH D C. albicans & C. tropicalis \(ZOWTlX, Yu—7
pfM19 25 L7z & X% C. albicans 1 3F KD /35— OFEWVRBHFZIZEN T
Wb—J5TC. C. tropicalis DERRD/RZ — 2 OEWVVISIFEREL 2L, WT
NHFELL L T=(Fig. 18), Z D & X ORFHHL., C albicans ® 12 #kix 1
DY FGAZ—IZELEELTIZ2ODT T AKX =i (Fig. 23), Ziix C
albicans D77 ) LOHIZIX, MROZERMEZ FFEOT 22— R 8 > T
ZFOMEE A 7 e —7 pfM19 XV U S L TCE AR E L OND, o
DEIICGPIETIET =T 22 5 2 L CHfEIC, [W—2 7 & (f#) ZxtL
TEENRT 07 4 = VOBRINATRETHD (ZOZERNT /) L2T7u7 1)
JEWHIAFROmE) L, EFIC L THZmmMRBLIA B CTH D 2 & 3k

ST,
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3-3 L. sanfransiscensis

tHELDOYVRFZAE L TITXDHETHREOWTHWSL L L
sanfranciscensis 22 th., B L QX7 U N A —F L L THWLRT L
plantarum C2-32 & P. pentosaceus F3-24 O ZMEARIZHOWT, 5 fEED 7 1
—7 (pfM12, pfM19, Hunt, TeeGee, B81) % H|ZfEH L CT{T->7= GP iE)
BB DAL PaSS i n 4 ) KEEE dp (=1-PaSS )0 V2 2 > T UPGMA
ETCHERR L7 R A0 2 Fig. 27 12, AL OB VR Z A © 0 7 bR L7255
ot & Fig. 28 (27~ L7=, GP LTIl L. sanfranciscensis 22 #£1% 3 > ® Cluster
A~ClZhnrilz, —HIUVREZA L 7 TiE 450 Cluster I ~ IV T 07
E L TW%, Cluster A (& Cluster I {2, Cluster B (& Cluster II, Cluster C i&
Cluster 1T + IV (Zxfit L CWe, UARZ A B VTl L sanfraciscensis
JCM 56687 |, LOREITT M ET, L ITRE R L HICBbi 505,
GP T L. sanfraciscensis JCM 12444 £ X7 #{HTe72 EOEWIH D03, K
TR TR BfR 2 7R LTz, RATIEDIEVIZ LY | SRS o FaR e o —

WEDVIEAT D2 LTI EEZX BTV H0D,

3-4 GP BT & 5 KRERMEBER

BIIE, =@ rRNA BETORFIESEDEV D, EZMLAEY (eukaryote)
& Rz R 2429 (prokaryote) % [RIREIZ SRFEAREATIZ 3T B AV D FHEIFFTE L7220,
Alal, GP MEOAREH RS A MED B KIEH R EN AR CTH D Z & D—3
L LT, ZHETICHWE Trichosporon & 38 ¥k, Candida J& 26 ¥, L.

sanfranciscensis % 1Ml 24 ¥k & #7212 Saccharomyces cerevisiae 9 1k
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(Table 4) Z N Z 7242 9T FRIZ DWW T, 4fEFHDO 7' 1 —7 (pfM12, pfM19, Hunt,
B81) ZfHA4IZHW= GPIENLELNTZY /) Ll de (= 1-PaSS D F-HE
A HASRBHER &R ATz, T ORER%E Fig. 29 1077, i CT4fOK T 1
— 7 HM GP TE LT doE CTIER L 72 2 M b Fig. 30-1~30-4 (2777,

FT. BICHEREERRATRELS ZOTL5R/MENI2 D &SP TEL
TWen, 2O T LT L. sanfraciscensis @ Cluster 23 S. cerevisiae ®
Cluster & X7 Z#i A, % ZIZ Candida J& DFE#E D Cluster NEWNS I - T
BB RNEAE LI KE Cluster 2Bk L. =& Trichosporon J&®
Cluster 28 —53 9 5 R OFER & 72 o7z,

B o WIIHEmIZHAD &, £9. Trichosporon J& LR —HE4 ORIZ~T &
BN Cluster # % L. 3-1 Trichosporon J&D & Z A THijak L 7= fE4 7 ~L
DY AR LI & & LRER~T V7% Lk (T-11, T-19, T-20, T-33,
T-35) , T asteroides ® T-12 & T-14 N7 il E2o>7z, L 3-1
Trichosporon J&® & ZIIRMBHERIZHER L7 e —7 R 7HETh -2
DIZHK L, SENT 4 FEEHE Dol ORBENRA o ThoTc & Bbihvsd,

Candida & 2SO Cld, Bk & [FERIZ C-21 C. tropicalis JCM 5941 7 C-22
C. parapsilosis JCM 1785 & X7 ZfflAr, T~)LFESL O ZiEfCT& -, &
Z AN, HLBEE L-23 L. plantarum C2-32 7% Candida J& ® Cluster (Z A5 &\
IRBRRBE LB ONT-, L23 13X DE4 D LT L. sanfranciscensis O
Cluster DI ITNET HONREREBDONDD, Hlix & o7c & ZAITLE
Lic, %70 —7 THERR L7 % #Mt Fig.30-1~30-4 2BV TH L-23 L.

plantarum C2-32 1% L. sanfranciscensis & I ZBENLTHE L TW5D, ZDI L
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NHT5HE, BIZZT =T b0 Tidenwk BEbinns ., £ ORKENIS
BOMETH D,

R OMFH TN DD FFIXHHIZE L, T T TEHEROIZ, B D
BU L (AR X ST D RAAL Y - F) OEICx LT, BROIZE—o
BRECRIMEIC BT (KK OFE - 288, ToRiGmEs —EoEEELZ b
STHRETHLZLEZRLIEZLETHD, Thbb, ZREEKRE KL EHT
5 CCITE-T, WEREHY — L L LTO GPIEOFEIMEEZH NI LIZEW

2D
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481 BE

Al G e LIEE, 372bb Trichosporon 3 X, Candida ® GP
BIZED 7722 ) 7T, BREOILVF Yy —al 73 (CODT )L
A DREFL A BRI S AGME S 2  SEERBE TH O NT L, HIZ 268
rDNA OHHEEFIREZ LT, ZOR R oML LTz, GP 1L spiddos 121
TIE2 <, cegf DIFEHEL 92 HE L, ITHREMOLEICESI THH Z &
LHERTE 7, FHIR2Z L1 cegf @ DNA Wi, HEEEY O HEIZ U
TIHFEIER Y TN ThD, DEV, v—F v 7 HICRHET S
DNA X, Vv LPCRTHH NI T 7 A4 ~—& nTGGE 7026810 H
L7z cegf Ry Ra#RICZE D £ £ PCR 21772 - TR TE 5005 T, BEIC
METETWDLIRBDTHD, BHEOY =7 7D& 57 PCR 7
TA ~— &kt T D FHBERHERK TN DE®), GP EOHEREO TS % R
B 1=z, EHIF 72 515D D1/D2 268 rDNA O —/47 vy v 7 % A lal FEhi
L7z, CCIZBWTHERTREAEYD N TEIGEICEEM T, T2bb
U=l TN L IR DN, cegf i oTo— v T DIE ) NEE
EBICBWTT o LT WT Fr—FIRb tEX LD,
AEIOER TR ON TE I THEOR 2 7V —T7 2T s
J LA ST, R LTENLDO T —7 1L Z D Trichosporon &I
B THoZ T, RETH-T-, SHOEBRTHEOLONLEZT 0 —7
TIA =T, EETHo, BICHBNIZLRRUICLRENRTWD
B, Ta—TERELTNELNNEE GPIETIEY ) 2O KB EEET D 2

EMTED, LIEEN->T, TEDHRFZL DT n—T 2o KoL,
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LIl s, 1HEO T m—7 OFER (Wobid pfM12 2H 3528, 4
Bt OEE, J 725 Trichosporon, Candida JEIZDOWTCIXT 7 A ~—
Hunt 3R b Thotz) THHEEZNET L0+ TH-72C¢" 0, 2% 0|
T 1 HD GPIEOEETHR LN DIFERENEICHDICEZ N L2 ERL
TNW5H6D, Z D LIFFEFFRIICERIZ)N > TWnWD, DFED | fFREX
FEBREAEOLITIZIT A L T4, EBRBIEICES 59 (GRIEY 7L
ICTHEO T 0 =7 2o 18R 13, =7 v 7B T 59 L

LThH, To &7 (Table 6, 7)., filR7T R —T DX AT LHIL, X5
ETHAYREIOG L TRE-TL D EBbh s, RBMICHEEL 5O KK
Dl —ATIX, EfERREREEICIE1IEEDS LF2fE0 7o —7 26
L7 EBREMECER Y . KIEICH A2l T 5,

KB CC AR DA FEBRHAED K 5 7/ i CC Thinz T
WORBBEIL, K3 X b LIERAEE TR EEEZ R L DD, IALTF v —
DEEF = v 7 2 AHEBILTHZ L THDH, HHEWRTIT. Th DOl
TIEa A NOREBEEREND, Table 6, 7T TGP EE Y —r v v T D%
NEAAMIOWTOREZITR -7, T IE, ERERITIKFT D
ETAHLHDIN, =T AT GP D 3 A FRIE B FUL L,
RERIE 1.7 53 TE D LV I FERTH 72, GP D =2 MR L fudfb
DOIFEIZE, 1) =7y 7 TiEtniL~ULETIZ PCR EY ORI
WEEL 725 TL 20, GP ETIREANLE /2, ZOHFMBE T, Ml
NH OB DNATHZ I TEL, 2D%D T X APCREZ{TV, KRIZT

% I PCR FEW # R I12 TGGE IZLT 57217 TLV, i) TGGE fi#fTiL,
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RO T NVEKKEIEL Y b 1 FIOEETHE LN D HERENEERICZ N
THDHOV, 7l MERAEREM E LT —E LUV EHERET 572012,
TGGE I DEME B FE R O TORENH > T2, ZOERBRPL E
ZHERT 2 NS IRRBIOHA® B2 Ly | EHUVEEME L BT — 4
AR REIC L ZE bR THERERTH D,
EHIZGPEDORIOAY vy LT, 7045 PCRICAVWS T n—7
TA~— %Mz 5 ET, DRMTESIROFEHRENHFOND Z L bEE
BRRTHD, BIZIX, ARIOPFFETHEN L72EELR 12mer 0774 ~—0
LA TIE4X10120F Y 1.6 X107 2R HHEO T m—T R b L) 2L
272D, AEIOMFETHERA L7 e —78%, TOBKRFEEO NG, -
STETHEOLWVESFEHETH L, b LMLERLIT, e —TOMELHLX
52&T, A—OBEICEY, +HRL_NDFE ST BIOEHRERD Z &
NHRETH D, L7=28-> T, rDNA FEI T/ - RIENHETARWEAICY
— g 7T 7 u—F CTEAINICIT/R DIl TVW D cytochrome X oxidase,
gyrase HED X ) RBLRTEY—T v NTHTZILT T4 ~—%&it - OT
LMEITRNDTH D, £D F, GP IETH LI DNA WilL, 74 A
PCR RRHEM L7 7 74 ~—TEZIZV =T Y U I RARETH D, DO F
D ve'PCR 2175 Z L THOIMBIEEIZY =y U IRTEDL L0 BEE
Thod, ZhbHD GPIEDFRHEIZ, BN O KRBT S LEE & 722 2 KB
BLCCIZRBWTIL, FRZERITH DL LN x K9,
WFROFERTHE D THH, GP B HHMNRBRIESH 5, T72

HH. PaSS E(d 53T 7 AEED A LOMRGRFEEZ AL TN D 2
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EThD, 2 EWHENBEND X 9 20T T b VTR L 0 i1dde L AR

GHNZ 72 D0 (spiddos OXNGERN 2 =— V7 IZEE H720) | BEBEMED

F*}

BAITE O RITEE L 72500, Lo, Ahmed S ORFZE(Z O,
BORUAR, RNy z2 B W BT ARMOEERE) 2 W Tl
WA R RBANZ LS W FIETH LN MR L GPIBIC X DR S —
BLINCE Y GPEOZNROIGH )< #HFRIL, BN LA TH D 2
& DRI DDy > TWBH 6D, SRIOFIEDORIhERF %2 LB LT, GP kD
HAFFEDORA LV & Trichosporon J& DFERS Candida J&OFEITEISHIITIET
WZ EARENTZ, TDO LI RBAOHGGAIHR NN TED LT DI

X, ZOfERZ GP X EHRBERICH LD 7 7 A2 ) 72T 51
FrICEEZ L DRITIL72 B2\, Z O A EIMNI &AW Rl i3k
P OHEALRA OREIERBEA D 0 | BLRE N, EEICS ZhE TlcERaIn:
FERIZIE, GP IEAERFHCME 2 ST L 0 RHPHICHEA T&E 5 &0 9 e
RHIFER IR SN TE 72, YREN O LT o ARKEWICHERER TR
SWEmRM 27 A THEINTWDHITHMEICH LT GPEZEHAT 5 2
LIZRER VN L3, BEATHH ),

Fig. 4 & Fig. 5 T, GP & D1/D2 26SrDNA > —/47 v o712k 5
Trichosporon J& D AT X 51272 o 7=, [Fl—Tlid7e 2> 72(D1/D2
26SrDNA > — 7 v o v bAERR S VT2 R %Mt @ Cluster I © 12 T
asahii’n> 72 % Cluster AN —#8 & L CA- TV D), ZhidZhnEnoliik
FMOENILD2BDTHY . RFBHERIZISDTHWD HIEIZ L > TR

DR BFE —IC R BRI EEDOZ L THHW, HHT X
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D1/D2 26SrDNA > —7 > 7 OfERTH % Fig.b #d Cluster I T,
FROZRITIZEA LR, DF Y RERERL L THDLOICKIL, ZR
DRRENR ED L BNWTH D INDRIBERE 3038 D H DD GP IEDHENT > B 15
LI’z Fig.2 OF%mE TiL, BROZEZEPPAfFEICERNL TS, T XTI
Trichosporon J& D& DOEWE ITSM=C Oyt 5%, 188 rDNACY, D1/D2 268
rDNA®), 1IGSE D v — 2 v 2 fighii CiTbn C& 7z, —J, FNZEROfE
#ri2ix RAPD®), AFLP®), MLST®OMHTENFH SN TE L, b D
FRNTIE IR O ZREZBLH DD, T SFEANGROEREZB LD, £D
HEJZIS U THEWS T v, M—BIREESE L TR > Ty, AL
GP ERMCHEM N G FRFICOBRCE LR E R T 2 LN TE DL
HWIZEEDKZ D,

NNTF ¥ —alb a8 T GPIEOR R A TG D7 fed 72 kI
WO 2 GRinEz bMWD, T72bb, 1) HEEE ToeEMERIGE L
= TiERE &, 2) Fig. 6 O AKX TR LIZLSIZ, £ cegf D —7
YT EED, BBEROT =T 2R L TRITOEILEITO 2L Th D,
SR OMFFRIZBN T, GP EONT LA LN T — X 3o FENLES
NeT—2L =KL, fisgTHbDLRoTNDIENLHLNREL ST,
GP EDENRT S L JSHMEEZEZBE T oL, 1ZEAED CC ITE - TEET
Tu—FL L TRETHDILEEIDND,

fEme LT, GPIEICL Y I LvTF vy —aL s v a (COWRITHHEFETIE
Trichosporon & Candia % . #1@# Tl% Lactobacillus % &3 L OBk D4 T

(T > TEMICHEE «- 7ENTERI L2l L, TDRNT,
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Trichosporon & Candida DEDOWPIZE D T X)NVFEL DRRY BN DHH D %R
ML, TOHEMPELI>722 &b 268 rDNA > — 7 o At CHER T 5 =
ENTE, GP IEOMTRERNOE I 2R T ZENTEZ, S HIZ GP IEDOM#E
Hriflize LT, —ABEMEIIAZZBIZHEHOH 5 & B BN bl
WZEEHALNMICT DH I LN T X (T35 T montevideense — T
coremiiforme). ccgf |33 —/7 v ALV DRG R EAAREETHZ L%
AT ZENTE, LT, EEBIGHIEZZ D, GP EIFHRL A1 G
RAAL Y () VL a8 DR EY & MB35 Z LR A[RETH

LT LRI ENTE,
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SE #E

ANF ¥ —al s g (COICBWTEHROMEHER - FHIIM CHE
EHThHV, EmL bER D, WEME - FHOTZOOFT = v 7 Hik, OF
D RIEIEICIE, TERREBIZAZIX U, A - AR TIES O i) 72 £ HA

ckBboE, PFGE Off, Zd~_— 2|2 PCR HilF&F|H L /=@ sHIc
E2b00H 5, CC DHEEBICBO CRAMORIEEEZ HWD DIERE
229771 EWER 33020 . PCR EATANEE LIZBIE, SET = v 7L LT
TS LW EIFEWEE, PCRHA 2 FIH L 72 FIEEICIX 16S rDNA®),18S
rDNA®, 265/28S rDNA®), ITS1D, IGS120 rDNA FEIEC, HiEE s T gyr
B3.19  rpoD 8 Cyt b 15 %0 House keeping Ein+ D — 7 o AT
ZEDPREERDHDIZND, TNDHICEXIRAEEFELIALTHD, —F,
RAPDS, 17 AFLP(8, MLSTCO[IkE L~ /LN KR ThH 5, EEEORIE TR
DHLAJL(E, B, RIS THEZRIRLTEBY | X TOREKICHLE

LIERIEEIZ I E TR o7,

4[8l, Trichosporon ¥ X O Candidatk % - 7-#F7E Tk, GPENLED
N7 LEHEEff - T, LV ERL NV E LTy TRZ Y7L
TRk 2 BT D 2 & AT X (Fig. 4, Fig. 10). £ DO REM NS T~V TR
LD M T L LICII LT, HFETT 27 7 7 A LGP
SN B R EE W (cegf ) H b T VA OFR Y Z iR LT,
IBEFFA & LT D1/D2 26S rDNA T 21772 o T2 . GPAIZ X D FEHH3
ELWZ & AIBFR L7z(Table 5), D%, ERARAT 22 EiLd CC I

BWTERIZT NNVEBALDOEENETINTE (Mt 2 —D Web 124
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Fio, AR AEHE~ N Y v 7 Ak —E ORI 2 &5 T & i
L7 = AR (Fig. 62 EHT 252 <, —HREBEOH 5 & Ebi-fn
VSMZ B WRERICH D Z & Z2Rm T e 32277 LS, GP B0 7
BEE L CORBROILES ZRT 2 ENTE,

TARTOREKICIE LRE « SBENRRVWBIE, Bl LUz &
DIRRLLINE R A A () L~V D IRIRAEY & %4212 GP 1B L 5 —FE
SHENARETH D Z L AT Z &N TE(Fig. 29, Fig. 30-1~30-4),

FEICETH 1T AE 0T =07 ax ML, GPIEFK 230 M
TY—=T7 v 7O/ USIZEEED, Ml E TORMIIA 4AR# T —o v
T ORI 12 TH DA & 720 (Table 6, Table 7). [FIERE & ik 5
TR, aAMRT v A EIFTWAH I EBNRENT,

L= o TABOFERIT, CCIZRBITDHHBERY —L L LTH GP ED
B2 FEE LT R & 72 o 72, Trichosporon 38 ¥R 7T KRB X Y Candida
26 i 1 RO I AT RANESEHBALIZFENLT DL, DROVABTS
BOBEKENERIETEHL TND720IZ6D I ATV EREE LD,
B D VT T OARREIC H D RS FTET 2 FH TR S 113 - <, L
2> T, GP IEZIERDFEE « /7L L T CC THWL R HIE, IEHE
PORE— SINTZHEROEBN AR L 720 . EERD 7 + U 7 4 —Om L RIA
E (R
R, AR =7 o —(NGR)DBIFIC LY v —F v 7 A — i

BRI EL TS, NGS ZHICHEERIIFHICE EE 6T, a) IE5Y
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(EZ 22 VT MERLICTD T A7 U7 h— LT, b) #5558
IRIRDFFERT ) LU A RIRBIR B Z — L DT, ¢) DNA-Z /X7
EHAEEROBHE, d) AFk, 7eFED S ) 5 DNA OERE V-
VT X7 AT, @) Z VX EMMAER O, H 4 & DNA
D 3WICLEMIZIIT DELE O, g) b b OGN O BhREC R R
RTWREDAZT ) 7 AT Lo e THEROBASE N AR TH Y |
OB EFZHENPOEHKICTHLHE, LorL, —FH, MAYMHEEEICHE
ZRIEREIL, 17 2-2-3 Tifgam L72 K 912722200 354200 £ > M) DELS
ThHhO, &Y L=  ATHEEEZIT) 2L IXEHRESL TH D, Hifi=
A M@ LT, BURIZBWT NGS ZEREBICHWD Z L IIARRE TH
D, BENTRY, HMNLHIEITS DICEBEERY = v MEZ WD %3
1Z72<, JR THAHTHLIDIZHHK I LD,

a X MR TR GP IETIEEER T3 v /37 e spiddos L9
7 MEREG 2, INERRBIEEICHWNS Z L TEMR AT 5T — 4
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Fig. 1 Main steps of genome profiling (GP). GP consists of DNA extraction, random PCR, uiTGGE and computer-aided data
processing (normalization). While the specific PCR where the primers hybridyze to the template DNA completely complementarily
and render the target region amplified, random PCR enable us to collect double stranded (ds) DNA fragments from genomic DNA by
mismatch-allowing hybridization of a primer. It has a meaning of ‘random sampling in Statistics” which extracts partial information
from a massive one. The random PCR itself(?) is identical to the concurrently devised RAPD (random amplified polymorphic
DNA)@8), and GP has an additional process to obtain the sequence information without sequencing: TGGE which can detect the
sequence-dependent double-stranded DNA melting®®. This figure shows the weakness of RAPD which is usually operated without
controlling temperature: That is, the fluctuation of temperature changes the order of DNA migration pattern as indicated in the inset.
In TGGE, single stranded (ss) DNAs behave quite differently (monotonously) from the corresponding dsDNA, providing the chance
to discriminate them.

The key step of the GP method is the computer aided normalization of featured points (shown in circles in the panel of TGGE), which
generates fluctuation-free and reproducible (thus, species specific) data termed spiddos 5 This figure was taken from Journal of
Microbiological Methods ©9).,
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Fig.2 Three processes of genome profiling (GP). Random PCR. A praobe binds to various sites of genome DNA in a mismatch- and/or bulge-containing
structure when the PCR is operated under lower temperature conditions, leading to the generation of a set of DNA fragments. The figure represents the
whole of chromosomes conceptually but not the actual shape. (b) TGGE (temperature gradient gel electrophoresis). In TGGE, random PCR fragments
are forced to migrate in a sequence-specific pattern which has featuring points (open circles) together with two internal references (shown in closed
circles). (c) How to obtain the PaSS (pattern similarity score). The genome profiles of two species (top, left and right) are computer-processed after
spotting featuring points (shown in open and closed circles). The featuring points derived from two internal references (shown in closed circles) are
used to normalize the other samples’featuring points so as to obtain spiddos (species identification dots). The definition of the PaSS score is shown at

the bottom (see also Ref. 25). This figure was taken from Journal of Microbiological Methods ©9),
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Intref. 5 (200bp)
3501 AGTGGTCCTG CAACTTTATC CGCCTCCATC CAGTCTATTA ATTGTTGCCG

3551 GGAAGCTAGA GTAAGTAGTT CGCCAGTTAA TAGTTTGCGC AACGTTGTTG
3601 CCATTGCTGC AGGCATCGTG GTGTCACGCT CGTCGTTTGG TATGGCTTCA
3651 TTCAGCTCCG GTTCCCAACG ATCAAGGCGA GTTACATGAT CCCCCATGTT

Intref. 6 (900bp)
401 GCCGGCATCA CCGGCGCCAC AGGTGCGGTT GCTGGCGCCT ATATCGCCGA

451 CATCACCGAT GGGGAAGATC GGGCTCGCCA CTTCGGGCTC ATGAGCGCTT
501 GTTTCGGCGT GGGTATGGTG GCAGGCCCCG TGGCCGGGGG ACTGTTGGGC
551 GCCATCTCCT TGCATGCACC ATTCCTTGCG GCGGCGGTGC TCAACGGCCT
601 CAACCTACTA CTGGGCTGCT TCCTAATGCA GGAGTCGCAT AAGGGAGAGC
651 GTCGACCGAT GCCCTTGAGA GCCTTCAACC CAGTCAGCTC CTTCCGGTGG
701 GCGCGGGGCA TGACTATCGT CGCCGCACTT ATGACTGTCT TCTTTATCAT
751 GCAACTCGTA GGACAGGTGC CGGCAGCGCT CTGGGTCATT TTCGGCGAGG
801 ACCGCTTTCG CTGGAGCGCG ACGATGATCG GCCTGTCGCT TGCGGTATTC
851 GGAATCTTGC ACGCCCTCGC TCAAGCCTTC GTCACTGGTC CCGCCACCAA
901 ACGTTTCGGC GAGAAGCAGG CCATTATCGC CGGCATGGCG GCCGACGCGC
951 TGGGCTACGT CTTGCTGGCG TTCGCGACGC GAGGCTGGAT GGCCTTCCCC
1001 ATTATGATTC TTCTCGCTTC CGGCGGCATC GGGATGCCCG CGTTGCAGGC
1051 CATGCTGTCC AGGCAGGTAG ATGACGACCA TCAGGGACAG CTTCAAGGAT
1101 CGCTCGCGGC TCTTACCAGC CTAACTTCGA TCACTGGACC GCTGATCGTC
1151 ACGGCGATTT ATGCCGCCTC GGCGAGCACA TGGAACGGGT TGGCATGGAT
1201 TGTAGGCGCC GCCCTATACC TTGTCTGCCT CCCCGCGTTG CGTCGCGGTG
1251 CATGGAGCCG GGCCACCTCG ACCTGAATGG AAGCCGGCGG CACCTCGCTA

Fig. 3-1 TGGE band pattern and sequences of double internal references.
(A) UTGGE band pattern of double references (IntRef. 5 and IntRef. 6). The conditions of
UTGGE are as follows, 6% (w/v) acrylamide gel (acrylamide: BIS = 19:1, 6.5 M urea,
1 X TBE buffer), uTGGE electrophoresis was performed under the conditions of 100V, 9
min duration and a temperature gradient of 15 to 55°C in 5 X TBE buffer. (B) Sequences of
double references. Double references are extracted and amplified from pBR322 DNA by
PCR. Left numbers are site numbers of pPBR322 DNA.




Double Reference (IntRef. 5 and 6)

First(W,) Second(W,) Third(W,) Fourth(W,)

profile

Spiddos

Single Reference (IntRef. 1)

First(S,) Second(S,) Third(S,) Fourth(S,)

profile

Spiddos

Fig. 3-2 Comparison of double internal references and single internal reference used for uTGGE.
The double references (IntRef. 5, 6) and the single reference (IntRef. 1) systems were compared employing
the same random PCR products to examine the effect as the internal reference for uUTGGE. The blank circles
and the filled circles on the genome profile indicate the featuring points of random PCR products and the
internal references, respectively.




—T-1T. asahii IFM 48429
T-2 T. asahii IFM 48575
{T-S T. asahii IFM 51598
T-3 T. asahii IFM 50223
T-6 T. asahii IFM 52660
%T-S T. asahii IFM 53544 A
T-20 T. cutaneum IFM41606
{T-? T. asahii IFM 52822
T-10 T. asahii IFM 53858
T-9T. asahii IFM 53746
—T-4 T. asahii IFM 51250
T-12 T. asteroides IFM48559
T-14 T. asteroides IFM 48960
T-13 T. asteroides IFM 48608 B
T-15T. asteroides IFM 48961
T-28 T. jirovecii IFM 48577
T-29T. jirovecii IFM 48578
T-26 T. inkin IFM 48551

e T-27 T. inkin IFM 50224
T-16 T. coremiiforme IFM 48963

T-17 T.coremiiforme IFM 53879

N

1

T-35

T-19 T.cutaneum IFM 41129

T-34 T. moniliiforme IFM 48581

T-11T. asahii var.faecale IFM 51597

T-24 T. gracile IFM 48564 C

T-25T. gracile IFM 48609

T-22 T. domesticum IFM 48565

T-30 T. laibachii IFM 48579

T-36

— T-37 T. mucoides IFM 48611

{T-Sl T. loubieri IFM 48563
T-32 T. loubieri IFM 53856

iT—33 T. moniliiforme IFM 48558

= o =

T-23 T. faecale IFM 48560

T-38 T. sporotrichoides IFM 49226
[T-18 T. cutaneum IFM 40140
T-21T. cutaneum IFM 48620
— X-1C. albicans JCM 1542

-0.1

L X-2C. tropicalis JCM 1541

Fig. 4 Phylogenetic tree drawn based on the genome distance d, (=1-PaSS ). The genome distance
adopted here is the average value over the values obtained with the seven different probes. UPGMA
algorithm was used to make this tree. Those species that are disputably assigned are shown in bold. T-
serial numbers are the same used in Table 1. The distinct clusters are designated A ~ D. This figure was
taken from Journal of Microbiological Methods 69,



T-26 T. inkin; AB492265
4'T-27 T. inkin; AB492266
T-12 T. asteroides; AB492252
T-14 T. asteroides; AB492251
T-13 T. japonicum; AB492268
T-15T. japonicum; AB492269

T-1T. asahii; AB492277
T-2 T. asahii; AB492241

T-3 T. asahii; AB4922423
T-4 T. asahii; AB492244
T-5T. asahii; AB492245

T-6 T. asahii; AB492246 A/ (B)/(C)]
T-7 T. asahii; AB492247
T-8 T. asahii; AB492248
T-9 T. asahii; AB492249
T-10 T. asahii; AB492250
T-20 T. asahii; AB492242

T-16 T. coremiiforme; AB492253
T-17 T. coremiiforme; AB492256
T-19 T. coremiiforme; AB492255
T-35T. coremiiforme; AB492254
T-11T. insectorum; AB492267
T-23 T. faecale; AB492261

T-33 T. faecale; AB492260

T-18 T. cutaneum; AB492257
T-21T. cutaneum; AB492258
T-28 T. jirovecii; AB492270 I1[D/ (B)/(C)]

T-29 T. jirovecii; AB492271
[T—34 T. moniliiforme; AB492274
T-37 T. mucoides; AB492276

T-31T. loubieri; AB492273
—IjT-SZ T. loubieri; AB186489
T-30 T. laibachii; AB492272
— T-38 T. sporotrichoides; AB492262 11 [(C)]
[T-22 T. domesticum; AB492259
T-36 T. montevideense; AB492275
[T-24 T. gracile; AB492264
'T-25 T. gracile; AB492263

Fig. 5. Phylogenetic tree based on D1/D2 26S rDNA sequences using the UPGMA algorithm. Each sequence was assigned based on BLAST searches. Those
species that led to the decision of misassignment and re-named are indicated in bold. The distinct Clusters | ~ 11l are indicated at the right side with Cluster
names obtained from the GP-based tree (Fig. 4) where Clusters B and C are divided into subclusters (shown in parentheses). This figure was taken from Journal
of Microbiological Methods (69,



T-1 T-2 T-3 T-4 T-5 T-6 T-7 T-8 T-9 T-10 ( T-11 | T-12 | T-13 | T-14 | T-15 | T-16 | T-17 | T-18 | T-19 | T-20 | T-21 | T-22 | T-23 | T-24 | T-25 | T-26 | T-27 | T-28 | T-29 | T-30 | T-31 | T-32 | T-33 | T-34 [ T-35 [ T-36 | T-37 | T-38
T-1T. asahii 0.042 | 0.043 | 0.074 § 0.051 [ 0.047 | 0.044 | 0.040 | 0.051 [ 0.047 | 0.071 | 0.063 [ 0.100 § 0.079 | 0.076 | 0.069 [ 0.063 | 0.094 § 0.068 | 0.050 | 0.080 | 0.067 | 0.068 [ 0.069 | 0.074 | 0.073 | 0.081 | 0.072 0.067 | 0.083 | 0.071 | 0.065 [ 0.076 | 0.061 | 0.071 | 0.073 [ 0.075
T-2T. asahii 0.031 | 0.064 § 0.029 | 0.044 | 0.052 | 0.046 | 0.057 | 0.047 | 0.074 | 0.074 | 0.097 §0.082 | 0.079 | 0.072 | 0.066 | 0.097 § 0.071 | 0.049 [ 0.090 | 0.072 | 0.073 | 0.077 | 0.080 | 0.075 | 0.080 |0.086 0.068 | 0.081 | 0.074 | 0.071 | 0.075 | 0.065 | 0.076 [ 0.075 | 0.078
T-3 T. asahii 0.074 § 0.037 | 0.044 | 0.052 [ 0.048 [ 0.059 | 0.050 | 0.078 [ 0.068 | 0.093 § 0.076 | 0.077 [ 0.071 | 0.067 | 0.087 § 0.069 | 0.052 | 0.083 | 0.067 | 0.068 | 0.078 | 0.078 | 0.076 |0.084 | 0.082 0.067 | 0.083 | 0.075 | 0.068 [ 0.078 | 0.064 | 0.076 | 0.072 | 0.073
T-4 T. a sahii 0.057 | 0.064 | 0.063 | 0.068 | 0.078 | 0.068 0.090 | 0.092 | 0.086 0.095 | 0.065 - 0.089 | 0.094 | 0.097 | 0.095 0.087 | 0.093 | 0.089 | 0.092 | 0.094 | 0.091 - 0.092 | 0.097
T-5T. asahii 0.049 | 0.057 | 0.054 | 0.064 | 0.058 0.079 | 0.075 | 0.074 0.078 | 0.058 | 0.095 | 0.074 | 0.075 | 0.083 | 0.084 | 0.085 | 0.089 | 0.092 0.076 | 0.085 | 0.078 | 0.072 [ 0.076 | 0.074 | 0.083 | 0.081 | 0.080
T-6 T. asahii 0.048 [ 0.040 | 0.051 | 0.047 0.086 | 0.076 | 0.068 | 0.095 § 0.076 | 0.039 [0.093 | 0.072 | 0.074 | 0.077 | 0.078 | 0.076 [0.081 | 0.096 0.072 [ 0.083 | 0.080 | 0.070 | 0.081 | 0.067 | 0.076 | 0.076 |0.085
T-7 T. asahii L1 0.045 [ 0.047 | 0.033 0.078 | 0.073 | 0.071 | 0.089 § 0.076 | 0.051 | 0.091 | 0.070 | 0.080 | 0.077 | 0.080 |0.085 | 0.089 | 0.091 0.069 | 0.079 | 0.073 | 0.073 [ 0.084 | 0.072 | 0.073 | 0.075 | 0.080
T-8T. asahii 0.048 | 0.050 0.075 [ 0.078 | 0.063 | 0.099 § 0.071 | 0.040 (0.091 | 0.068 | 0.076 | 0.073 | 0.077 | 0.077 [ 0.083 | 0.085 0.075 [ 0.082 | 0.078 | 0.071 | 0.082 | 0.063 | 0.073 [ 0.072 | 0.081
T-9 T. asahii 0.056 0.084 | 0.086 | 0.082 - 0.085 | 0.061 0.076 | 0.086 | 0.081 | 0.086 | 0.089 0.097 0.077 | 0.092 | 0.089 | 0.080 [0.093 | 0.080 | 0.083 | 0.084 |0.091
T-10T. asahii 0.078 [ 0.076 | 0.096 §0.083 | 0.084 | 0.075 [ 0.068 [0.087 § 0.077 | 0.051 | 0.089 | 0.073 [ 0.077 [ 0.075 | 0.083 | 0.077 | 0.086 | 0.094 0.071 | 0.078 [ 0.081 | 0.072 | 0.081 | 0.067 | 0.074 | 0.076 |0.081
T-11T. asahii var. faecale 0.070 | 0.094 §0.082 | 0.082 | 0.071 | 0.073 | 0.086 § 0.070 [0.086 | 0.077 | 0.081 | 0.076 | 0.068 | 0.080 | 0.066 [ 0.076 | 0.083 | 0.090 § 0.070 | 0.092 | 0.071 | 0.071 [0.085 | 0.067 | 0.080 | 0.089 | 0.085
T-12 T. asteroides 0.082 § 0.057 | 0.070 | 0.075 | 0.077 | 0.088 § 0.078 [ 0.083 | 0.081 | 0.071 | 0.070 | 0.073 [ 0.084 | 0.076 | 0.086 | 0.073 | 0.099 § 0.071 [ 0.092 | 0.079 | 0.060 | 0.085 | 0.069 | 0.081 | 0.085 | 0.079
T-13 T. asateroides 0.078 | 0.048 | 0.093 | 0.097 0.092 | 0.100 | 0.093 | 0.094 | 0.087 | 0.081 | 0.090 | 0.098 0.085 | 0.081 §0.088 - 0.087 | 0.084 | 0.099 | 0.087 - 0.089 | 0.087
T-14 T. asteroides 0.061 | 0.090 | 0.074 0.071 | 0.092 | 0.085 | 0.073 | 0.088 | 0.079 | 0.099 | 0.083 | 0.093 | 0.080 | 0.098 §0.076 | 0.096 | 0.084 | 0.080 | 0.084 | 0.072 | 0.084 | 0.089 | 0.089
T-15T. asateroides 0.081 | 0.075 0.074 1 0.090 | 0.087 | 0.077 | 0.086 | 0.078 | 0.083 | 0.082 | 0.090 | 0.073 | 0.084 §0.080 | 0.100 | 0.082 | 0.079 | 0.082 | 0.074 | 0.094 | 0.079 | 0.081
T-16 T. coremiiforme L2 0.055 [ 0.094 §0.058 | 0.077 | 0.089 [ 0.074 | 0.070 | 0.075 [ 0.070 | 0.072 | 0.075 | 0.088 0.069 | 0.086 | 0.072 | 0.073 [ 0.070 | 0.048 | 0.084 | 0.076 | 0.080
T-17 T. coremiiforme 0.095 | 0.038 | 0.070 | 0.087 | 0.063 | 0.076 | 0.069 | 0.077 | 0.064 | 0.072 | 0.070 0.070 | 0.079 | 0.073 | 0.073 [ 0.069 | 0.035 | 0.076 | 0.057 | 0.080
T-18 T. cutaneum 0.092 0.047 - 0.097 - 0.089 | 0.094 It
T-19 T. cutaneum 0.081 | 0.084 | 0.067 | 0.079 [ 0.071 | 0.080 | 0.071 | 0.079 [ 0.075 M 0.071 | 0.090 | 0.074 | 0.076 | 0.078 | 0.039 | 0.075 | 0.072 |0.085
T-20 T. cutaneum 0.097 | 0.074 | 0.081 | 0.079 | 0.079 | 0.084 | 0.086 0.071 | 0.082 | 0.078 | 0.073 [ 0.082 | 0.070 | 0.077 | 0.074 |0.085
T-21T. cutaneum L3 0.090 | 0.096 | 0.078 | 0.086 | 0.084 | 0.092 | 0.098 0.079 - 0.091 | 0.088 | 0.093 | 0.083 | 0.096 0.089
T-22 T. domesticum 0.084 | 0.076 | 0.078 | 0.086 | 0.087 | 0.070 M 0.065 | 0.081 | 0.068 | 0.077 [ 0.078 | 0.057 | 0.067 | 0.065 | 0.077
T-23T. faecale 0.069 | 0.079 [0.081 | 0.087 | 0.086 0.074 | 0.072 | 0.076 | 0.034 | 0.083 | 0.071 | 0.088 | 0.085 | 0.072
T-24T. gracile 0.056 [ 0.069 | 0.076 | 0.071 | 0.088 §0.070 | 0.080 | 0.063 [ 0.067 | 0.073 | 0.064 | 0.077 [ 0.077 | 0.077
T-25T. gracile 0.078 | 0.080 |0.082 | 0.100 § 0.074 | 0.088 | 0.076 | 0.076 | 0.080 | 0.070 | 0.090 | 0.077 | 0.077
T-26 T. inkin 0.036 | 0.079 0.077 | 0.097 | 0.077 | 0.080 [0.083 | 0.064 | 0.080 |0.083 | 0.097
T-27 T. inkin 0.090 0.084 | 0.098 | 0.085 | 0.084 [ 0.080 | 0.066 | 0.094 | 0.086 | 0.098
T-28T. jirovecii 0.059 {§ 0.080 0.082 | 0.083 | 0.081 | 0.075 | 0.083 | 0.083 | 0.085
T-29 T. jirovecii 0.100 0.100 | 0.099 - 0.093 - 0.096 | 0.097
T-30 T. laibachii 0.073 [ 0.063 | 0.072 | 0.073 | 0.063 | 0.078 | 0.082 | 0.079
T-31T. loubieri 0.057 | 0.073 [ 0.092 | 0.077 | 0.086 | 0.080 |0.085
T-32T. loubieri | | | | | | - L4 0.069 [ 0.078 | 0.066 | 0.077 | 0.074 [ 0.075
T-33 T. moniliiforme <0.04 0.04< <0.06 0.06 < <£0.08 0.08< =0.1 0.1< 0.080 | 0.068 [0.086 | 0.077 | 0.066
T-34 T. moniliiforme 0.069 |0.083 | 0.083 | 0.079
T-35 T. montevideense 0.075 | 0.060 |0.079
T-36 T. montevideense 0.080 | 0.086
T-37 T. mucoides 0.077
T-38 T. sporotrichoides

Fig. 6 Triangle distance map (tabular presentation of genome distance d ).
This matrix is the average of d ; (=1—PaSS) obtained from the GP experiments using 7 different probes with respect to 38 strains of Trichosporon . In this map, genome distances for closely related species (strains) appear near the diagonal in a pale colored box as strains are arranged in the alphabetical
ordered of their academic name whereas the pale color off the diagonal represents the closeness between species which are nominally distant (i.e., possibly indicating mis-naming). Strains T-4, T-13, T-18, and T-29-relevant boxes are highlighted with a bold blue line: lines L1~L4. It seems that these strains

(69)

might have undergone frequent mutations and been driven away from the other strains of Trichosporon genus, making the relevant boxes dark. This figure was taken from Journal of Microbiological Methods ™.



T-36 T. montevideense T-17 T. coremiiforme

T-18 T. cutaneum T-20 T. cutaneum ? T-6 T. asahii

C D

T-34 T. moniliiforme T-33 T. moniliiforme ? T-23 T. faecale

T-21 T.cutaneum T-19 T. cutaneum ? T-16 T. coremiiforme

E F

T-12 T. asteroides ? T-14 T. asteroides ?  T-13 T. asteroides ? T-15 T. asteroides ?

T-1T. asahii T-11 T. asahii var. faecale ? T-23 T. faecale

Fig. 7 Detailed genome profile analysis (ccgf analysis)
Throughout panels A to E, the genome profiles were obtained using the probe B87 (5' TATCCACCGCTC 3”) while in panel F the probe B89 (5' ACTAACCTGGAC 3’)

was used. In each panel, the species of interest is located at the center. Featuring points of the internal reference DNAs are marked with white dots. Apparent ccgfs (i.e.,
similar characteristic bands between two species possibly originated from a common gene or so %5 ) are designated with letters a ~ j. This figure was taken from Journal

of Microbiological Methods (69,



—X-2 C. tropicalis JCM 15417

—X-1 C. albicans JCM 15427
T-12 T. asteroides IFM 48559
T-14 T. asteroides IFM 48960
T-22 T. domesticum IFM 48565
—T-36 T. montevideense IFM 48582
T-37 T. mucoides IFM 48611
T-19 T. cutaneum IFM 41129
T-17 T. coremiiforme IFM 53879
T-35 T. montevideense CBS 8261

T-16 T. coremiiforme IFM 48963
T-13 T. asteroides IFM 48608

T-15T. asteroides IFM 48961

T-18 T. cutaneum IFM 40140
T-26 T. inkin IFM 48551

T-27 T. inkin IFM 50224
T-28 T. jirovecii IFM 48577

T-29 T. jirovecii IFM 48578

T-8 T. asahii IFM 53544

T-10 T. asahii IFM 53858

T-20 T. cutaneum IFM 41606
T-4 T. asahii IFM 51250

T-2 T. asahii IFM 48575

T-3 T. asahii IFM 50223

T-5 T. asahii IFM 51598

T-6 T. asahii IFM 52660
01 T-1T. asahii IFM 48429

T-9 T. asahii IFM 53746
T-7 T. asahii IFM 52822

T-33 T. moniliiforme IFM 48558
T-23T. faecale IFM 48560
— T-34 T. moniliiforme IFM 48581

T-31T. loubieri IFM 48563
T-32 T. loubieri IFM 53856
T-24 T. gracile IFM 48564
— T-25T. gracile IFM 48609

T-30 T. laibachii IFM 48579

T-11T. asahii var. faecale IFM 51597

T-38 T. sporotrichoides IFM 49226
—— T-21 T. cutaneum IFM 48620

Fig. 8. Phylogenetic tree based on genome distance d, (1-PaSS ) obtained by the single probe
method (Hunt ; 5> TGCTGCTGCTGC 3’) with the addition of outgroups (Candida albicans
JCM 15427 and Candida tropicalis JCM 15417) to the set of Trichosporon species.

The UPGMA algorithm was used to make the tree. Those species in question are shown in
bold (see text). This figure was taken from Journal of Microbiological Methods (9,



1 501 537
)

T-2 T asahii AB492241 TCGGGCACGTTCGAGCTTAGGATGTTGACATAAT -GG
T'3T353]11'1'7AB4922437 " = = = = = = = = = ®m = = = = = ®m = = = = = = = = = = = = = = = = = - u =
T-6 T.asahii AB492246

T-7 T.asahii AB492247

T-8 T asahii AB492248

T-9 Tlasahii AB492249

T-1 T asahii AB492277

T-4 T asahii AB492244

T-5 T asahii AB492245

T-10 T asahii AB492250

T-20 (Feutameunr) AB492242

T-16 7T.coremiiforme AB492253
T-17 T.coremiiforme AB492256
T-19 (Leutaneum) AB492255

T-35 (Fmontevideense) AB492254

> > > > >

HEaa

Fig. 9. Sequences used for discriminating species. Trichosporon D1/D2 26S rDNA sequences (~600 nts) were used for tree-making.
In this figure, those partial sequences are shown, which could represent mutual differences (501-537). In this study, the strains of
T-20, T-19 and T-35 were renamed to 7 asahii, T .coremiiforme and T.coremiiforeme, respectively.



C-1 C. albicans JCM1538
C-10 C. albicans JCM2078
C-9 C. albicans JCM2076
C-12 C. albicans JCM2083
C-2 C. albicans JCM1542
C-8 C. albicans JCM2075
C-4 C. albicans JCM2070
C-7 C. albicans JCM2074
C-11 C. albicans JCM2079
C-6 C. albicans JCM2072
| —— C-3 C. albicans JCM 1543
—— C-5 C. albicans JCM2071
C-25 C. krusei JCM1609
C-22 C. parapsilosis JCM1785
C-21 C. tropicalis JCM5941
C-24 C. guilliermondii JCM1539
C-26 C. glabrata JCM3761
C-23 C. kefyr JCM9556
—C-13 C. tropicalis JCM1541
LC-19 C. tropicalis JCM3000
t C-14 C. tropicalis JCM1622
—C-16 C. tropicalis JCM2319
C-15 C. tropicalis JCM2073
{ C-17 C. tropicalis JCM2948
C-18 C. tropicalis JCM2949
[ C-20 C. tropicalis JCM3758

—0.1

Fig. 10. Phylogenetic tree drawn based on the genome distance d,(=1-PaSS ). The genome distance
adopted here is the average value over the values obtained with the five different probes. UPGMA
algorithm was used to make this tree. The strain C-21 that is disputably assigned is shown in bold.
C-serial numbers are the same used in Table 2. The distinct clusters are designated a, b.




C-15|C-16 | C-17| C-18| C-19| C-20| C-21| C-22 | C-23 | C-24 | C-25 | C-26

0.086

0.076
0.094

0.090

0.091
0.093

0.070

0.083
0.099
0.089

ci1|(c2|c3|cafcCc5|(C6|CT7|C8|CHO|C10]C-11{C-12
C-1 C. albicans 0.034 | 0.064 | 0.051 | 0.056 |0.058 |0.049 [0.046 |0.045 | 0.039 |0.058 | 0.057
C-2 C. albicans 0.060 | 0.044 | 0.057 [ 0.047 | 0.039 | 0.034 | 0.041 | 0.044 | 0.037 | 0.045
C-3 C. albicans 0.070 | 0.059 | 0.063 | 0.075 | 0.076 | 0.053 |0.062 |0.085 | 0.067
C-4 C. albicans 0.062 | 0.050 | 0.039 | 0.045 [ 0.056 | 0.057 | 0.047 | 0.047
C-5 C. albicans 0.065 | 0.065 [ 0.067 | 0.056 |0.057 |0.073 | 0.062
C-6 C. albicans 0.04310.060 | 0.059 | 0.057 | 0.049 | 0.070
C-7 C. albicans 0.040 | 0.051 | 0.056 | 0.044 | 0.052
C-8 C. albicans 0.045 1 0.056 | 0.047 | 0.043
C-9 C. albicans 0.050 | 0.060 | 0.048 [0.089 0.089 0.093 | 0.092 0.090
C-10 C. albicans 0.055 | 0.057 [0.095 0.092 | 0.100 | 0.099
C-11 C. albicans 0.056
C-12 C. albicans 0.093 | 0.095 | 0.093 [ 0.097 [ 0.099 | 0.096 | 0.096 | 0.100
C-13 C. tropicalis 0.032 (0.033 | 0.035 | 0.033 | 0.038 | 0.030 | 0.036
C-14 C. tropicalis 0.036 | 0.034 | 0.036 | 0.038 | 0.034 | 0.040
C-15 C. tropicalis 0.039 | 0.031 | 0.040 | 0.032 | 0.044
C-16 C. tropicalis 0.036 | 0.038 | 0.038 | 0.034
C-17 C. tropicalis 0.040 | 0.037 [ 0.037
C-18 C. tropicalis 0.038 [ 0.034
C-19 C. tropicalis 0.041
C-20 C. tropicalis
C-21 C. tropicalis
C-22 C. parapsilosis
C-23 C. kefyr -
C-24 C. guilliermondii <0.04 0.04< <0.06 0.06 < =0.08 0.08< =0.1 0.1<
C-25 C. krusei
C-26 C. glabrata

Fig. 11. Triangle distance map (tabular presentation of genome distance d ). This matrix is the average of d ; (=1—PaSS ) obtained from the GP experiments using 5 different probes with respect to 26 strains of Candida .

In this map, genome distances for closely related species (strains) appear near the diagonal in a pale colored box.



C-1C.albicans  C-2C.albicans  C-3C. albicans C-4 C. albicans

i

C-5 C. albicans C-6 C. albicans C-7 C. albicans C-8 C. albicans
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Fig. 12-1 Patterns of Candida genus GP using Hunt probe. Hunt probe sequence is 5’ dTGCTGCTGCTGC.
White dots are internal references (IntRef. 5, 6) in each profile.
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Fig. 12-2 Continued. C-21 strain registered C. tropicalis is different from other C. tropicalis, but is similar to
C-22 C. parapsilosis, and has high PaSS (=0.985).
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Fig. 13-1 Spiddos of Candida genus GP using Hunt probe. Hunt probe sequence is 5’dTGCTGCTGCTGC.
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Fig. 13-2 Continued. C-21 strain registered C. tropicalis is different from other C. tropicalis, but is similar to
C-22 C. parapsilosis, and has high PaSS ( = 0.985).




C-1C. albicans JCM 1538 C-13 C. tropicalis JCM 1541

Fig. 14 The ccgf between C. albicans and C. tropicalis.
The band k in this figure seems to be a ccgf.



C-1C. albicans JCM 1538 C-13 C. tropicalis JCM 1541

Fig. 15 The re-PCR product after extracting band k from TGGE gel was confirmed.
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AGAACGCGCCTGAATAGGGTGAAGCCAGAGGAAACTCTGGTGAAGGCTCGTAGCGGTTCT
AGAACGCGCCTGAATAGGGTGAAGCCAGAGGAAACTCTGGTGGAGGCTCGTAGCGGTTCT

GACGTGCAAATCGATCGTCGAATTTGGGTATAGGGGCGAAAGACTAATCGAACCATCTAG
GACGTGCAAATCGATCGTCGAATTTGGGTATAGGGGCGAAAGACTAATCGAACCATCTAG

TAGCTGGTTCCTGTCGAAGTTTCCCTCAGGATAGCAGAAGCTCGTATCAGTTTTATGAGG
TAGCTGGTTCCTGCCGAAGTTTCCCTCAGGATAGCAGAAGCTCGTATCAGTTTTATGAGG

TAAAGCGAATGATTAGAAGTATTGGGGTTGAAATGACCTTAACTTATTCTCAAACTTTAA
TAAAGCGAATGATTAGAAGTCTTGGGGTTGAAATGACCTTAACTTATTCTCAAACTTTAA

ATATGTAAGAAGTCCTTGTTGCTTAATTGAACGTGGACAATTGAATGAAGAGCTTTTAGT
ATATGTAAGAAGTCCTTGTTGCTTAATTGAACGTGGACAATTGAATGAAGAGCTTTTAGT

GGGCCATTTTTGGTAAGCAGAACTGGCGATGCGGGATGAACCGAACGTGAAGTTAAAGTG
GGGCCATTTTTGGTAAGCAGAACTGGCGATGCGGGATGAACCGAACGTGAAGTTAAAGTG

CGG - AATGCACGCTCATCAGACACCACAAAAGGTGTTAGTTCATCTAGACAGCCGGACGG
CCGGAATGCACGCTCATCAGACACCACAAAAGGTGTTAGTTCATCTAGACAGCCGGACGG

TGGCCATGGAAGTCGGAATCCGCTAAGGAGTGTGTAACAACTCACCGGCCGAATGAACTA
TGGCCATGGAAGTCGGAATCCGCTAAGGAGTGTGTAACAACTCACCGGCCGAATGAACTA

GCCCTGAAAATGGATGGCGCTCAAGCGTGCTACTTATACTTCACCGTGATTGCTAATTTA
GCCCTGAAAATGGATGGCGCTCAAGCGTGCTACTTATACTTCACCGTGATTGCTGTTTT -

T GATGCTTTCACGAGTAGGCAGGCGCGTTCT
- GACGCTTTCACGAGTAGGCAGGCGCGTTCT

Fig. 16. The sequence of ccgf between C-1 C. albicans JCM 1538 and C-13 C. tropicalis JCM 1541.
The similarity of two sequence is 98.2%.
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Fig.17-1 Spiddos of Candida genus GP using pfM12 probe.
PfM12 probe sequence is 5’7dAGAACGCGCCTG.
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Fig.17-2 Continued. Spiddos of Candida genus GP using pfM12 probe.
PfM12 probe sequence is 5’dAGAACGCGCCTG.
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Fig.18-1 Spiddos of Candida genus GP using pfM19 probe.
PfM19 probe sequence is 5° dCAGGGCGCGTAC.
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Fig.18-2 Continued. Spiddos of Candida genus GP using pfM19 probe.
PfM 19 probe sequence is 5’dCAGGGCGCGTAC
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Fig.19-1 Spiddos of Candida genus GP using Hunt probe.
Hunt probe sequence is 5’d TGCTGCTGCTGC.
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Fig.19-2 Continued. Spiddos of Candida genus GP using Hunt probe.
Hunt probe sequence is 5°d TGCTGCTGCTGC. C-21 strain registered C.tropicalis is different
from other C. tropicalis, but is similar to C-22 C. parapsilosis, and has very small d,(=0.015).
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Fig. 20-1. Spiddos of Candida genus GP using TeeGee probe.
TeeGee probe sequence is 5’dTTTGGGTTTGGG.
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Fig. 20-2. Continued. Spiddos of Candida genus GP using TeeGee probe.
TeeGee probe sequence is 5’dTTTGGGTTTGGG.
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Fig. 21-1. Spiddos of Candida genus GP using B81 probe.
B81 probe sequence is 5’dGGCCGACTTGGC
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Fig. 21-2. Continued. Spiddos of Candida genus GP using B81 probe.
B81 probe sequence is 5°’dGGCCGACTTGGC
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Fig. 22. Phylogenetic tree drawn based on the genome distance d,(=1-PaSS ) when
pfM12 probe was used. PfM 12 probe sequence is 5’dAGAACGCGCCTG.
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Fig. 23. Phylogenetic tree drawn based on the genome distance d,(=1-PaSS ) when
pfM19 probe was used. PfM 19 probe sequence is 5> dCAGGGCGCGTAC.
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Fig. 24. Phylogenetic tree drawn based on the genome distance dy(=1-PaSS ) when
Hunt probe was used. Hunt probe sequence is 5°d TGCTGCTGCTGC.
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Fig. 25. Phylogenetic tree drawn based on the genome distance d,(=1-PaSS ) when
TeeGee probe was used. TeeGee probe sequence is 5’dTTTGGGTTTGGG.
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Fig. 26. Phylogenetic tree drawn based on the genome distance d,(=1-PaSS ) when
B81 probe was used. B81 probe sequence is 5’dGGCCGACTTGGC.
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Fig. 27 Phylogenetic tree of L. safranciscensis drawn based on the genome distance d,(=1-PaSS ). The
genome distance adopted here is the average value over the values obtained with the five different probes.
UPGMA algorithm was used to make this tree. Cluster I ~1IV are used in Fig. 28.



;

20 40 60 40 100

TN

_:— I P. pentosapeus F3-24
- | L. plantarum G-32

L sanfanciscensis F3-19 (=JCM 12424)
L. sanfranciscensis F3-17 (=JCM 12425)
L sanfaniscnsis 318 (<JCM f2izg) st
L sanfranciscensis F3:20 (=JCM 12427)

L. sanfranciscensis B2-22 (=JCM 12426)
| L. sanfranciscensis B2-20 (=JCM 12429)  Cster |
- L sanfranciscensis B2-12 (=JCM 12430)
_[ L sanfranciscensis D33 (=JCM 12431)
| L sanfranciscensis D35 (=JCM 12432)
| L. sanfranciscansis E313 (=JCM 12433)
L. sanfranciscensis C2-38 (=JCM 12434)
L. sanfranciscensis C2-40 (=JCM 12435)
1 |l Losanhancisconsis G241 (=JCM12436) - ger |
L. sanfranciscansis D36 (=JCM 12437)
L sanfranciscensis D32 (=JCM 12436)
L. sanfranciscansis D31 (=JCM 12430)
L. sanfranciscansis G2-46 (=JCM 12440)
- L sanfranciscensis E3-8 (=JCM 12441)

- L. sanfranciscensis F3-23 (=JCM 12442)
_ﬁ L. sanfranciscensis F3-21 (=JCM 12443) - Cluster IV
L sankanciscensis F3-26 (=JCM 12444)

11l L. sanfranciscansis JCM 5668

e =

Fig. 28. Phylogenetic tree drawn based on Peason coefficient derived from ribotyping pattern by
Kitahara. UPGMA algorithm was used to make this tree. This figure was taken from Letters in
Applied Microbiology “9,
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Table 1 Trichosporon strains used in this study

Serial No. Strain number® Species name (registered)b Source?
T-1 IFM 48429 Trichosporon asahii human (=CBS 2479")
T-2 IFM 48575 Trichosporon asahii human (=CBS 4829 )
T-3 IFM 50223 Trichosporon asahii human
T-4 IFM 51250 Trichosporon asahii human
T-5 IFM 51598 Trichosporon asahii human
T-6 IFM 52660 Trichosporon asahii human
T-7 IFM 52822 Trichosporon asahii human
T-8 IFM 53544 Trichosporon asahii human
T-9 IFM 53746 Trichosporon asahii human
T-10 IFM 53858 Trichosporon asahii horse
T-11 IFM 51597 Trichosporon asahii var. faecale human
T-12 IFM 48559 Trichosporon asteroides human (=CBS 2481, JCM 2937")
T-13 IFM 48608 Trichosporon asteroides human (=CBS 7623)
T-14 IFM 48960 Trichosporon asteroides cow (=CBS 6183)
T-15 IFM 48961 Trichosporon asteroides human (=CBS 7624)
T-16 IFM 48963 Trichosporon coremiiforme human (CBS 2482)
T-17 IFM 53879 Trichosporon coremiiforme human
T-18 IFM 40140 Trichosporon cutaneum human (=IFO 1198)
T-19 IFM 41129 Trichosporon cutaneum human
T-20 IFM 41606 Trichosporon cutaneum human
T-21 IFM 48620 Trichosporon cutaneum activated sludge (=CBS 2545, JCM 2940)
T-22 IFM 48565 Trichosporon domesticum house (=CBS 8280, JCM 9580")
T-23 IFM 48560 Trichosporon faecale human (=CBS 4828, JCM 2941)
T-24 IFM 48564 Trichosporon gracile deer (=CBS 6861, JCM 3940)
T-25 IFM 48609 Trichosporon gracile sour milk (=CBS 8189T)
T-26 IFM 48551 Trichosporon inkin human (=CBS 5585, IFO 10131)
T-27 IFM 50224 Trichosporon inkin human
T-28 IFM 48577 Trichosporon jirovecii human (=CBS 6864 ")
T-29 IFM 48578 Trichosporon jirovecii Nile crocodile (=CBS 6950)
T-30 IFM 48579 Trichosporon laibachii white rat (=CBS 2495)
T-31 IFM 48563 Trichosporon loubieri cow (=CBS 7065, JCM 3939)
T-32 IFM 53856 Trichosporon loubieri cow
T-33 IFM 48558 Trichosporon moniliiforme curding milk (=CBS 2467, JCM 2389")
T-34 IFM 48581 Trichosporon moniliiforme water (=CBS 5959)
T-35 CBS 8261 Trichosporon montevideense human
T-36 IFM 48582 Trichosporon montevideense water purification tank (=CBS 6721")
T-37 IFM 48611 Trichosporon mucoides human (=CBS 7625")
T-38 IFM 49226 Trichosporon sporotrichoides moist humus (=CBS 8245, JCM 9941")
X-1 JCM 15427 Candida albicans skin disorder (=CBS 562, IFO 1385)
X-2 JCM 15417 Candida tropicalis bronchitic patient (=CBS 94, IFO 1400)

#Symbols and abbreviations: IFM = Medical Mycology Research Center, Chiba University, Chiba, Japan; CBS = Centraalbureau voor Schimmelcultures,
Utrecht, The Netherlands; JCM = Japan Collection of Microorganisms, RIKEN BioResource Center, Wako, Japan; IFO = Institute for Fermentation,
Osaka, Japan; T = type culture.

bPhenotypically identified based on morphological and biophysical traits.



Table 2. Candida strains in this study

Serial No.  Strain number? Species name (registered)b History and other information®

C-1 JCM 1538 Candida albicans T. Shinoda M-1012; serotype A
C-2 JCM 15427 Candida albicans IFO 1385 =CBS 562; serotype A
c-3 JCM 1543 Candida albicans ngt;i?e?B:CBS 1905; Type strain of Candida stellatoidea ;
C-4 JCM 2070 Candida albicans T. Shinoda M-1447 =NIH 207; serotype A
C-5 JCM 2071 Candida albicans T. Shinoda M-1445 =NIH 792; serotype B
C-6 JCM 2072 Candida albicans Meiji College of Pharmacy M-2086
C-7 JCM 2074 Candida albicans IFO 0197 = GRIF = M. Ota.
C-8 JCM 2075 Candida albicans IFO 0579 = Y. Hamada = Natl. Hosp. Kyoto

IFO 0583 = NI 7491 = 3rd Army Area Lab. = Duke Univ. (N.
C-9 JCM 2076 Candida albicans F. Conant).
C-10 JCM 2078 Candida albicans IFO 1060 =T. Tsuchiya J-1012; serotype A
C-11 JCM 2079 Candida albicans IFO 1061 =T. Tsuchiya J-1011
C-12 JCM 2083 Candida albicans IFO 1388 =CBS 2688
C-13 JCM1541"  Candida tropicalis IFO 1400 =CBS 94
C-14 JCM 1622 Candida tropicalis IAM 4965 =IFO 0006

T. Shinoda M-1017 = T. Tsuchiya J-1017= Harvard Univ.=
C-15 JCM 2073 Candida tropicalis ATCC 7349 = A. Castellani.
C-16 JCM 2319 Candida tropicalis AJ 5962 = T. Tsuchiya J-1473 = CBS 5701 = E. K. Novak.
C-17 JCM 2948 Candida tropicalis D. G. Ahearn 78-050
C-18 JCM 2949 Candida tropicalis D. G. Ahearn 80-005
C-19 JCM 3000 Candida tropicalis M. Suzuki T-25 = W. Daengsubha; papaya
C-20 JCM 3758 Candida tropicalis CBS 8072; Type strain of Candida paratropicalis
C-21 JCM 5941 Candida tropicalis K. Tokuoka 118-40A; lemon cake
C-22 JCM1785'  Candida parapsilosis AJ 5970 =CBS 604
C-23  JCM9556"  Candida kefyr IFO 10287 =CBS 834
C-24 JCM1539"  Candida guillermondii T. Shinoda (CBS 566)
C-25 JCM1609"  Candida krusei IAM 12186 =CBS 573
C-26 JCM 3761  Candida glabrata CBS 138

aSymbols and abbreviations: JCM = Japan Collection of Microorganisms, RIKEN BioResource Center, Wako, Japan;
CBS = Centraalbureau voor Schimmelcultures, Utrecht, The Netherlands; IFO = Institute for Fermentation, Osaka,
Japan; IAM =Institute of Molecular and Cellular Biosciences, The University of Tokyo, Japan; T = type culture.

b Phenotypically identified based on morphological and biophysical traits.



Table 3 Lactobacillus sanfranciscensis strains in this study.

Serial No.  Strain number® Species name (registered)” Source*
L-1 JCM 12424 Lactobacillus sanfranciscensis rye sourdough F in Germany
L-2 JCM 12425 Lactobacillus sanfranciscensis rye sourdough F in Germany
L-3 JCM 12426 Lactobacillus sanfranciscensis rye sourdough F in Germany
L-4 JCM 12427 Lactobacillus sanfranciscensis rye sourdough F in Germany
L-5 JCM 12428 Lactobacillus sanfranciscensis wheat sourdough B in USA,
L-6 JCM 12429 Lactobacillus sanfranciscensis wheat sourdough B in USA,
L-7 JCM 12430 Lactobacillus sanfranciscensis wheat sourdough B in USA,
L-8 JCM 12431 Lactobacillus sanfranciscensis rye sourdough D in Germany
L-9 JCM 12432 Lactobacillus sanfranciscensis rye sourdough D in Germany
L-10 JCM 12433 Lactobacillus sanfranciscensis rye sourdough E in Germany
L-11 JCM 12434 Lactobacillus sanfranciscensis wheat sourdough C in Germany
L-12 JCM 12435 Lactobacillus sanfranciscensis wheat sourdough C in Germany
L-13 JCM 12436 Lactobacillus sanfranciscensis wheat sourdough C in Germany
L-14 JCM 12437 Lactobacillus sanfranciscensis rye sourdough D in Germany
L-15 JCM 12438 Lactobacillus sanfranciscensis rye sourdough D in Germany
L-16 JCM 12439 Lactobacillus sanfranciscensis rye sourdough D in Germany
L-17 JCM 12440 Lactobacillus sanfranciscensis wheat sourdough C in Germany
L-18 JCM 12441 Lactobacillus sanfranciscensis rye sourdough E in Germany
L-19 JCM 12442 Lactobacillus sanfranciscensis rye sourdough F in Germany
L-20 JCM 12443 Lactobacillus sanfranciscensis rye sourdough F in Germany
L-21 JCM 12444 Lactobacillus sanfranciscensis rye sourdough F in Germany
L-22 JCM 5668" Lactobacillus sanfranciscensis San Francisco sourdough
L-23 - Lactobacillus plantarum C2-32 -
L-24 - Pediococcus pentosaceus F3-24 -

# Symbols and abbreviations: JCM = Japan Collection of Microorganisms, RIKEN BioResource
Center, Wako, Japan; T = type culture.

b Genetically identified based on species-specific PCR.

®Written in original paper “?: Kitahara, M., Sakata, S. and Benno, Y. Biodiversity of Lactobacillus
sanfranciscensis strains isolated from five sourdoughs. Lett. Appl. Microbiol. 40, 353-357, 2005.



Table 4 Saccharomyces cerevisiae strains in this study.

Serial No Strain number®  Species name (registered)” Source®
S-1 RIB 1003 Saccharomyces cerevisiae Sake yeast Kyokai No.7
S-2 RIB 1005 Saccharomyces cerevisiae Sake yeast Kyokai No.8
S-3 RIB 1006 Saccharomyces cerevisiae Sake yeast Kyokai No.9
S-4 RIB 1008 Saccharomyces cerevisiae Sake yeast Kyokai No.10
S-5 RIB 1018 Saccharomyces cerevisiae Shochu yeast S-2
S-6 RIB 1027 Saccharomyces cerevisiae Wine yeast W-3, Yamanashi University
S-7 RIB 1053 Saccharomyces cerevisiae Wine yeast California Champagne, Red Star
S-8 RIB 1057 Saccharomyces cerevisiae Wine yeast OC-2, Geisenheim

Wine yeast RIFY 7402 (=IFO

S-9 RIB 5102 Saccharomyces cerevisiae 2231).Liebfrauen Milch,

% Symbols and abbreviations: RIB = National Research Institute of Brewing, Hiroshima, Japan; RIFY =
Institute of Enology and Viticulture, Kofu, Japan; IFO = Institute for Fermentation, Osaka, Japan.

b Phenotypically identified based on morphological and biophysical traits.



Table 5 Species identification by GP and Sequencing. This figure was taken from Journal of Microbiological Methods ©9),

Serial No.? / Labeled name Closest Spec'esb ccgf© Inference by GP¢ Assignment by se.quencmge GP's Score'
(PaSS score) (DDBJ Accession No.)
T-1/T. asahii IFM 48429 + + (AB492277) o
T-2/T. asahii IFM 48575 + + (AB492241) o
T-3/T. asahii IFM 50223 + + (AB492243) o
T-4/T. asahii IFM 51250 + + (AB492244) o
T-5/T. asahii IFM 51598 + + (AB492245) o
T-6/T. asahii IFM 52660 + + (AB492246) o
T-7/T. asahii IFM 52822 + + (AB492247) o
T-8/T. asahii IFM 53544 + + (AB492248) o
T-9/T. asahii IFM 53746 + + (AB492249) o
T-10/ T. asahii IFM 53858 + + (AB492250) o
T-11/T. asahii var. faecale IFM 51597 T-24 (0.932) / T-25 (0.920) —-/+ —[T.insectorum]”  (AB492267) ol
T-12 / T. asteroides IFM 48559 T-14 (0.943)° * —/+[=T-14] + (AB492252) A
T-13/T. asteroides IFM 48608 T-15 (0.952)° * —/+[=T-15] —[T.japonicum]"  (AB492268) ol
T-14 / T. asteroides IFM 48960 T-12 (0.943)° * —/+[=T-12] + (AB492251) A
T-15/T. asteroides IFM 48961 T-13 (0.952)° * —/+[=T-13] —[T.japonicum]"  (AB492269) ol
T-16/ T. coremiiforme IFM 48963 + + (AB492253) o
T-17/T. coremiiforme IFM 53879 + + (AB492256) o
T-18/T. cutaneum IFM 40140 + + (AB492257) o
T-19/T. cutaneum IFM 41129 T-17 (0.962) / T-35 (0.961) * —[T. coremiiforme ] — [T. coremiiforme] (AB492255) ol
T-20/ T. cutaneum IFM 41606 T-6 (0.961) * — [T. asahii] — [T. asahii] (AB492242) ol
T-21/T. cutaneum IFM 48620 + + (AB492258) o)
T-22 / T. domesticum IFM 48565 + + (AB492259) o
T-23/T. faecale IFM 48560 T-33 (0.966) * -/ + + (AB492261) A
T-24/T. gracile IFM 48564 + + (AB492264) o
T-25/T. gracile IFM 48609 + + (AB492263) o
T-26/T. inkin IFM 48551 + + (AB492265) o
T-27/ T. inkin IFM 50224 + + (AB492266) o
T-28/T. jirovecii IFM 48577 + + (AB492270) o
T-29/T. jirovecii IFM 48578 + + (AB492271) o
T-30/T. laibachii IFM 48579 + + (AB492272) o
T-31/T. loubieri IFM 48563 + + (AB492273) o
T-32/T. loubieri IFM 53856 + + (AB186489) o
T-33/ T. moniliiforme IFM 48558 T-23 (0.966) * —[T. faecale 7] — [T. faecale ] (AB492260) ol
T-34/ T. moniliiforme IFM 48581 + + (AB492274) o
T-35/T. montevideense CBS 8261 T-17 (0.965) * — [T. coremiiforme ] — [T. coremiiforme] (AB492254) ol
T-36 / T. montevideense IFM 48582 + + (AB492275) o
T-37/T. mucoides IFM 48611 + + (AB492276) o
T-38/ T. sporotrichoides IFM 49226 + + (AB492262) O

# The serial number is aiven in the alohabetical order of the species nomenclature.

® Inferred from PaSS scores (written in parentheses) for skeptic cases.

¢ Assianed to be positive and marked with an asterisk (*) if there are evident ccaf bands that support the PaSS -based assianment (see Ref. 55) Naimuddin M, T. Kurazono T. Nishiaaki K: Commonly conserved aenetic fraoments revealed by
genome profiling can serve as tracers of evolution. Nucleic Acids Res 2002, 30: e42.).

¢ If a species is adequatelv located in the GP-based phvlodenetic tree, then '+, if the doubt raised bv GP analvsis and also consistent with the ccaf analysisis. then ' else '/+". The inferred species is shown in brace.

® D1/D2 region of 27S rDNA was sequenced and BLAST hit (best scored species) is shown. If the result agreed with the labeled name, then +, else —.

" If both assianment results. GP- and seauencina-based are consistent. then 'o' (perfect aareement) or '4' (not perfect but consistent). else 'x'. An exclamation mark (1) is added when the final assianment led to a revision of the stock label.

9 These four strains of T. asteroides can be separated into two pairs (i.e., T-12 / T-14 and T-13 / T-15) since these two pairs have sianificantly hiaher cenome distance (d . =0.074) between pairs than the averade da of the other Trichosporon

species (0.050), indicating that these pairs belong to different species.

" Species not included explicitly before this analysis, which cannot be named at 'Inference by GP".



Table 6: Estimation of the cost and duration required for the sequencing and the GP approach (As for 2013).

GP experiment r DNA sequencing
Experimental cost per run® US$2.3 US$11.2
Experimental duration 4 hours 7 hours
Performance/day/personb 30° 96

PCR reagents, acrylamide gel,

Reagents used fluorescent primer, gel cassette and P.C R reagents, PC.R prqduct purification
kit, cycle sequencing kit
buffers
Initial cost® US$21,820.0 US$530,000.0

# The cost estimation is made based on the data shown in Table 7.

*A sequencer having the power of 96 samples processing per run assumed.

¢ Well-trained person assumed.

“ The sequencer is, for example, Applied Biosystems 3730xI DNA Analyzer, its standard price is 530,000 dollars in japan,
and uTGGEapparatus is the u-TG (TAITEC,Japan). Although the confocal laser imager was used in this research, the
combinatorial photography set of CCD camera and UV transilluminator, which is used after dyeing gels with ethidium
bromide or SybrGold, is enough even if researchers do not have an expensive device such a confocal laser imager.
The breakdown of initial cost of GP experiment here is 11,820 dollars of u-TG and 10,000 dollars of combinatorial
photography set of CCD camera and UV transilluminator.



Table 7: Tentative estimation of the experimental cost for the sequencing and the GP experiments.

Cost for a single run
Experimental Step Reagents® Kit size Price
GP experimentb r DNA sequencing®
PCR reagents 1kit (250 unit) 27000 yen 108 yen® 108 yen
Random PCR or PCR
Probe (Primer) 0.2 pmol 15000 - 20000 yen 1.2 yend 2.8 yen
QIAquick PCR Purification Kit 1kit (50 unit) 13000 yen - 260 yen
Sequencing
Sequencing 96 tests 67200 yen - 700 yen
MTGGE Gel cassette 1kit (100 unit) 9000 yen 90 yen -
WTGGE and others Others (Chips, acrylamide, urea, Tris, etc.) - - 30 yen 50 yen
Total cost 229.2 yen 1120.8 yen
(in US$®) (US$2.3) (US$11.2)
Ratio 1/5 1

# Standard costs available in Japan 2013 are shown.
® The running cost for the GP experiment can be attributed to random PCR and uTGGE. Here, the initial cost of implementation of the devices (u-TG, power supply, UV transilluminator)
is written on Table 6, costs for facilities like a confocal laser imager and labors are not considered. The running cost of GP becomes ¥108 + ¥1.2 + ¥90 + ¥30 = ¥229.2.

The cost calculation become 7 x ¥229.2 = ¥1,604/sample for the phylogenetic tree making in this research because every seven kind of probe was used for random PCR to genome
DNA of one strain. The scale of random PCR was assumed to be 30pl. The size of u.TGGE gel was 2.5cm x 2.5cm x 0.1cm.

° Here, the direct sequencing of PCR products using the QIAquick PCR Purification kit (Qiagen) is assumed.

Y This is the cost for a single probe (primer). If seven probes used, multiply by 7.

¢ Currency conversion rate on November 15, 2013: 100 yen (Japan) = 1 USD.



