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T A (EILEHG, £ OB, KBEE, BAKT).

2. JRIEEE OIS | AR TS
a. FECILERC BT 5 BE YR RA S & CE
R RERRE
H B S S 2 4 (2006 4R 4R RE) 7% % o
PTIC, REERE RS SRR EE S %
L, BEEOHELF->THY, RAREBEOTET,
ERIRCTY VT A2 B L7, 4% b SRR
%R SRR O L O R B A
RS A (BILBHA, T OB, W ), 4BHE, B

AFT).
b. B O 7R RE R Oy, AREY
HIAfF7E

B ORI —>TdHh % AFLP (Amplified
Fragment Length Polymorphisms) FRTIC LD, d ABER
SER K P marneffei DBEGROHRZ S I12 L
HEG L7 A R T A7z S ONER S ERE
JEIRT M. canis \ZIGH LSBT L7243, B8R/ N> ROt
%5 K72720/85 — VIO TRE o T2 SR,
BE N REBIBRS 2 52 - CHERT 2. &5
12, WAROBEAGRINI I E RS L > CTHELZERT
), FREEE BRI IC AFLP ST IE R 22 v o
T, BAEAED T\ D Aspergillus section Nigri XMt o i 7
WISH LT, BREDES:, BROEREDOTEEED 5
(HEILFHG, £ OB, £B1EFR).
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Wioe 7 —~ T, 3 TIIREMD Aspergillus BRI, Candida
&, Cryptococcus J& &, Rhodotorula & A , Exophiala J&
W, Cryptococcus neoformans var. neoformans, var. gattii,
Trichosporon JEH DV Cld, 8 4EH T 15 MO L & 5
KL T, HFERKNREONEZH OO0 T T A
Y=ty M EORFRF R TEREPSHEE L, BEZ R
WZFRD 2 HEERUE, 5 e o7z, WEFIE, A ICERE
= #2 23 Aureobasidium, Geotrichum, Graphium, Beauveria
WHOMMAZHED TV L. TS OREIZIEBEFD
PCR 794 v —TCIEMIECEX 2 VWEHE, &0
TIAT— DB EToTWE., S4EL, WERTHD
N T — M BIRERTH DB Alternaria JETH % H0 2
[T AT o 72, RIBWIEE O % &4 ATRER 7 R
2L <, DNA =7~ AL % DNA B fED 1T
ERVWZ EHFHL IR o7z EREICEE L TV 5 5B
W~ A 3 NF 2 VEARO DNA TN % k| BH
FEOREZ 5D, REHOMERRICED S, A
RHED R F R % #0012, BEfE PCR 77 4 ~— DT &
M7 IA4A~—OFEH e iE L Twab . DNA v 1 7
07 L= X 2R FEEICB S 5 ME b HEl T2
(WLFHE, £ B, BiswasKS, B FF, S£%E3E).
b. HEOME AR
BEIZIEAT O3 ATV B IRIF R & B O F b 71—
LbMIZT ST I RSN ZHEE L, BEERAD DT b
yu—2n5 507 I /BRI EEL, AUAER, mESE
REZZEL T, FEROENMRMEIEEL T D, (b
AFERD DHEET 2961, BUFEOHRALA % O
WAEDALE % D OH)EIIHEETH 2%, AT EEL
THE LTV, EMKK, Btz &AEWHEREH O
AL HENEHEL TERBTRETHDL I ENERZLN
o EMICBIAI ba v B THEET, BMEET, B
BEHLBANIIERZ L CHEOELOME FHT %
(BEIL#RE, #5E%E, @665, £ B, BiswasKS).

4. JERESEBLER T, TR B & (51 D AT
Candida albicans O — I T 27826l CB Y,
AROBEFARATAFTFTRAZT) Y PLTRA Y
07 L—OEREAATNS. DNA YA/ 2707 L—It,
BT ETARL 2OICER % FiETH 525, #EnT
OFBHFHRL ) VAL R SN LDV T MER ED
AT L2 v, S o720 AR TR %2 Fva 72
BT % O THHBMFTT 52 FETH L. TWREAHELZ IR

3 Candida tropicalis ° TN Z R IRE IR & DOEIET,
BT REOWZEr L BEROREMEZH O 22T 5 (1
IEEE, SBIEE, A0M—, FILEEH).

5. BEEHEOENZERFEOMSE
RRTEAINEIE, BRI R0 A T & 70 1) WE IR A 1212
fif 2 12 < < PRAFHFICIEIR T BB 0% v BRI AT
BAED 2 WERRIED I WHEIZBWTIE, fEko L-iZ
SR 2 DNy, 22T, R OMEIZ TR
ED L, USRI IR ER 2 G L C Lo R TR
HCTELTBEMIE L. ZoFr—<T (M) ZEEIE
B Wl CPR 16 4F 9 H ~ 194 3 H) &50F
72, BfEOa Vs R—=F—%2HnWT, BT L-s2 &
BHHEEHNT, kD L- ik TiMEFETE 20
BARDMRETREE e o7z, LA L, —H kI off
AT E Rz, WICHE L Twabd (BEILEHE,
PEERET).
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1) Iwaguchi S, Suzuki M, Sakai N, Yokoyama K, Suzuki
T: The loss of parts of chromosome 7 followed by the
insertion of URA cassette into RB2 on MRS in Candida
albicans strain CAI-4. Med Mycol 46: 655-63, 2008.

2. HEEM - mREN - TOOf

1) ALERG, N R, e, JCKREHBT, &%
B%: REHREIIBIT S section Nigri D537 & 55
Hetko A+ 7 7~ & ¥ Y EELENE. Mycotoxins 58(2):
143-149, 2008.

2) MOLBRG (). IREGRER NCRHGEE (2007 4
).

3. R -V URYIL - ARESTORFHE

EgFs (7—72av?)

1) Yokoyama K: Epidemiology of Penicillium marneffei.
Special Symposium: China-Japan Medical Mycology
Project in Asia. China-Japan Pan Asia Pacific Mycology
Forum, Changchun July 28 - August 5, 2008.

2) Wang L, Yokoyama K, Dan HE, Yang YQ, Liu JH:
Identification of Aspergillus fumigatus and diagnosis of
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3)

4.

aspergillosis. Special Symposium: China-Japan Medical
Mycology Project in Asia. China-Japan Pan Asia Pacific
Mycology Forum, Changchun July 28 - August 5, 2008.
Dan HE, Yokoyama K, Takahashi H, Onji Y, Wang
L: Clasification and myctotoxin production of aflatoxin-
producing strain and section Nigri isolated from soil
and agricultural product in China. Special Symposium:
China-Japan Medical Mycology Project in Asia. China-
Japan Pan Asia Pacific Mycology Forum, Changchun
July 28 - August 5, 2008.
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1)
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H, 2008.
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FEHEESARS, BRRE 49 (87 1 5): 83, EIF,
9710 H~ 11 H, 2008.

HEOFEfE, BRI B, MlEkG, =58 fe
B B R 2 e C o3 B S 79 IR VERE BE 0 4 FEH S 0 B
7. 5% 52 MHAREHE RS, HMaE 49 ()
175): 84, Elé, 9 H 10 H~ 11 H, 2008.
BOL#ERG, &%iE%, B FF, £ OB SEREE
JE K % & T Aspergillus section Nigri DF & 27 1 — A
b BIRTATIC X 2 AR 09WFZE. 56 52 [ H KR
HRFTREE, BREE 49 8T 15): 84, &F, 9
H 10 H~ 11 H, 2008.

fHIEER, EOE, BILBG: EEARE
Microsporum canis @ AFLP NI X % 5 1Y 78,
952 MHAEERE YRR, ERaE 49 (BT 1
5): 85, Fliy, 9 A 10 H~ 11 H, 2008.

O i —, B BEG, Rk FL MR R
Aspergillus fumigatus 1 3R O 5 A/ AL G W
(Microbial Volatile Organic Compounds; MVOCs).
52 [ H AEH R Fa#E, HRE 49 (81 1 5):
103, KW, 9 H 10 H~ 11 H, 2008.

TIERSE
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3)

5)

. EEHERR

WLFHG: 7 78— 24 o BT CHEOF
SELGRGRENT. £ B3R (RE EARR).
WLFHG: 7 70— 4 b BB TIED CEREO
[{%E & RAIENT. Biswas SK 1L (7 £ 1) H &% E
RN T ERKE).

BEIEHG: W EEHACEIC B A ERER KN E 0¥ F
RIS & ERERSRILOER. T B #ox (hE
FIRREE).

WLERG : P EER RIS B 2 B R R o
HIRRZE & ERER e & BHiw #d% (F
JEHRE).

BEIEHG: W EHEIC B A ERER K E O+
HIRFSE & ERERT SRR, B BESE Hdw (R
EDRM ALk,

WLFRG : P ERPEERIC B 2 B R o
B & BRER SR TIE, £ M #dg (OhE
HImERRT).

7) BOLEHG: PETEEIC B EEE R R R o ES
MFZE & FREEA SRILAIER, B 86 Bdx (hE
AN IR

8) MEIlBkG: HEIRPEESIC 35U B ERE R K R 0
BRI ZE & BB 0 SR B, Paride Abliz Bl #cd%
(Pl BB RERAE) .
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1. B

1) HELBkG: BEREE R E O ERITE & BRI 5
M CURRHEEIRELRER) hEFHE R

2)

3)

TEMKRFEERBESRE, BE, R, #2 A 24
H~3H2H, 2008.

REIEHG B B A B O 20978 & B EXS 3R
PSR GRS BIREEN ) PESHE BE
MEMRRFARBESRE, Jbut, st 6 B 156 H ~
22 1, 2008.

REIEHG B B A B O 20978 & B EXS 3R
PSR GRS BIREENEE) hESHE B
EMRFEE R BEE SR, HWEERSET7 H 27T H
~8H 3 H, 2008.
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4) MELHHG : FRAER N R O A7 & BRHER 5
WA CUERHE A IR ER) PREHFHE R
AMEMREEREESER, BRERRS, Wi 10
H 12 H ~10 H 19 H, 2008.

2. BIAREDZ AN

HELBHG

1) & FEie (PEFHAKRSE), 2008 47 H 13 H~
2008 47 H 20 B, ZHEL I 5 L 7 S 20,
L.

2) £ B #dz OPEEHEHRE), 200849 A 7 H~
9H 21 H, KR,

FERE (Efers, BR, ave—F-2k)

1) #EIL#EHE: Organizing Committee: China-Japan Pan Asia
Pacific Mycology Forum, Changchun July 28-August 5,
2008.

2) M#IL#HA: Chair person: Special Symposium: China-

fmt

Japan Medical Mycology Project in Asia, China-Japan
Pan Asia Pacific Mycology Forum, Changchun July
28-August 5, 2008.
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1) BLEHG: EAEEE 4 £ RIEAE a2 e - WF2E
(2007).

2) LEHG: TEHE.

SERRE

ZDfDHEESE

1) s (o). SCRRE ARG EE. Tu s
T K TV T BRSO B e e e 3
PO R I I T . PR ERUE RN R O
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1. E&
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1) Fan SR, Bai FY, Liao QP, LiJ, Liu XP, Liu ZH:
Genotype distribution of Candida albicans strains
associated with differenct conditions of vulvovaginal
candidiasis, as revealed by microsatellite typing. Sex
Transm Infect 84: 103-106, 2008. (F#HiA D)

2) LiJ, Fan SR, Liu XP, Li DM, Nie ZH, LiF, Lin
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4)

5)

6)

7)

8)

9)

10)

26

H, Huang WM, Zong LL, Jin JG, Lei H, Bai FY:
Biased genotype distributions of Candida albicans strains
associated with vulvovaginal candidosis and candidal
balanoposthitis in China. Clin Infect Dis 2008. (in
press) (A D)

Liu XP, Fan SR, Bai FY, Li]J, Liao QP: Atifungal
susceptibility and genotypes of Candida albicans
strains from patients with vulvovaginal candidiasis.
Mycoses 2008. (Published online, OI: 10.1111/
j.1439-0507.2008.01539.x) (FFHA V)

Wang QM, Li]J, Wang SA, Bai FY: Rapid
differentiation of phenotypically similar yeast species by
single-strand conformation polymorphism of ribosomal
DNA. Appl Environ Microbiol 74: 2604-2611, 2008.
(EHED)

Ji ZH, Bai FY: Ogataca ganodermae sp. Nov., a
methanol-assimilating yeast apecies isolated from
basidiocarps of Ganoderma sp. Int ] Syst Evol Microbiol
58: 1502-1506, 2008. (&FHA 1)

Wang QM, Bai FY: Molecular phylogeny of
basidiomycetous yeasts in the Cryptococcus luteolus lineage
(Tremellales) based on nuclear ribosomal RNA and
mitochondrial cytochrome 4 gene sequence analyses:
proposal of Derxomyces gen. nov. and Hannaella gen.
nov., and description of eight novel Derxomyces species.
FEMS Yeast Research 8: 799-814, 2008. (££7iH 1))
Wang QM, Jia JH, Bai FY: Diversity of basidiomycetous
phylloplane yeasts belonging to the genus Dioszegia
(Tremellales) and description of Dioszegia athyrium
sp. nov., Dioszegia cream sp. nov. and Dioszegia
zingshanensis sp. nov. Antonie van Leeuwenhoek 93:
391-399, 2008. (£FiA V)

Wang SA, Bai FY: Saccharomyces arboricolus sp. nov.,
a new yeast species from tree bark. Int J Syst Evol
Microbiol 58: 510-514, 2008. (&4 )

Wang SA, Jia JH, Bai FY: Candida alocasiicola sp. nov.,
Candida hainanensis sp. nov., Candida heveicola sp. nov.
and Candida musiphila sp. nov., novel anamorphic,
ascomycetous yeast species isolated from plans. Antonie
van Leeuwenhoek 94: 257-265, 2008. (&t hH V)
Melo NR, Taguchi H, Cuthari VP, Kamei K, Mikami Y,
Smith SN, Vilela MS: Oral candidiasis of HIV-infected
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children undergoing sequential HIV therapies. Med
Mycol 2008. in press. (A D)
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BRI WL T, BAEM) HOKE, Al
2 Aspergillus fumigatus I\ MTE A5G- 2 5 58
DT DT . 55 82 I H ARG 743, sdE 8% p.
240, iR, 4 H 17 ~ 18 H, 2008.

IO, 0 3, S ZE0, B8, &k
BREA, BIHCZ: Aspergillus fumigatus \Z K $ %
caspofungin & voriconazloe D IR O . 5 52
M HAEBERE SRS, BRiE 49 (7)1 5): 80,
FWF, 9 H 10 ~ 11 H, 2008.

BRI WL W, HOKER, BEEHE, Al
Z: Aspergillus fumigatus N5 % LS 5 IMLiE o K+
DFE. % 57 M HARRGIEFSRH A 2, ¥
#EE p. 170, KEr, 10 H 23 ~ 24 H, 2008.
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WH(, 4 H 20 H, 2008.
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Society of Microbiology, International Society for Human
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MifiimZR SRR, KAFHEZERZE, LHEES
LR (FEHIHY WG REE), HOsM - iR &
ZH, WEEELRZRAEH, FRATMERAEH, ot
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B 7 =)v) EHE, BAERRGEH L%

OFHBENDOER HARBEMS S (KEES - Journal
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&N, EESUE, AKILBEE: KA LA > 7
I T ANV ADOMAREEFBMSTHE. 50, 5
H 22 H, 2008.
2) (fR5R) %5 RIEE S FMLisEs - 55 2 BIEE
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1. Cryptococcus neoformans @ 7" 7 F — L fEHT

C. neoformans MBI 2 VT, ZRITHESIK
), ¥ T EARy MO, 7 X BRI, B
BN, T —F N—AfFHT 7% &7 0 T o — AT R D
DOBHDH. Fio, METUTA - LAOEEEHERT L H
BT, BREWBMmERoy o7 EEHTA T 7L
¥y VRN (DIGE) %17\, ZBlE OO0 B 7
ARy FOWER, FE, BTEED Tn5 . SRS
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7T F — AT ATV, BREHED TS,

2. Cryptococcus neoformans O il Jiel J& B 1) 4 o> 43~ B gt
#r
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A E AR AR S SR S, RKEFOREEIC D
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NG S O 5 TR OWTER L TWwh . Tz,
B R LEE S Cde25 0Tl onwTh, pFrua—=v
7, BREEIRAT & D TV 5 .

3. Cryptococcus neoformans DKIR FAKREIS & B A5 T D IF)
IE, fEAT
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[ Electron microscopy of fungal cells] (2008. 7. 17).
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HEBE GAmEzat)

1. BB OMIEIZZED IR RGR R O [ 52

2008 412 [ 78 L 729w R M G 2 BIAE £ T 86 #R T
B, KIFEOBEFEE D> SR L 2 FE L7z
PERGR B E R 67 ¥R TH - 72, WERIE Nocardia 7 56
¥ N. aracensis ( 1 ¥%), N. arthritidis (1 ¥%), N. asiatica
(4 ¥), N beijingensis (4 ®), N. brasiliensis ( 3 ¥k),
N. cyriacigeorgica (2 %), N elegans (6 %), N Sfarcinica
(22 Bk), N. nova (5#R), N. otitidiscaviarum (5 ¥%), N.
transvalensis ( 1 B8), N. wallacei ( 2 %), M2 Actinomadura

sp. 4 ¥k, Corynebacterium sp. 1 ¥, Mycobacterium sp. 2
%, Streptomyces sp. 1 ¥k, Tsukamurellasp. 3 ¥ T &H o
oo B> S o EKREIE Y 4 @ NIH 5 5 14 #
(Brevibacterium sp. 2 #%, Gordonia sp. 1 ¥k, Micrococcus
sp. 1 Bk, Mycobacterium sp. 1 ¥k, Streptomyces sp. 2,
Saccharopolyspora sp. 1 ¥, N. aracensis 1 ¥, N. asiatica 1 1,
N. cyriacigeorgica 2, N. otitidiscaviarum 2 %) Tdh-o72. &
B CDC 2 51 Nocardia 122\ TC 5 BRO R EKIAD B
D, ZOWFIE N. brasiliensis 4 ¥, N. cyriacigeorgica 1
THhosz (Fili, ®R.

2. Gordonia B & U\ Nocardia J& O TR O EOIRE
2007 4 £ TIZERIR K O BREE A 5 478 S L7z Gordonia
LEEDILSL 4 35 BRIZDO W, 16S rRNA &1L T % fif

MrL7z. 2085, BEABEAE L O EMEDS 99.9% 2L F

BONTMD 3L kb o7z, LA L, ZOMD 4 HRiT

BEHITR R & OFHFEEA 8% LT TH - 72, T b 4 B

\&, Gordonia J& T3 16S rRNA & zF O M EIE 2 & Hr

MCTHirIENEZON., £22C, 32— )VEE, X

* v, JRIIME, GC S& % g LR, b 45k

(& Gordonia JE D 2 /R LTz, BEAIEBEE O A

TV A= a YOFERIE, 50%BLTTHY, 61

AR S b TR & e 2 R e R L7z

oo, L LTRET HEM LD TV D, 2006 F

8 HIZERR L ol 1, WO BES S b7z g h

¥ Nocardia BRIZOWTC, JEREBIZE, A% >, JEIER,

GC &, I I— VG, ABAELSMEIROT %

1To 745 R, Nocardia BOWE T 5 2 LR S NIz,

16S rRNA #{nF & H 72 EMEOM R 0GR, BEAW

Tl & OMFEMED 97.6% & - 72, BEHIHERE DNA 7))

A E¥—=2 a3 v OFER, 50% L TFThY, Hfls LTS

LN TH D LWLz (Fil, FBE, K.

3. JEIELE Rothia |8 D F 7 10 i VERERE O IR

Rothia B\Z 7 5 ABEIET, 33— VBBV T3/
YX) UErEH L, ITREOREREHTH 5.
A&, 6 Mo <ThBh, 2095 3 M THIEEDHER
ENTWD ., Fr OFAETIE 1997 £ HER 1~ 2 74
OFETHEEENTEY , HHITREZ L1E 20 o4
BIICE W RERREO L vwe MIOBRENH L L
Thb. Bty y —THRIFSNT D Rothia |& 17 ¥ %
v BRI AR 21T > 72, T OREE, Rothia IBIZ
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FR=2) VRERR ST G517 &%  OIEFIDHR) 7%
CEDRER SN, LaL, —HOKT, ¥ /0 RE
Rt 7 2 2K, 7370 2y FREHNMHEA
ez, 0 REANIRR COMERE SN
L5 Rothia IBIZBUT 5% 7 0 2 R3ER O %
L 728 25, %7 0y REFOMEREIZB VTS
CHH 5 DNA gyrase FOZREPHER SNz (FHil).

4. TV = VRILERHI O Nocardia farcinica \Z5F$ % 4

HIHELEH A 5 = X L O

N. farcinica \ZB\VT, W OPD TV — )V ARPER A
FAEBFHEDREEZRT. SHIRELZ LTS & TK
BOERLBESN TS, T/, EFHEEHEZRT D
DEITF V= VEDOAL IFy— VEHTIRBE SN
D, M) TV VETIIMEETE o /z, TUE, 1
IFV - VHEBEACHE SRS, EEEEICLLZ IO
THHIENEZLNT. NSO E I, BB
BT A ERE, B CORENERETHLF by o—24
P450 BE RIS T 2 FEBRE (T o 72

BB 1o Tid, ML ATP & o & st
ATP B8o¥IMc X Y, MlgA ATP oA Big s
JEIRG AR & TV D 2 EAURB Sz, FiZ, MR
ATP Ot iE F 531 MIC EAHBAD & N5 EET
Hotz. Fhro— L4 PAS0 BERFENSER TH LT EEN:
2DV TIE, BR O ERGI (b MHEEDE - cypS]
RMF S, BETHEZ T o 20y, BHIEZMEICE
DR SN 2oz, B2, oF 7 a— 24 P450 #
BFICOVT O BREEH AT o 7257, EHIEZWICE
RN o7, IRHDOZ G, T —IVAEIO
Nocardia ~DVEL, BEE L TR R LA N = AL T
HDHTEDTRBEI, EFIRIMOKFL LT ATP it
PRETWDLZELHLNE R -7 GERIR).

5. PUREHEA] rifampicin @ 7V 3 2 WARIZ K B i
Nocardia brasiliensis (&) 7 7 v ¥ D 21 L D Kk
HE 7y av LT b2 & TRIGILT BT S D
D, mMT7UAEy v RFELOKFEIZEICLY, ol
YEREIZFDPHO 2 E o TWE . ZOMiEEE 7 T —
FLTWwW5, V77 ¥y 7)asy VA7
S — P ORI 21T 7. COBET 2 BEZEHA
75— BRI, KIGH TIHB S S 72BELE W, Y
Ty v ERIREEE, V7 Y EY VRN

L35 2MALL. FEQY—EFY 27, Fv¥
YU L DB NS, S, GG E RIS
72, 248 L@ Ser & 311 A2 His & Z L2 Ala |2 &2
L7 BAR B L, ENENORREE~OZE LN
7z, S248A TIX Keat 259 15 f5Ar L, H311A Tl
UDP-Glucose & @ Km 256 f5¥ML7-. 2O &b,
248S \IFEE DB EELRIETH Y, 31IH 3FEE L
UDP-Gle D#EEICHEETH L I LAV L. $72, &
U E Y, FRISNAEEDOZLBED T FE S 7z, BT,
COBEEFOMREILLHA TS GERIR).

6. Cryptococcus sp. nov., isolated from the Cassia tree in
India

A strain isolated from the tropical shower tree in south
India fits the general morphological and physiological
characterization of the genus Cryptococcus. Phylogenetic
analyses of the sequences of the D1/D2 regions and the
adjacent internal transcribed spacer (ITS) regions of the
large-subunit IDNA of this strain place it into the Tremellales
clade of the Hymenomycetes. On the D1/D2 phylogenetic
tree, the closest phylogenetic relatives of this strain are
C. podzolicus and Bullera ninhbinbensis. But the type strain
of Cryptococcus sp. differs from C. podzolicus and Bullera
ninhbinbensis. In terms of the ITS1-5.8S-ITS2 sequence
data for this new isolate, it is different from C. podzolicus by
29 bp substitutions and from Bullera ninhbinbensis by 33 bp
substitutions respectively. The physiological characteristics
distinguishing the novel species from other Cryprococcus

species are obviously presented (Ff).

7. Candida pararugosa (tentative name) nov., a sister
species of C. rugosa isolated from pneumonic patient in
Guiyang, China

During the clinical yeasts study in Guiyang, a novel

Candida strain was isolated from a patient from the local

hospital. On the D1/D2 phylogenetic tree, the closest

phylogenetic relatives of this strain are C. rugosa and C.

pseudorugosa, both of which are isolated from environment as

well. But the type strain of Cryptococcus species, differs from C.

rugosa by 5 bp and from pseudorugosa by 25 bp substitutions

and mismatches, respectively. In terms of the ITS1-5.8S-

ITS2 sequence data for this new isolate, it is different from
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C. rugosa by 36 bp substitutions, and from C. pseudorugosa by
68 bp substitutions, respectively. Other tests of fungal growth
condition including the assimilation test and vitamin free test

were processed (F%).

8. Gordonia sp. nov., isolated with G. araii from a patient
with bacterial pneumonia in Japan

G. araii (IFM 10211), a novel species (proposed in 2006)
was isolated from Japanese patient with bacterial pneumonia.
In August 18, 2003, a new Gordonia sp IFM 10348 was
isolated from the same Japanese patient after the treatment of
levofloxacin. This strain was suspected as a reference strain of
G. araii but with higher drug resistant towards levofloxacin
and levofloxacin. During the period of our taxonomic study
on Gordonia interspecies relationship based on gyrB and secAl
genes, we found the similarities between this strain IFM
10348 and the type strain of G. araii showed only 96.6% in
165 rRNA, 82.0% in gyrB and 83.7% in secAl genes. With
the comparison of its sequence data based on the above three
genes and those both derived from GenBank and submitted
in this study, the similarities between the strain IFM 10348
and other Gordonia specie show the enough discrimination to

differentiate it from other Gordonia species (Ff).

9. GyrBand secdl genes as useful taxonomic characteristics

According to their sequence data, the phylogenetic trees of
Gordonia gyrB and secAl genes were built and analyzed using
software, Clustal W (1.83). The gyrB and secAl phylogenies
showed agreement with that constructed using 16S rRNA
gene sequences. The degrees of divergence of the gyrB and
secAl genes were approximately 3.4 and 1.7 times greater,
respectively, than that of 16S of rRNA gene. The gyrB gene
showed more discriminatory power than either the sec4I or
16S rRNA gene, facilitating clear differentiation of any two
Gordonia species using gyrB gene analysis. Our data indicate
that gyrB and secAl gene sequences are useful as markers for
phylogenetic study and identification at the species level of the
genus Gordonia (g, A

10. New ITS genotype of Cryptococcus gattii isolated from an
AIDS patient in Brazil

Based on combinations of nine variable nucleotides at nine

fmt

40 TIERSE

A

different base positions in the internal transcribed spacer
(ITS1-5.8S-1TS2) region, C. gattii strains were classified
into six genotypes. A new genotype of C. gattii, designated
as ITS type 8, was isolated from an AIDS patient in Brazil.
The ITS type 8 strain is closely related to the ITS type 4
strain, which has been frequently isolated in Brazil and the
USA, but which shows ITS-signatured nucleotide difference
at each nucleotide position. The ITS type 8 strain is also
differentiated from all heretofore reported ITS types of C.
gattii strains in the RAPD band patterns and IGS sequence
information (H%, HHH1).

11. Multilocus microsatellite typing of environmental and
clinical isolates of the C. neoformans var. grubii

C. neoformans var. grubii isolates from Brasil: 52
environmental isolates and 39 clinical isolates of the var.
grubii were classified into 11 MLMT types. Compared the
previous study, among these strains, 36 strains were classified
into new MLMT types (9 types). 39 clinical isolates of the
var. grubii were numbered into following 9 MLMT types:
MLMT-2 type (4 strains), 12 (3 strains), 13 (19 strains),
14 (1 strain), 17 (5 strains), 31 (1 strains), 32 (3 strains),
33 (2 strains) and 35 (1 strain). MLMT-13 type was a
major type among the clinical isolates, but such type was
not observed in environmental isolates. In 52 environmental
strains of the var. grubii, MLMT-36 type was a major one,
followed by MLMT-2 type (9 strains), and their prevalence
frequencies were 47.4 and 17.3% respectively. MLMT-36
type was not discovered from clinical strains (%%, KH#).

12. Multilocus microsatellite typing of the var. grubii from
China and Japan

Prevalence of one major type of the var. grubii strain was
confirmed in the isolates from environments and clinical
isolates of C. neoformans. MLMT-17 type was prevalent
in China and Japan (82.5, and 92.9% respectively). In
comparison with our previous study, one new type (MLMT-2
type) was found in Japan, and 6 new types were found in
China following as MLMT-14, MLMT-16, MLMT-29,
MLMT-40, MLMT-41 and MLMT-42. The major

MLMT-17 was found in the environmental strains as well as

the clinical strains (&, Kfw, 21).
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Actinomadura sp. (3)
Brevibacterium linens
Brevibacteriun aureum
Corynebacterium sp.
Gordonia hydrophobica
Micrococcus luteus
Mycobacterium conceptiomense
Mycobacterium sp. (2)
Nocardia farcinica

Nocardia aracensis (2)
Nocardia aracensis

Nocardia arthritidis

Nocardia asiatica (4)
Nocardia beijingensis (12)
Nocardia cyriacigeorgica (5)
Nocardia e/egam (5)
Nocardia farcinica (19)
Nocardia nova (4)

Nocardia otitidiscaviarum (6)
Nocardia transvalensis
Nocardia wallacei (2)
Saccharopolyspora gloriosa
Sz‘repz‘omyces mrpaticus
Streptomyces diastatochromogenes

Streptomyces sp.

Trichoderma sp. Tsukamurella inchonensis (2)
Trichophyton verrucosum Tsukamurella tyrosinosolvens
AEF 31 AEF 811
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North America 976 Malawi 3
Bahamas 1 Morocco 2
Canada 113 Mozambique 4
Costa Rica 243 Namibia 1
Cuba 11 Nigeria 12
Dominican Republic 1 Rwanda
Gulf of Mexico 1 Somalia 2
Honduras 5 South Africa 68
Jamaica 3 Sudan 3
Mexico 29 Togo 1
Nicaragua Uganda 4
Panama 4 Zaire 10
Puerto Rico Zimbabwe 1
USA 554 Asia 6,905

South America 2,204 Bhutan 2
Argentina 18 Ceylon 3
Brazil 1,963 China 1,076
Chile 16 India 87
Colombia 61 Indonesia 32
Ecuador 7 Iran 5
French Guiana 5 Iraq 1
Guyana 3 Israel 4
Peru 3 Japan 5,075
Surinam 4 Kazakhstan 1
Uruguay 7 Korea 43
Venezuela 117 Kuwait 5

Africa 219 Malaysia 4
Argeria 1 Myammar 1
Central African Republic 1 Nepal 8
Congo 1 Pakistan 8
Egypt 59 Saudi Arabia 2
Ethiopia 2 Sri Lanka 55
Gabon 1 Tadzjikistan 1
Ghana 19 Taiwan 72
Guinea 4 Thailand 385
Ivory Coast 6 Turkey 9
Kenya 8 Uzbekistan 3
Madagascar 4 Vietnam 23
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Europe 1,627 Rumania 2
Austria 44 Russia 25
Belgium 20 Slovakia 32
Bohemia 1 Spain 64
Bulgaria 3 Sweden 35
Croatia 1 Switzerland 28
Czech Republic 331 UK 195
Czechoslovakia 16 Ukraine
Denmark 23 USSR 5
Eritrea 1 Yugoslavia 1
Estonia 1 Oceania 196
Finland 241 Antarctic Ocean 14
France 67 Antarctica 19
Germany 127 Australia 77
Greece 3 Bougainville island 1
Hungary 46 New Zealand 68
Ireland 2 Papua New Guinea 4
Irish Republic 1 Philippines 2
Italy 113 Samoa 1
Luxembourg 1 Solomon Islands 7
Netherlands 153 Tahiti 2
Norway 16 Tonga 1
Poland 7 unknown 2,344
Portugal 16 total 14,471
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Introduction

Candida albicans is a dimorphic fungus which usually
occurs as a commensal microorganism in the mucosa of
humans. It can be found in the intestinal and urogenital
tracts and in the oral cavities of healthy individuals. The
species is also the most common opportunistic fungal
pathogen of humans. It causes from benign infections such
as oral and vaginal candidiasis to fatal, systematic disease
in immunocompromised or critically ill patients. Nearly
three-quarters of all healthy women experience at least one
episode of candida vulvovaginitis during their lifetime and
about 5-10% endure recurrent bouts of the disease”. Due to
the growing population over the last two to three decades of
transiently or permanently immunocompromised patients,
invasive infections caused by C. albicans have become an
increasingly important clinical problem. It is recognized
as the fourth leading cause of nosocomial infections™. As
a result of the difficulties in the early accurate diagnosis
of systemic candidiasis, a limited number of suitable and
effective antifungal drugs and the increasing drug resistance
of the etiologic agents, mortality rates from systemic
candidiasis remain high”. Even mucosal infections caused
by C. albicans, such as vaginal candidiasis, often constitute a
management problem because of the high rate of recurrence.
Fundamental issues with regard to diagnosis, epidemiology,
and pathogenesis of both mucosal and invasive candidiasis
remain to be elucidated.

In addition to improved therapy, the rapid and accurate
identification of the disease-causing strains is crucial for
diagnosis, clinical treatment and epidemiological studies

of candidiasis. A variety of methods for typing strains of

C. albicans have been described. The most commonly used
methods will be discussed in this review, with the focus on
recently developed molecular typing or DNA fingerprinting

strategies.

Biotying Based on Phenotypic Characters

The methods based on phenotypic characteristics,
referred to as biotyping methods, were first employed for
strain typing of C. albicans. Serotyping based on antigenic
properties is one of the first biotyping strategies used to
discriminate among C. albicans strains. This strategy was used
to type strains for a few decades and three serotyping methods
were established for C. albicans, including Hasenclever's
antisera HSN1 and HSN2*" | the Iatron Candida Check
factor 6 typing antiserum (IF6)”, and agglutination with
the monoclonal antibody H9Y. However, the discriminatory
power of these methods is limited. Separation of an entire
species into a few groups does not provide meaningful
resolution for the majority of epidemiological questions to be
addressed. In addition, it was found that antigen expression
could be affected by phase of growth and culture conditions,
which placed in question the serotyping methodology™” .

Odds and Abbott in the early 1980s developed a
complex biotyping protocol for distinguishing among Candida
species and among strains of a species based on a set of

1 " The assays testing for growth at

physiological assays
pH 1.4; production of secreted acid proteinase; resistance
to flucytosine, boric acid, and safranin; assimilation of
urea, sorbose, and citrate; and sensitivity to high salt were
originally developed for discriminating among species. Four

additional assays, including resistance to tetrazolium salts,

TRy HREAEE Yy —d05 F12°% 2008 53



sodium periodate, and cetrimide and growth on MacConkey
agar, were then used as supplement tests for discrimination
among strains within a Candida species. The protocol was
modified by Childress et al."”” to make it more amenable to
general use. This biotyping strategy was effectively used in a
number of epidemiological studies’”. However, the system
was found to have poor interlaboratory reproducibilityw; the
use of the biotyping method in clinical research is therefore
limited.

In addition to the serotyping and biotyping methods
mentioned above, a number of other typing methods based
on phenotypic characters have been used for C. albicans
strain discrimination, namely morphotyping, sugar
assimilation typing, killer yeast typing, resistotyping, and
drug susceptibility typing'”. Although theoretically the
phenotype reflects genetic background of an organism,
biotyping methods have fundamental problems that limit
their use in epidemiological investigation. First, results of the
tests, even the expression of serotypes, can be easily affected
by growth conditions”™. If the growth conditions and time
of cell harvesting are not precisely controlled and duplicated
among experiments and laboratories, intralaboratory and
interlaboratory reproducibility of the results obtained from
biotyping methods will be compromised. Second, a number
of general phenotypes of C. albicans undergo spontaneous

high-frequency switchingw’]m, which may result in
phenotypic differences for the same strain grown under the

same conditions.

Multilocus Enzyme Electrophoresis
Multilocus enzyme electrophoresis (MLEE)

assesses isozyme or allozyme polymorphism by starch gel
electrophoresis, polyacrylamide gel electrophoresis, or
isoelectric focusing under native conditions. The enzymes are
visualized in the gels by specific enzyme staining procedures.
This method directly reflects allelic differences at defined loci.
Any enzyme (protein) that can be selectively stained can be
the target of analysis. If the protein bands are variable, they
are considered to be alleles on the basis of mobility. Both
alleles in a diploid can be observed; thus, the method can
assess codominant markers in diploids for each locus. If

enzymes are carefully selected, MLEE can discriminate
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among the gene products of different alleles for a number
of loci. For instance, Pujol et al.'” tested 21 enzymes of
C. albicans using MLEE on 29 isolates. Thirteen exhibited
variability and were therefore used in the analysis. This study
demonstrated further that if enough markers are used, MLEE
will reveal microevolution within strains'”. The technique has
been effectively used to fingerprint C. albicans and a number

of other Candida speciesls’m

. Although the enzyme patterns
detected by MLEE are actually phenotypes, the protocol
outperforms several popular DNA fingerprinting methods in
assessing genetic relatedness among strains.

The shortcomings of this method include: i) it is
relatively time-consuming, because at least 10 enzymes that
provide variability among isolates must be analyzed; i) it
assays the variability at protein level, so that much variation
at the nucleotide level may go undetected because nucleotide
substitutions do not necessarily change the amino acid
composition; and iii) changes in amino acid composition
do not necessarily change the electrophoretic mobility of the
protein and, as a consequence, alleles that are considered to
be the same protein alleles from different individuals may

represent different gene alleles.

Electrophoretic Karyotyping

The numbers of chromosomes in the cell as well as
deviations from the basic number provide useful information
for genetics and systematics of organisms. The use of the
information in fungi was hampered because of the difficulty
in counting the chromosomal number in fungal cells by using
cytological methods as usually used in higher plants and
animals. The invention of pulsed-field gel electrophoresis
(PFGE) and other similar systems in the middle of

19
’. Chromosome-

1980s partially resolved the problem
sized DNA fragments of the yeast genome can be readily
separated according to size in a gel with the PFGE
apparatus such as contour-clamped homogeneous electric
field gel electrophoresis (CHEF) and can be visualized by
ethidium bromide staining. The chromosomal numbers and
genome sizes of many fungi have been estimated by using
this method™. A striking discovery is that most fungal
species have rather variable karyotypes among strains. The

polymorphism has been observed in both asexual and sexual
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fungi and most likely results from both mitotic and meiotic
processes. The phenomenon which is called chromosome
length polymorphism (CLP) has been employed for
fingerprinting of yeast strains.

Electrophoretic karyotyping has been used extensively

for C. albicans strain typingm. 1.2v

Sangeorzan et a
demonstrated that patterns generated by electrophoretic
karyotyping were highly reproducible among experiments,
relatively insensitive to preparation methods within the same
laboratory, and unaffected by high-frequency phenotypic
switching. Electrophoretic karyotyping has been shown to
be the most powerful method for Saccharomyces cerevisiae

| however, its discriminatory ability for

strain typing
C. albicans strains is limited because of the relatively lower
chromosomal number and larger molecular sizes of individual
chromosomes of the species. The protocol can not distinguish
chromosomal DNA molecules with slight differences in sizes.
The discriminatory power of electrophoretic karyotyping as
a fingerprinting method can be increased dramatically by
digesting chromosome-length DNA with endonucleases prior
to PFGE®*", By increasing the complexity of the pattern
in this way, electrophoretic karyotyping could serve as an

effective fingerprinting system.

Restriction Fragment Length Polymorphism
Analysis

Restriction fragment length polymorphism (RFLP)
is one of the first molecular methods used to assess genetic
diversity or relatedness of strains within a pathogenic fungal
species. RFLP analysis shows the DNA sequence variation
by electrophoretic banding patterns of DNA samples which
are digested by one or more restriction enzymes. Restriction
enzymes recognize very specific sequences of nucleotides in
DNA. DNAs from different individuals rarely have exactly
the same array of restriction sites and distances between these
sites. By cutting a DNA sample with a particular restriction
enzyme, DNA fragments of different length are obtained.
These fragments are separated by gel electrophoresis,

resulting in a pattern of bands that is unique for the particular

mitochondrial DNA (mDNA) or nulear rDNA, or, more
frequently, through two indirect approaches. First, the total
nuclear DNA is subjected to gel electrophoresis after being
digested with a particular restriction enzyme, transferred to
a membrane by southern blotting and then hybridized with
a radioisotope-labeled particular DNA probe; the banding
pattern is finally visualized by radiography. The second
approach called PCR-RFLP is simpler: a specific gene or
DNA fragment is amplified by PCR and then digested
with particular restriction enzymes; the fragments are then
separated by gel electrophoresis and visualized by ethidium
bromide staining.

RFLP analysis has been extensively applied to
fingerprint strains and to assess population structure, mode
of reproduction, and microevolution of C. albicans and

. 13,1825
related species 318,25)

. A variety of probes have been developed
including single-gene probes, rDNA probes, mDNA
probes, and repetitive and complex DNA pr0b6526>. DNA
fingerprinting with the complex probe Ca3 has revealed five C.
albicans clades with geographical specificity: clades I, II, III,
SA and E. Clade SA is relatively specific to or highly enriched
in South Africa; clade E is relatively specific to Europe;
and clade II is absent in the Southwest USA and South
America. The results of these studies also have identified
clade-specific drug resistance. The majority of isolates within
clade I are moderately or highly resistant to 5-fluorocytosine,
while the great majority of isolates within the four other
clades (II, TII, SA, E) are not®™. These results showed the
promising of RFLP analysis with complex DNA probes in
assessing the population structure of C. albicans worldwide.
However, the use of this method is limited by the complexity
of analysis procedure, the need of radioisotopes and the
difficulty in inter-laboratory comparison. RFLP analysis
without hybridization probes, especially PCR-RFLP is
straightforward and easy to use without the requirement of
special equipment. However, the discriminative power of the
analysis is usually limited and sequence differences occurred
outside the restriction sites can not be detected, consequently,

fragments with identical sizes do not necessarily have identical

DNA being analyzed. Any region of DNA (locus) can sequences.
be used for RFLP analysis. Restriction patterns can be
generated directly if the target exists in multiple copies, e.g.
FIRERT BERELEL > ¥ —3E 124 2008 55



Randomly Amplified Polymorphic DNA

Randomly amplified polymorphic DNA (RAPD)
or arbitrarily primed PCR (AP-PCR) analysis assays
DNA sequence variation in PCR priming regions. RAPD
analysis uses one short PCR primer (ca. 10 bp) and a low
annealing temperature to generate several fragments in
one amplification. Nucleotide substitutions in the PCR
priming regions, particularly the 3' ends, can prevent primer
annealing and PCR amplification, resulting in the differences
in PCR products. Amplicons are separated on an agarose gel
and stained with ethidium bromide. RAPD is technically
simple but its resolving power can be dramatically increased
by increasing the number of oligonucleotide primers that
provide variability among independent isolates. It often
detects variation among isolates that are invariant with RELP
analysis, and thus has evolved as the most popular method
for DNA fingerprinting the infectious fungi, including C.
albicans and other Candida speciesla’ls‘zm. However, a number
of shortcomings of RAPD analysis must be considered.

The main drawback of RAPD analysis is poor
reproducibility. The problem may occur not only among
laboratories but also within a laboratory over time. Almost
every technical aspect of PCR can affect reproducibility of
RAPD analysis. Another problem is that bands of equal
electrophoretic mobility may not be homologous. Rieseberg™”
demonstrated that a disturbingly large fraction (13%) of
RAPD bands with equal mobility from hybrid plants were not
homologous. Sequencing of the RAPD bands has been used

to confirm their identity28'29>.

Multilocus Sequence Typing

Multilocus sequence typing (MLST) was initially
developed for clone identification or strain typing of
pathogenic bacteria® . The method analyses nucleotide
polymorphisms of the sequences of approximately 500 bp
internal fragments (loci) of housekeeping genes. For each
locus, the different sequences present within a species are
assigned as distinct alleles. The alleles at each of the sequenced
loci define an allelic profile or sequence type of an isolate.
Each isolate of a species can therefore be unambiguously
characterized by a series of alleles at the housekeeping loci

studied. The direct assignment of alleles based on nucleotide
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sequence polymorphisms of internal fragments from multiple
housekeeping genes (usually six to eleven are required for
bacteria) allows high levels of discrimination between isolates.
A major advantage of MLST over other typing methods is
that sequence data can be easily shared among laboratories
in different countries and continents, thus permitting the
establishment of one expanding online global database for
each species concerned, and enabling exchange of molecular
typing data via the Internet for global epidemiology™ .

Although not formally called MLST, the method has
been used by mycologists to study basic evolutionary features
of pathogenic fungigl_w. Bougnoux et al.* examined the
usefulness of MLST for characterization of clinical isolates
of C. albicans. They sequenced the internal regions (loci) of
six selected housekeeping genes of C. albicans and observed
a wide variety of genotypes among the isolates studied. The
high frequency of heterozygosity increased sequence diversity
at each locus, thus allowed the identification of a greater
number of genotypes or diploid sequence types (DSTs). The
results showed that MLST is a highly discriminatory and
reproducible method for unambiguous characterization of
C. albicans. The method was then validated and optimized
for C. albicans™, as a consequence, a set comprising the
fragments of seven housekeeping genes CadAT1a, CaACCl,
CadADPl, CaMPIb, CaSYALl, CaVPS13, and CaZWF1b
is recommended for MLST with C. albicans (Table 1). A
central internet database (http://calbicans.mlst.net) has been
set up for deposition and analysis of C. albicans MLST data
from any global source.

Robles et al.® assessed the value of MLST relative to
those of other DNA fingerprinting tools including RAPD,
MLEE and RFLP with Ca3 probe hybridization techniques
for discriminating among strains of C. albicans. The results
demonstrated that the discriminatory power of MLST
(99.6%) was higher than those of the other three methods
compared. MLST analysis of C. albicans isolates recovered
from the digestive tract of individuals within different families
revealed intrafamilial transmission and microevolutions of
the species. The data showed frequent colonization of a
subject or several members of the same family by genetically
indistinguishable or genetically close isolates. The genetically

close isolates differed by loss-of-heterozygosity events at one

LHPEANTE L > & — i 128 2008



Table 1. A set of gene fragments recommended as an international standard for multilocus sequence typing of C. albicans

Locus Gene product Chromosome  Primer sequence (5" — 3') A.mphcon
sizes (bp)

AATla  Asparate aminotransferase 2 Fwd ACTCAAGCTAGATTTTTGGC 478
Rev.  CAGCAACATGATTAGCCC

ACC1 Acetyl-coenzyme A carboxylase 3 Fwd  GCAAGAGAAATTTTAATTCAATG 519
Rev.  TTCATCAACATCATCCAAGTG

ADP1 ATP-dependent permease 1 Fwd  GAGCCAAGTATGAATGATTTG 537
Rev.  TTGATCAACAAACCCGATAAT

MPIb Mannose phosphate isomerase 2 Fwd  ACCAGAAATGGCCATTGC 486
Rev.  GCAGCCATGCATTCAATTAT

SYA1 Alanyl-RNA synthetase 6 Fwd  AGAAGAATTGTTGCTGTTACTG 543
Rev.  GTTACCTTTACCACCAGCTTT

VPS13 Vacuolar protein sorting protein 4 Fwd  TCGTTGAGAGATAATCGACTT 741
Rev.  ACGGATGGATCTCCAGTCC

ZWF1b  Glucose-6-phosphate dehydrogenase 1 Fwd  GTTTCATTTGATCCTGAAGC 702
Rev.  GCCATTGATAAGTACCTGGAT

or several of the MLST loci, suggesting the high frequency
of microevolutions of commensal diploid C. albicans through
the loss of heterozygosity39‘4o>. MLST on a panel of 416
isolates of C. albicans from separate sources recognized a
population structure comprising four major clades and eight
minor clades"’. The relationship between clades of isolates
and their properties of clinical relevance was showed from
the data obtained. Different clades of C. albicans may differ
significantly in the proportions of isolates from blood, the
oropharynx, the vagina, and other sites. When a larger
panel of C. albicans isolates (1,391) were subjected for
MLST, the number of clades recognized increased to 17'%.
ABC types (based on the presence or absence of an intron
in rDNA*) and geographical origins showed statistically
significant variations among clades, but anatomical source
and antifungal susceptibility data were not significantly
associated. Computational haplotype analysis of the gene
fragments sequenced for MLST showed a high frequency of
recombination events, which suggests that C. a/bicans isolates
had mixed evolutionary histories resembling those of a sexually
reproducing species42>. In addition to nucleic housekeeping
genes, mitochondrial genes have been demonstrated to be
promising targets for genotyping and population genetics of C.

S
albicans™ .

Microsatellite Analysis

In recent years, short tandem repeats (STRs) or
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microsatellites have been increasingly used as molecular
markers for population genetics and genotyping of different
organisms. The technique exploits the hypervariability of
DNA regions made of 10 to 20 or more tandem repeats
of nucleotide couplets, triplets, or quadruplets. Several
polymorphic microsatellite loci have been identified in
the genome of C. albicans and used in strain typing of
the species (Table 2)°*”. The microsatellite loci EF3*,
CDC3, and HIS3" locate near coding regions, while the
loci ERK1, 2NF1, CCN2, CPH2, and EFG1"" locate
inside coding regions. More recently, several microsatellite
loci called CAI, CAIII, CAV, CAVI, and CAVII located
in noncoding regions have been employed for strain typing
of C. albicans™®. The polymorphisms of microsatellite loci
are usually detected using GeneScan or alike analysis with an
automatic DNA sequencer and quantitatively designated by

54 o the total number

either the total lengths of the alleles

849 The quantitative designation

of repeat units in the alleles
has the same advantages as MLST in inter-laboratory data
sharing and comparisons and database construction.

The discriminatory power for C. albicans strain typing
with the microsatellites located near or inside coding regions
was between 0.77 (for CDC3) and 0.91 (for HIS3). A
higher value (0.97) was obtained when combining three loci
(CDC3, EF3, and HIS3) in a single multiplex amplification

reaction™ . Among the microsatellites used for C. albicans

strain typing so far, the locus CAI located in a noncoding
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Table 2. Microsatellites in the genome of C. albicans that have been characterized for strain typing of the species

Locus Chromosome  Repetitive motif Primer sequence (5" — 3')
CDC3 1 (AGTA)n Fwd CAGATGATTTTTTGTATGAGAAGAA
Rev CAGTCACAAGATTAAAATGTTCAAG
EF3 5 (TTTC)n(TTC)n Fwd TTTCCTCTTCCTTTCATATAGAA
Rev GGATTCACTAGCAGCAGACA
HIS3 2 (ATTT)n Fwd TGGCAAAAATGATATTCCAA
Rev TACACTATGCCCCAAACACA
ERK1 - (CAGGCT)n(CAAGCT)n(CAA)n Fwd CGACCACGTCATCAATAGAAATCG
(GCCGCA)n (CTT)n Rev CGTTGAATGAAACTTGACGAGGGG
CAI 4 (CAA),CTG(CAA)n Fwd ATGCCATTGAGTGGAATTGG
Rev AGTGGCTTGTGTTGGGTTTT
CAIIT 5 (GAA)n Fwd TTGGAATCACTTCACCAGGA
Rev TTTCCGTGGCATCAGTATCA
CAIV - (ATT)n Fwd TGCCAAATCTTGAGATACAAGTG
Rev CTTGCTTCTCTTGCTTTAAATTG
CAV 3 (ATT)n Fwd TGCCAAATCTTGAGATACAAGTG
Rev CTTGCTTCTCTTGCTTTAAATTG
CAVI 2 (TAAA)n Fwd ACAATTAAAGAAATGGATTTTAGTCAG
Rev TGCTGGTGCTGCTGGTATTA
CAVII 1 (CAAAT)n Fwd GGGGATAGAAATGGCATCAA

Rev TGTGAAACAATTCTCTCCTTGC

region appeared to be the most polymorphic one, exhibiting

a discriminatory power of 0.97 alone'®"”

Sequence
analysis has revealed three different levels of polymorphism
in microsatellites, (i) the total lengths or the number of
repeats, (i) the structure of the repeated region, and (iii)
point mutations outside the repeated regionw. In addition
to the high cost, sequencing of microsatellites of C. albicans
is a complicated procedure, because C. albicans is a diploid
organism and the microsatellite loci are mostly heterozygous,
thus can not be sequenced directly. GeneScan technique
which accurately determines DNA fragment sizes is therefore
commonly used in microsatellite analysis of C. albicans.
The method can only detect the first level of microsatellite
polymorphism, but the second and third levels of variation
may contribute to further differentiation of C. albicans strains.

Li and Bai™ investigated an alternative approach to
reveal the polymorphisms of microsatellites by utilizing the
technique of single-strand conformation polymorphism
(SSCP), a technique initially developed for point
mutation detection in human DNA®"? . Strain typing of
a panel of 76 independent clinical isolates by PCR-SSCP
analysis of CAI achieved a discriminatory power of 0.99°",

Sequence comparison showed the advantage of SSCP over
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GeneSan analysis in the detection of point mutations in the
microsatellite®. The study demonstrated that PCR-SSCP
analysis can reveal the three different levels of polymorphism
in microsatellites simultaneously, thus being a powerful and
economical approach for rapid strain typing of C. albicans.
Genotyping of C. albicans strains associated with different
conditions of vulvovaginal candidosis (VVC) using PCR-
SSCP analysis of CAI revealed for the first time that most C.
albicans strains causing VVC possessed specific genotypes and
that the genotype distribution of C. a/bicans strains correlated
with the severity of VV/ % The result provides a new clue
and approach to elucidating the infection source of VVC.

The genotype distributions of C. albicans strains
associated with VVC of women and balanoposthitis of men
and strains from various extragenital sites were investigated
further by using GeneScan analysis of CAT*. The result
showed that the CAI genotypes of independent C. albicans
strains isolated from extragenital sites were mostly of
individual specificity. In contrast, strains associated with
VVC were mainly concentrated to a few genotypes, with CAI
genotypes 30 — 45 and 32 — 46 being the most common. The
distribution frequencies of C. albicans strains with the two

dominant genotypes were significantly correlated with the
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severity of VVC. A similar genotype distribution pattern of
C. albicans strains associated with balanoposthitis was also
revealed. The genetic similarity of strains with the dominant
genotypes associated with both VVC and balanoposthitis was
confirmed by sequence analysis of three housekeeping genes
CaADP1, CaSYAL and CaVPS13* . The results suggest i) the
existence of vaginopathic C. a/bicans strains with enhanced
virulence and tropism for the vagina; i) the high possibility
of sexual transmission of genital C. albicans infections; and
iii) the significant role of strain differences in the etiology of
VVC. Identification of specific genotypes that correlate with
severity of VVC is therefore of diagnostic and therapeutic

significance.
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79T ENEF L. Lo L, WIEHRN CIEEEeH
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ﬁ;ﬁé’i’ﬂ??k WEBRS 3, W OHEE X W2 603 7%
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BN Polymelase Chain Reaction (PCR) ha gL L
f:ﬁ ﬁiéé'ﬂ%‘?i 2 X B 5T A ST T A R L TR AE
fl’f\ﬂﬂ?‘é“ﬁ%&ﬁ‘ﬁ‘zh b Tns . JREE -
H’jé Wﬁﬂza BWTEHREHEZTOMRETHNE L7
In situ hybridization (ISH) b 2.2 N>2H D |
BLRAEZ W D720 OF I = iiBIRs Wik & 7 2 1R
5.

AR TIEFRA DT E TR A T & 72IREZ W
%ﬂ%\/‘f: in situ hybridization (ISH) %3 & 0" PCR {12

1:11
\

—7{51,

eED D

2. In situ hybridization i%&

ISH#Eo7u—7¢ LT, 4IEIPCR7u—78 X
U Peptide Nucleic Acid (PNA) 70 —7 %L T3
HWOBRERETF % 3 — ¥ 9 2B R T I LR f o
A~ —h—#nTe L THERTRZFIMONTS
D, PCR7u—7%MHLTCENLEZHHE LTS
D71 =71 PCR BULIZ X 1) fluorescein isothiocyanate
(FITC) HRRIERAZM Y ALHECEH#LML T5. &
DHERMH LT, TNET dspergillus (A) fumigatus O
alkaline proteinase (ALP: 583bp) '’ & UF retrotransposon
Afut-1 @ long terminal repeat (LTR) & {&7-7H% (245bp)
VR E LTISH R T-oTnh . vy AERE TV
W ALP B{n T2 N & Lz ISH #EI2BWnwT

62 THERY HE

FREVEICB T DR 2 AT o 724G R, 7 AV E L AFED
JEIK & 7% B 72 % Aspergillus J& DH %*ﬁ;ﬂ?’é /N
RECdH o7z, Afur-]l BIZFHIE RN L L7235 EI12B W

Tl 4. fumigatus Z FERBN BB TEH 2 & %%Eu\
BU,EETXNW¥WXET%U&ﬁ%,£UIV7
7074 FRIERANCEIMEZ RS2 L TasRTW
% A. terreus T T5E T X 5 L CHHMEDYS

PNA 7o — 72l 5561, IE k@mﬂF
WMOEET, B L VIIEENTORLEEDLE WV rRNA
IR L LTw5 . rRNA 3T ¥E—$h% < EED L5
PEIRFTE 5. 70— 7 OFERL, EEOMKERD 5 K

WCH2$ 2 N Kz =201 /77 I L CA BRI
FITC # % LTHED, 15 ~ 18 mer DE X Tkl L Tw»
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L O Fusarium (F) )& 285 rRNA (GR¥EFKT—%) =N
EL7Z2PNA 7u—7% A L7 ISH %170 CT&72.
NSO T —TT C. albicans & F solani & < INEIKF
BICHRETE L2 L2V T RARGEETIVIZB W THER
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PNA 7u—7i%, N-7V) ¥ &gkt LTENLD
7 I NG (RTF F#ia) TH) Iv—%RkL
TWRBEOMIRO T+ 17T, MWiE&HHRE-TH
5. BEICZNE TOMET, PNA 70— 75 &
AHEICEN TS I EDVEEENTBY , 5% %
RN 70— 7 OB L FEEOVIEE KL T
5.

EEREZECHH I N RV VEENT T4V
MEHZ ISH 32 6 2 B2, BEAROHTALE ANV ZH
Thb. IRV V2L BEMOEAE - O T
TERL S N D 4GSO & 0 % L 7RG E & 85 S
LENECTH D . Fxld 1 mM EDTA (pHS8.0) i IC &
5 NEMLIE & Proteinase K (10 ug/ml) (2 & 2 ZEALHRE
ERZEICED, BIFGHREM TN 5. 4 fumigatus
e~ 2B B Afur-1 ISH EIZ BT, 4 ORI
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GBI OB REBET Lz 25, mv pH fH
DEWN & B MBILIEAAHG R TdH - 72, Papanicolaou 4
AL RIS T 5 Bd EDTA B & AWl
HRERNTH S . F 2 BT O H BEDSEHZE Th -
7z,

HEEARAPIZBWT, B E LT b HE O rRNA
ORGEEZFMT 5 2 LIZVEOEIETH L. Fald
28S rRNA # iy & L72BE, £ 0BW A I L5
Panfungal PNA 70— 72 &5 L THH LTS, 20
Tu— 734 AMERH L TV 2 o R PNA 7
00— 7 LD GEMH TR L TREDOT, N Ty FA
Y'— 3 g YHEZ RNA ORLEE ORI & ik g 12
FIHT 23 TE2 (K1),

1 28S rRNA % #%E/y & L 72 Panfungal PNA 70— 72
£ % RNA ORAFEOWET. A terreus (TEE) 13
Panfungal ISH {ED SRR 5, 17712 RNA (3F
FEINTWLHEPEESND. —F, Fusarium spp.
28S rRNA %y & L7z PNA 7u— 712X % ISH
HETIEEMETH L. F solani TIEEDBIZHETH 5.

3. PCR &%

PCR LI 2 7200 OEE DNA BB W T, B
T VL5 E 7 f L BE 2 A 5 % 728, Proteinase K 12 & % #
FROERNIRD K TIE 53 % NEPE LN WED D
5. FRAITIEREES Lyticase @ V5 2 & TRIFZFER
ERC\N L. A fumigatus D EEREER > SER L 728
V=) IEENT T 4 YY) 2 VT Lyticase @ %
JE A MRET L7246 5, 50 ~ 100 U/100 w1 TRIESH SN
7o B 2 7OV O fNEGLER b R 09 TILE O BN A
FTEL. ATRRIC L Y WE LN GIT T 5.

i O PCR % 9| BLES ARG K L 72 e (&
tDNA % Internal Transcribed Spacer (ITS) 47z &1) K

V= AEEBEETHEASRE LTV 500 S
%00 R L R R R 0 2 B A S nested PCR I
W GRS . ek Aspergillus 1, Fusarium J& ,
Pseudallescheria )& , ¥66 W, A. fumigautus %% E)& 3 & U
FRN T4~ — %ML TB 2 & T, WEDIIZHE
D7z PCR L& AT 2 T % . F solani G~ 7 ADHR )V
<V VEENT T 4 VHYFIZBWT, ALP 7u— 712 Xk
% ISH #: & Fusarium J&® 5.85 rRNA, ITS2, 28S rRNA
MBIZTFHIK S 5 PCRIEY & 34T L 2Bl AR S (1
2). ALP 71— 712 & % ISH I3 TH 558, PCR
AT Fusarium J& R0 72 329 bp OB /N Fa8
WSz, E 512, Fusarium J& 28S rRNA # Ry & L
72 PNA 70 —712 X % ISH #: & PCR E#EHE L ACH
TERIC L0 RIS OEARY A GE L7z (M3).

Zoftn, TTS FEsl & %5 & L 7o HE AL m g g )
RER LT & IS EmIEEATRETH LY 7
% A & PCR 2 IFHZ WA RO L7z $iE b D8k
BoHrbNLT. Loop-mediated isothermal amplification
(LAMP) L38E S VLS, —EilRE CBEEx
WIS % . FEREOZWNIC O I0H ST 2 2Tl
LREEIEETH 0 Y AREL - MR WORENC b IS A
WfEsns.

K2 FE solani &He~ 7 A28 2860, ko v
<) VEESNT T 4 DY R W ALP #fnA %
B e L7z ISH & (TR SR T I A4~ —
% H7z PCRL. (NEA) Fusarium I8 5.8S rRNA,
ITS 2, 28S rRNA #{xF Ik 95 PCR T
BHIE 72 329 bp DN > FABIZE S 17z (Lane 4). 4.
ﬂrggaﬂ? ALP BnT %R & L7z ISH & Cldkat:
Tdh-o7c.
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3 Fusarium J& 28S rfRNA % & L7 PNA 7u—7
125 % ISH i (EEAG) & PNA 7u—7% 1) /N—
AT I ==& L7zBE® PCR TR (LEZ), PCR
AR IEE PLog 02 & 0 [F R o LA % fE
L7z (BTE).

4. RIEZWMFZEERAL 2 ISH A& PCR ADER

HE OWRBEZ WM EHZIGHE L7282 DUFIZRT. 4
Sfumigatus |2 & BREMENGT T A OV F)L ZAFEIC L DIET L
T R 1 I R O FIRER] 12 BV A Ml o &
V) YEENT T 4 YYRIIN LT, ALP T 2R
W& L72ISH heflic 077 4 ~—% w7z PCR %%
Wi L7z, Aspergillus J& % M T BE 7% ALP ISH 1235\ T
BRI 22 o 7 Vs B STz £ 72, Aspergillus )&

4 TSR R R OFIBGE S B S M)
WD RN~ ) Y EENT T4 E R W
ALP 70 —712 &% ISH & (FEA) LHRNT
T4 ~—% M7z PCR & (TBG). Aspergillus %
@ 18S rRNA itz T % £ & L 72 nested PCR
(Lane 1) THHEG7 236 bp DN ROMES N2, 4.
fung)’gaﬂ;& ALP BT %Ry & L7z ISH Cidfait
Tdh-oi7z.

5 FEAWIERE OHBUESNC BT A BB, B
DRV YEEINT T4 YRV ALP 7
O—712k 2 ISHE (TEE) LIFRNT 74 ~—
M7z PCR % (FECH). HG1H o 18S rRNA &
P2k 3 % nested PCR % (Lane 5) THFE 73
VDL NI, A fumigatus ALP AR T2 BRI & L
TZISHETIEBRETH - 72

KB

M: 4 X< —7—; Lanel: Aspergillus J& 18S rRNA i#fx

+; Lane 2: A. fumigatus ALP #{5+; Lane 3: A. fumigatus

Afur-1 i&fn; Lane 4: Fusarium J& 5.8S rRNA, ITS 2, 285

rRNA #{z+; Lane 5: #4 1 18S rRNA i#{x¥; Lane 6:
Pseudallescheria J& 5.8S rRNA, 1TS2 #1{xT-.

? 18S rRNA 123§ % nested PCR #:°' T 236 bp D
7Ny Fhih s iz (M4).

EHMEOHARIEIC L VT LB v oERE
DFEGIEGN B 2B 2R3, Bk RV ~)
VEENSNT T4 YR LT, ALP 77U —TI2 X 5
ISH i L ¥ 581 7 5 4 ~—% w7z PCR E % MifT L 72,
ALPISH H13BEMETH - 7253, 6 W @ 18S rRNA #Hix
T2 fEy & L7 nested PCRVE® T 175 bp DFFFEMY 2N
RSN (H5).

FEINCE 2 RV~ ) o [ 7 R hii | 2 SBR[ AT R
B4 D #fkTiE, DNA OWHL2TTHE L, EET O
HEAATTREIS 2 28N 5 DT, Faths & OBt
FEBRIC X DO ENEHEIL, BRI~ OISHIZIZLH
DBETH A9 . Falde b p-globin BT B L UHE
W 28S rRNA it fnf %1 & L7z PCR ¥ % [AlFF 12
17 L TBIRDFH 217> T\ 5 . 72, Aspergillus B &
L O%  OMARBEITERBE PN FRE L LTER
LTBD, I FTH 2 I EHREMITUIL I N TV LH
- MRS WA R & V72 PCR B TR MO 03 5
N-E LTh, ZOFHMIEE I TILESHDL. 0
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L9 % 2 e Hh oREB MR Z 72 PCR EI2B W T
(SERELRIZHT & B D1 THIT S R & Th 5. Fxid
IRELES W AL 5, PCREVAET ST % I 4 —
v a yRERO DNA i OWEES"Y L 5o 2z Rk %
ISH #2395 &k £ 2, ME AL Tw
5.

5. BHYIC

PUELTA 5 O 2 PR IR AU R B T8 O 43 F- e 22 1 434
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EREETHL. UL, o YRz ma -
HITAZ WA RIS L7235 13472 £ 4k, T
TU—TRTITAY—OFEEXIILD, R~ VEE
785 7 4 %R Papanicolaou J¢tbllllia s Wikt ¥ % 1 H
TLBEOFHOBEENNPEENS .

T/, REEFRH - MBZERICBWT Aspergil[us
B & TEREA B SR 5 2E L \3F Aspergillus 154 IKH T
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B Wik DS ETE L 2 WA RAE 2 SRR T 5 2 L 23,
SHROBEGRELEZ TS,

AR TR LR o—81E, EAE5TEA R e
Bha [l - FBURGGET RS WA SRR R E
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S a1 FH It 78 e

Aspergillus fumigatus DIRIFIEZB 3 % 58

A 1 1B . (TERERS

=
=
B AR A — (OrEEIRRAEE
Ul T (THEREMEIR
B O W Z (TERFEHEREEEN

kAR S

BUER b ERLIRFEEEO—2 L E 2 5N D Aspergillus
fumigatus DIRFEE BES 2 BT, KRiEEEHEZ ¥
VAT NHSAZOT NI T T4 —FHCTHEL, %
@ﬁ%77x77m77~v ﬁ?éﬁ%gﬁéﬁ%w
E L7z, WA L TV A5 DW T, B HPLC
& TS %ﬁ%ﬁott %, EEROWEOELED
HoRERD, 209 OV O0OLEY OREEIE
AT S TE. RWEEE LEHICE o Mial

EVMEE LTEERBOD 1 DI gliotoxin TH Y, T
BERPEWEANIE LV F — ERIE G52 B0 2 0

HzesRE '07—02

1 e R R AR )
Fet

5 —, FRIEGITE)

HLEOBMESF IELWRBRDSED L. SHFAL L
o lZWEITVTNY gliotoxin & IIMEAERL Y, 72
AR50 gliotoxin & FNTW W, Ko TRHESZ
E’uii’té gliotoxin DA W E ASNG S G142 H T %
REMEA R (TR S L7z,
A[ﬁ]ﬁ‘*ﬁ‘ﬂ%k&of:%ﬁfﬂiﬁb“(’}‘%“(‘ﬁ)k) G}

L T\ 7z invivo, in vitro |2 X A MIAEEM: - ARG EE
FERRFEEREZATH) S LI TERpo7h, 5K S HITH#E
IED S OIHEWBEIE 21TV, ZALEWOIEEOHERE
ATV,

B M B D T R T AH LR L 35 0 & B il

it

J

HRBRRE
Cryptococcus neoformans EMOETE E OMEAEHICER

L7z 2 A, Staphylococcus aureusMNIE A% C. neoformans

H ® F (HGEMREMEDFHE)
oIk 1 (TERFEEEANE L Yy — ) RS )
EN H# (TR EERE A Y 5 — , AR )

37 L, C. neoformans DILWNFHHE SN BB R & v
7ZL7z. 22T, WMAREOMNEICES 3 5 &MluREY
B O ZAT o 7245 R, C. neoformans 1) T 1 FENR 2 4
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HoFgsrvru s xvavytr (GXM) O F4
a-(1—3)-mannan ® 3 5&HE (M3) LLEAHHEAEHICE
HoTWDZEDIRENT. —T, S awreus PITIE,
WABRZOVEDOTHL PV A=) YIRAV AT —F
(TPD »*MF&ERF L LCRESE L. £2T, GXM O
S. aureus MNA~OFG G % FIEE FHEMETEIC L OV BET L
72, 5 %bb S aweus Ml & GXM, HT GXM 7 FiT
R, 4avf FE#RTa T4 > A ZIHRS S EER
EHMECBIRE L. ZOME, S aureus MIIFERE 12
GXM & DORIS %R BR TSN, Laerl, &
5 a7 UG 2 RT L CRRET A RENH - 72,

MRFEER

FE®X

1) Ikeda R, Saito F, Matsuo M, Kurokawa K, Sekimizu
K, Yamaguchi M, Kawamoto S: Contribution of the

mannan backbone of cryptococcal glucuronoxylomannan

WzesR=E '07—03

NERS il FL

\

and a glycolytic enzyme of Staphylococcus aureus to
contact-mediated killing of Cryprococcus neoformans. |
Bacteriol 189: 4815-4826, 2007.

FoRE

1) IkedaR, Saito F, Matsuo M, Kurokawa K, Sekimizu K,
Yamaguchi M and Kawamoto S: The contribution of the
mannan backbone of cryptococcal glucuronoxylomannan
and a glycolytic enzyme of Staphylococcus aureus to
contact-mediated killing of Cryprococcus neoformans.
The 7* Awaji International Forum on Infection and
Immunity, Awaji Island, September 1-5, 2007.

2) WHET, AEBRA, BREFER, BIMER, KM
A, WENERL, A A A Stap/yylococcus 7512
X BIRIEER Cryptococcus DILWFE — FLH - MR
FHEAEH Ol 5F 1% . BMB 2007 (% 30 [mIH A
VARm ety ey 55 80 MHAKEALFARE A

Kex), i, 127 11 ~ 15H, 2007.

HE D BIRR

SNHVENE, FEEFTEY % & OB RRAROMA

MEBE

ARRFEE, BRI 8 B T R G E O B A & B o 3
TEVEERE, B2 RIREE, FR] R B E S O Bl 2 I
£ MET L, TEFNET IR S . RIS, SR
BFEWCHAND I —F— IR L8, FREEH)
WOBEREAMETT 228 THDH. Pk 19 F£1Ei, 4,
HEH SN TV L HWEHFUEE O SNH VI K B kg
JEDERRIZ DV TRIESB L ONERE F AL 2 720 121
F SR IREE 2 RS, 1V OIR S & OB EREOR
FERRAREZMHT L2 L1272,

ZORER, AVHIBRIZE > UL L IFRD 720 EE
OB 2R E P TWD 2 e L, Rk

EMET LT 8e, Rl cCoOEmMIE, Tk
TR IE VR R 2 A § 5 fE R PEATRIE S 17z

F 72, AVHHFHOWL D 5558 S N - RIEERRE O
T ENZEE RE B L OB RS RO [ <4l 5
5 b ONHER S, FEERE B L UBIE T &0 725RE
7B DN IRIE STz

AR S

FEH

1) Takahashi H, Takahashi-Kyuhachi H, Takahashi
Y, Yarita K, Takayama A, Inomata T, Sano A,

Nishimura K, Kamei K: An intrafamilial transmission
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of Arthroderma benhamiae in Canadian porcupines
(Erethizon dorsatum) in a Japanese zoo. Med Mycol 46:
465-473, 2008.

FERR

1) =G, MHE—, =EEL, NHZE=, SBHE
T, FHER, Eiko Itano-Nakagawa, =L, 7

WZER=E '07—04

P e, ROEE, KB, BHEE: A VIO
I, A% v 78 X OREREE 5 508 S L7200
VERERE O 43 T A HOIRAT . 45 52 [ H AR B 22 4%
M, EHRE 49 (T 1 %5): 76, £lF, 9 H 10 ~
11 H, 2008.

b MEEI DSBS N ER O - FE

=l

i B A B BHEMEEAREEAEE)

fa It 5 (WIHER KRR AR A HE)

OB OE (FERFEEESRL Y Y —, /it - L5 8)
HREBR

v NEBRICEFTTAERIZLIELIERRENLIBHA T
HLD, FEFOEEIHITEAEMEIN TV N,
FZT, L MERICEFTTLIEHO 70— 58 X O
BROFFB O % A7

HEALL72b L IFFBAEALZY > TV, =¥
J = VLB L) RIENAHE L TV AR EARRE L, M
RNEBICRA L7 ER O BER a7z KrmoL\vir
YTV, RERW AT 2D, MAKE (KE, HA
BE) BSHLTNDEEZLNDLEROGHEY R A&
7o RAEF7212 5 MK O AR & B O 43 BE A& FEHE L
7o, HMEOGBORE, KGERIZEDGHESN TS E
WASE 7 5 72h%, [A— & B DKL S 508 S b B

W2IE, FEEER SN o7z, Kgwhid i e o728
KD 513 Eurotium J& DN AFIGIE % 7R T Scopulariopsis J&
DHES Tz

SRlE, BB B LB O RE & T 5 H
WO S, BRAEEE S TH S ORERTEEEOHEN
WCEIT 720

iR

FEH

1) Ishii K, Hitosugi M, Yaguchi T, Tokudome S: The
importance of forensic mycology. Legal Medicine 9:

287, 2007.
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1996 4F, BERAEY L L i, Mo EWHEIZEHT Tk
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Cryptococcus neoformans 72 E\ZDOWTH, TNHLDT /A
EFDE T LTWa . A ld, 2o L) IR ZEE 2,
FIRERFERED 70 7 4 — AEfT 2175 C, 5 FLALT
Do FAR TR AR, RIR R OVE R O T, £
72, 17 n - Fard—sglEE] ZHELT, fER
F O B FE B OCMERIBEIE DR ISR F L2 G 5 72
O, TUTF - AR R HED TN D,

C. neoformans MMM R 2 VT, ZKRITE
SOkEY, ¥ T E ARy MO, T3 /Eﬁﬁﬂﬂﬁ#
B, BEOH, 77— X=X TOME, FMEREDHR
MEMEDTBY, O LSy Y/ EAKRY I %in-
gel digestion 2, LC/MS/MS 7 E12L ) 77— X—2
LHAELDD, TNHDY U EERRET A L

FHEES Y > 5 —
K Elhiv (TERFERESAE LY 5 —

, TERETZRE 0BT )
, TERETZRE 0BT )

fToTwa, WL, 7074 — AT 2179 X<
DIGE #HTEEIC DWW T A MET L T . 7 a7 4 —
LAOEFEREZE ST L BT, BRI 5 > 37
BRBFA 7 7L vy v VENTE (DIGE) 1TV, 3
HEOMBOWE L ARy FOWE, FE, MBI ZiED
T3, HHEEERRGOMELR LI ié&/n7 B H
BOEB|IZOWTHE 7O 7+ — AT 24T\, E5%
DTS,

MRRER

FRRE

1) Kawamoto S, Virtudazo E, Ohkusu M, Sonoda T,
Miyagi Y, Okuda K, Takeo K: Structural and functional
analysis of cell control genes in Cryptococcus neoformans.
Experimantal Biology 2008 (2008 Annual Meeting of
American Society for Biochemistry and Molecular Biology),
San Diego (USA), 2008.
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BHEEHIZEEL T D Trichophyton tonsurans MIJE %
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T7—F AN AT TV EREFEAN, BOHE
iz, WOSHET A HE RO #E LTz, 72, R
L7zW% 77 ¥ 70— CULHEFRG, SR Bl
L72E 22, MBREDEWREARAERE S A1, iR
REDEHT I\ THINEEE OFEF IR S TETH B & DRIE
S, BERMEI W L oS ARt 2 A, 72, M)
HOREZ G5 & & HICRER E & L7,

\ZB89 A Hk9E

JL.o\
JH H 2 (EREBRERSH)
N AR #E (TERFENESZEL > 5 — , HEIERESE)
KW EhiF (TERFEEESNEY Y Y — | HEERESE)

HRBRE

BRHHIC BT % - BEREO IRk 4 7 50 JE 0 -
AL TR, BRBEOREBEREE%E T2
LCTEELRMEO—DE Lo TE, L) bIFEERS
TIEHREHMONTEY, BEPTIEESR, RN TIERER
ELTAETTARERIZE FOBEE QP TH EBELA
BEEHOTWD., ZO—T, FHRIZBWTH ZREEE

TR

RRNG}

EeAifget v & —HiE 122 2008

EEBEICAETELTB Y, FRoY & BH O AR I
ARTIELIELIER SN E2Y, BMIRTRIZBI 5 2R
DEFITHHL NI R > Tk,

WEELIL, YWt ¥ —I2BWTUHITT-> Tz
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NS EMEROEERICEE 2 ERE RO L %
RL7z. AEoEFRFATZEICB VT, BiRORRE %
HICRD B, BRICHFA 13384 T 2 H/MEOE
RHZ LI EH 2T 2 & e ilare.

FHURIE I Beauveria bassiana 33 X O Nomuraea rileyi &
FELRRE LTI o 7R R B L OERE#IZBIT 5
ReEAB T, B. bassiana \2B W TCIIHAAREIZB T 5
FBERHEAEIZE S, REANORIBIZOW T vy 7uy 7
W7 EORMBEME I BT 2455 & Rk mss s i
727y, [ CREIRIEE TdH S N. rileyi 123\ TEBERE

WzeR=E '07—08

RAASBE ST, HMICARBORTIZZ NS O
%ﬁ%f%&w_a#%%#t&ot.

HB, SOERIINFTFTOT-F LD
ExfToTws (1).

SO RS

MERFER

e

1) M FE, RiSEfET, AR A, SRE—; Bk
MR ER ORFILRE, JUNBRMIIZE 60: 9-12,
2007.

BHREAEFET BT ANV F) AYE O

H ;KGR
Ll i (THERE
E e (ToEk

E 5]
o

LR [

@

[

EADE S
KRR, WL CICHAWERRERAO -0 H=
ZARAE ST 72 ITANO %%k (Penicillium pseudocitrinum)
POPREERSIL 3 ERAL, 2O TR EZ
3 5 E % % 55 ¥ L TTANO-LP (microsphaerone
A) HEEL:. ZOWEOPEREEL, 7TARVE
VAR E —HOEBREIZEPIERIEELZ R L. S
512, H16-109N ¥k (Strobilurus trullisatus) 7> & PLILH
EHEWE 4 EE RW72 L, ZOFRoFEES
A (C16H1803) % #5 % - 43 #E L 72. Strobilurin A 1%
Aspergillus fumigatus, Tricophyton mentagrophytes, Candida

Strobilurin

My sy—, &

=
HREESEL Y 5 —,

ST B)
R TS

albicans B & U Cryptococcus neoformans 55 12 i < PLE A
ERZR L7, 26 OWEIE fluconazole % P\ 72
miconazole, ketoconazole, itraconazole, voriconazole 7% &
TV = IVGRBUE RS & B & D IR TR SE
gani.

AEE, NS OWMEOMERIEM 2 MmT 2 WE %
Fxv i —AR— FEIZE ) B IS X OB
T EWIRTEER L7z BRI oI LY ik E MR,
JE D AHTREH D TR SN WEZ RW/Z L
7z.
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BERENERE O A L IERG e MRS L O IZ 9 A5

# o M R CRESRAEESED)

B OH W Z (TERFEEEANEY Y Y — ) BREETE)

LAY S

N OEGERBENICIEZHR2ERSHFEAELTED,
TATHEHIZINSGOWATHEL TS, LaL,
HHEOWAIZE MItA L BEEZ G52 T0wDH 2 &N
HHSNDZDOD, ZOEBIZOWTIIHL 2% -
TWRWENELLH L. TNETIZEADPRNZ L2
Stachybotrys chartarum §§ DFE 5 E ARG L B~
I AMBIMEDOER S ZD—2TH ), FHEDFMH
R 2B LTI RIBIH 58 A3 % . & 2 TARWIET
&, 8. chartarum & B IUESE & OBEEIZDOWT, H{E
JNHRRE DR R IRETIN SR oW TRET 2 o 5 &
EDIT, BEWND®S S, chartarum £ 0 B EHHE IR S
NDEWIZ LB RFEBBNZDWT S MR 2175
7z,

£9, S chartarum OFEKE W ERG TEBLE
70% DEWHHMNEE b o T~ A CTHEINRIKZE DT S
NLIEERMEE L. RWT, 5% XEET, Hk
B LA %G THRTFHEL 52 & TS
L ERENIER ENL 2 ExHe NI L. 77,
S. chartarum ORLT% X 5 7 — VAL F 72 |3 B gl fift AL
BIZLoTHBIZCLTY Y A EHRSGTHE, 25
J = VL A L 72 S VBRI ST S e v 2
EWD, XY =S L o THE SN LTS 2 OWE DS
RIFETIA G L T B TR RIE S . — 7,
Penicillium citrinum 35 & OF Cladosporium cladosporioides % 1
T OV~ AERS L, i~ E %2 E L
7ol 2h, S chartarum LFEBOTHTIIELELDOH
Tl T b MBIRIFE ORI FRD b o7z,

mERE

EE 8

1) Ochiai E, Kamei K, Watanabe A, Nagayoshi M,
Nagaoka T, Sato K, Sato A, Shibuya K: Inhalation
of Stachybotrys chartarum causes pulmonary arterial
hypertension in mice. Int J] Exp Path 89: 201-208,
2008.

1) ®EEH, aldwZ, ki &, EL ¥, S8F
1=, WBHIE . Stachybotrys chartarum HRH5-12 X %
~ v A MR O B 5 A RES. 4 81 [l H
KRIRGSEF4x, WAk, 2007. 4.

2) kFE B, LHHE, RRESKES, FEA—, FE
WAL, HAEZ, BIL&Z, ek, aHFwE:
Stachybotrys chartarum O FARZE NG X > TH
FEEND~ T AMEITEIZEE T 55T, & 47 [[H
RN gRer Rl 2, HIPIRSEE 45 (3): 292,
Ht, 2007. 5.

3) ki B, BAEH, KESEE, EL W, £H
#El, RS, gL —, SRER, HAE
7, Bz, EaE, sl Stachybotrys
chartarum OB X ENEGIC L) ER SN S
~ 7 AffE TS B 9 A G, 48 1 I8l iPUC-II
(Integrated Pulmonary Circulation Research-1T), ¥,
2007. 6.

4) Bl afwE, B W, kOB, ERF
12, PR Stachybotrys chartarum fatoxy ) —
JVALHL & <7 ZHEIIRIFZE DT DT 88 51
HHARERRS&#®EE, @i, BEEE 48 (B 1
): 90, 11 H, 2007.
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AN N - N — 11> ) > |
AR TR T 72 SRR IR R O [F] 5 12 B A ISR
M EEIHE (HAREREE A AR R R A SR 4 =)
MH #r P (HARBREEGRSA BRI AT SR 2 E)
B X F (FERFEEESNIZRY Y —, BEERESE)
B OH W Z (TERFEEEANEY Y Y — ) BREETE)
T EADE S , BUE, Il e SO THRE L Twb.

AARIZBUT A BRI, 4F 4 3800 R AR 2|
BWECHESNLENIHL. ZOZLIZBRL, HK
DFEIFRELRBEE 2o TWE . ZOHT, BEFO
AL L v, FHS, HRNIAENEAEET S
LWL, ZNOREFITHFREEN TS Z LE+
FICEZLNL. LrL, IO 5 SN D IEOF
EWET LRI shTwiw, LI, 57
EW N %2 G 7-0igeid, WoOREZTTIER <,
RO RHZWIC D EE LM RETH L. /2, HAE
WM CUE S N D MAHRKIESE 2 ETHIBE SN TV D
FHEICHERBRIEEL TWDLA, ZNLHICELTHIE
HEDPEEEN TS D DR,

N O BB IE OREGIIE, HRES#E, ko
F9E 3 & OTEREM T30 X 2 438 ) 52 | 2l (0T %
Z, MIREEHE O BN E O [ % & RHFHIC LD,
SETHHE SN TR D LHHEIC X 2RI RE S

fmt

FoBEEREE LT, BA, S OB S 2 IEERT
B % FBRAI S~ AL, WEMERET L2 2
2, LR 2R E M IR 2 & ATRIB STz,

MRREER

[FE®/X

1) Y. Muraosa, K. Morimoto, A. Sano, K. Nishimura,
K. Hatai: A new peronosporomycete, Halioticida
noduliformans gen. et sp. nov., isolated from white
nodules in the abalone Haliotis spp. from Japan.
Mycoscience 50, 2009 (in press).

2) C. Munchan, O. Kurata, S. Wada, K. Hatai, A. Sano,
K. Kamei, N. Nakaoka: Exophiala xenobiotica infection
in cultured marine fish, striped jack Pseudocaranx dentex

in Japan. Journal of Fish Diseases, 2009 (accepted).
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B XX (THERFEHEE I > 7 —

= k T (TERFEHRHESMEL Y 5 —,

B O W (TRERFEAERESENEE Y 5 —
MAEBE

B EGYE X ANBIGEEAYEO O D TH Y, HAIR
BHIEE L CHEETHL. FF - REICBVTHEH
TSNS NDHS, A Ad B\ SO G iE 12
WD LB SN DMEND D 57280, ZOFAFEREITH
Sz &N T w72, AFIZHIAHEEE % 720
GERM DA SIS, HRESAHZEE S £,

HE B IS B W T, Pl 15 4EE XY 3 4ER
112 72 L MHFZEIC B W CGERIZ TN L 2B AW ofEo
BEN D HIRETREE 7572,

IR BMEE IOV, /85 71 YA LB
V7 7Ly AT LA EBTHGIRBRIZLY, i7 ANVFE
W APUE & 72 SRR LTS, Bl 7 AR
WENVABHOMIZER THAEZ EZHLIZLT.
T 7o, HEAWIE S OfRIC b R L= FIEH
THhb.

WIFEFEN B L ORI A G bE D 2 &1
L0, 5%, WEERHOMEAFET L EbMfFTE 5.

S5\, F7e 7 B W EGHE O BAE A B L, B

oo (B Anfsemile -S4 dREF — 2 R = )
(B EFZE i ZE - — & R = v )

G o BF)
[ieix 9]
G o BF)

o
3 =
T E
B %

=
=
&
S

PR WL, W55 e, W B AR R AR R A S
Scopulariopsis brevicaulis JEYLIE & OREHIWT L 72, 51%,
HRZIRY, Kiagaildh, BREAE0BEAEICLD,

PWREELZN LT L) EEZ TS

MRRER

[FE®RX

1) kb KE§, HHED, EHT, AMIAET, D
T, EKRTE, ﬁ%mk,¢MEHi BB
K\ B B Absidia corymbifera & Candida tropicalis O
HIRGSE. HABEMSHEEE 60: 497-500, 2007.

2) Ogawa S, Shibahara T, Sano A, Kadota K, Kubo M:
Generalized hyperkeratosis caused by Scopulariopsis
brevicaulis in a Japanese Black calf. ] Comp Pathol 138:
145-150, 2008.

3) Naota M, Shimada A, Morita T, Kimura K, Ochiai
K, Sano A: Granulomatous pericarditis associated with

systemic mucormycosis in a finless porpoise (Neophocaena

phocaenoides). ] Comp Pathol 140: 64-66, 2009.
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Aspergillus ¢ OB D 7rF

UL F% — (TIERP U ER)
x o "

LAY S

Aspergillus fumigatus 3 X T DB T LA BV T ThH b
Neosartorya J&\3, BREREEE L TEETH L. Bt
Y —IZRAF ST\ B Aspergillus fumigatus 35 & OS2 OB
ZRFFEM#LE L, B -tubulin, hydrophobin, calmodulin i
RS & 2 RAIENT &2 FEHE L 7. Fumigati §il3 5 207
T ALY =3I, A fumigatus, A. lentulus, A. viridinutans
EATRIRINZ 70 B WAREDS L S AL, Neosartorya udagawae
ERMMNCATAR T D o 72, A fumigatus BT 3501/
LA ORMIREE, EHIE, ~ A 3 MR AGEE
EOBNIFAHED I S /228, FAIMEIC BV I D
BOONL oz, I A, fumigatus D53 ATTA %
HA, WEZ ETIT, N udagawae & O35 R DOZEFLE
BRIC X B RAALE T 2 E LT 5.

MRFEER

FE®X

1) Yaguchi T, Horie H, Tanaka R, Matsuzawa T, Ito ],
Nishimura K: Molecular phylogenetics of multiple genes

on Aspergillus section Fumigati isolated from clinical

AFLIAT &

ZRE & O R gE

YA
B (TERFEREFMEL Y 5 — | /i - LF55)

specimens in Japan. Jpn ] Med Mycol 48: 37-46, 2007.

FoREK

1) Yaguchi T, Tanaka R, Matsuzawa T, Horie Y:
Polyphasic classification on Aspergillus section Fumigati.
The 24th Annual Conference of the Microscopy Society
of Thailand, Bangkok. February 14-16, 2007

2) RIOEE, WLFE—, MEEE, HPST: ST
JEMTIZ & B Neosarorya J& D FVAM & iy HIZ DWW T

HAR S5 51 MK, @HEEE p.67, o<,
5H 26 ~27 H, 2007.

3) KON, UMY, HRHRT, BRETE, WIS
—, I/ H & IR Aspergillus section Fumigati
DOFEE ZOMEIK. 25 51 Bl H AR EF SRS,
HIERE 48 (T 15): 71, &, 11 B 9~10H,
2007.

4) FOEE, RER%E, WP T, Abliz Paride, Hui
Yan, JEiL5E—: WEFCIRME 2 BT B dspergillus
fumigatus & Neosartorya D534 & AT . 55 51 [l
HAERR S &#E, BREE 48 (BT 1 5): 70,
mi, 11 H 9~ 10 H, 2007.
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ifFsRRE '07—13
T I B O R AR O e

i K (B ERERAREE R
T (FERFHERESNEL Y 5 — , Rt - ALF5H)

A (TERFERESNEL Y 5 —, &S5 F IRk %)

H
& B T
& LW

gl

I5iEAR S

AERE CERK 18 4EFE) 127 A v Lz 2 O 7T
4~—+tvy b (P-II & AS-I) ZHv, W—FEEDOH >~
U YRGB X OIRREGEER AL (HTEERAL) & D rEEL
72 Candida albicans & | [Fl— £ 2> & R % 28 - Thr
#E L7z C albicans \ 22T, RPS fEIICFEDO L ¥ f ¥
TRATo Tz FER, W—EBERRD C albicans 1L, 538k
SN RAPRZ: K R LIRSy — 2R L7z, 24U, [
—HAHROBEHOKRM THH L TH o7z, THITK
L, BEMTHET 2L, HONITHIE Sy — 0 &R
BTERLRY, C albicans DY A TIXH{MANL=—27 T
HDHIEWGholz. 25T, RPS type DREENE (RTE
) %, FFEEE (6 7 B25 24FE) %o THBEL /-
PR flio TRRAZZEER, WInhopld, s L
TR UHIE/ NS — v mRm L7z, 512, C albicans <A
ya%7Fo4 8 (4 HFF) OT757 X2 MR RITV,
PII BLUNASTIZL S PCRY A ¥ 7L L7z, #

HzeRE '07—14

F, RPS |ZHI2K$ % DNA 8/ S5 — ¥ TIE X I R EE 7
ROV ONIET T 7 X2 ML D Xl Sz,
2, 797 Ay MEHTTXBITE 2 kAT RPS #8801
LY XBIREE 2o 72,

mERE

FoREK

1) MRErE, Hb BT, MG, sH o, Mo
e AERHI RPS & WNEBCAE RS ALT % A%
BELZPCRICKBH VY IF - TVEH Y AD
genotyping. % 51 [\l H AR EH AR &, HE G
48 (BT 15): 33, @ik, 11 4 9 ~ 10 H, 2007,

2) M, HREsF, AeERG, 5H 3, Mm%
F: RPS BLU~Y A7 a% 754 Moz C
albicans OFRFRF . 5 32 MHGHEER BEERS, 4
B, 2H9H, 2008.

Candida albicans NEIRLEE T BIL FHEMRD 7 L A AT

Mo BB GEERFRE
o B s (TERFAERES
moAe wofn (TRRFAEEES

A% S
CaFAD2 WK D T L A fEHT D t BUET 4 5L LD
ZALD B - 72 15 #ET, ZEMET 15 B EoZAL

PE I i BRL 2 & AL HLAE B2 E 72T
Wiset > & —, BREIHRHIETE)

Wiget > 5 — , o iEs )

DI -7z 34 BfnTf %, real-time PCR THEFE L 72. &
BiKRERSR, 757, WAEKICED @G5 KT
EFG1 2 &, 13 O#EETOFEBEIMMET L Tw/z. EFGI
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WERR 2 R RS T TR E T 5 & ZliA g IR
HROEDPET LTS EOHEDH S . CaFADs i, K

F72RRE '07—15

MRFT R EDA L ARMET THRIEL T2 2 LAVRIE
N5,

SRR E R Candida tropicalis D_FEEEDTr ) Ny NI — 2

oKk F A (ERLFREE)
OO — ERRTFREFER)

B B W (TERFEEREANREL Y Y —, HREEHRSETE)

kAR S

NGEEEW Candida tropicalis (C. tropicalis) %, . +%
W OERAN DS b 48 S, RO Candida albicans &
FICHMAEREIIEDOHNE E LTHEHHNT V5.
T/, TV VRIERFNT LT, BEOMMEL RS
TZOIZHRRIZBWTHEE 2> T . C tropicalis 1%,
TNV a— A% RFRET HEREERE IS ) -
% 25%IRINT 5 L WICH A (BRR) 2FE45 2
EDTRETH 5 . BRI & WSRO M o AR Ee )
i, WEEICKETH L I EATRIBENT WS,

C. tropicalis DITHFEMETdH % C. albicans T\X, 7/ £7
Oy bPET, RANS /LYy —s T2 A707 2
7 NEATLTBY, ZO—3ELTDNA Y1 270
T VAL BT REOMEN BT REE 72>
Twa. BETERFERESNEL Y 5 —TlF, C
albicans DX A 7T L A fFNT 2 AT AWM LT 5.
C. tropicalis & C. albicans DB T OMEEIZE , s
DHEEL 72 C. tropicalis ® MAP % — ¥ CtEKI % C.

fmt

albicans © MAP ¥+ — ¥ L IFFITHE A HFEME LR L.
ZZC, C albicans D DNA ~ A4 707 L ATy AT
L& T, C. tropicalis DR ARTEHGETEIZ BV TRIRT
FH L XVOEAT 2 BIZTAI DOV THEIREN 2 A 21T
) e &E L7z, C tropicalis \Z C. albicans L 135720
FERFR ISR AT R OMEAE 2 B C X 2720, Z£#fE ToH
EFHEBE T2 2 EDTRETH L. R TIEEA
PROX RS, T8 7 — VIR EE) 5 mRNA % F4L
L, Cy3, Cy5 TRk L 72 <DNA % C. albicans > DNA ~
47T VLANNA TN A=V arsd, Lok
BRI L TV A a2 dix7z. Bgwi], i
OV, ML LY ) - VIR EO B 1T o
7oA, 8% ORF BEILTnDH I EFHLNLE
olz., L2Lads, BHEIL EAD L2 WK TOR
5172 ORF i3V b BRAIO AT L MFEAEDOED 5
NEnbDOThHo7z. 5H%ITYTIVH A4 PCRIEIZK
D EDOLEE % KRG T 2 LEPH 5 .
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WEFEERAE . Aspergillus section Nigri D537 7% N2 X %
U |l A Bl N SV = s of

B m B (TR

B B W (TERFEEREANREL Y Y —, HREEHRSEE)

— B Ik B GRERBRF)

B o % B (EREEEDIZET)

K B 1IE F RRE#AEE)

H g 85 GBSZ#sAmisen)
AKH # F ORBUF AR LR TERT)

EADE S

IWHEAN D7 Py E T, FERE, 7 FYRBLUY
A ) —BEBIE S D section Nigri D5 HE & 77 HERRD
Fo T MR UEAE

T N EO TR &6 140 ¥R, £, U A
T — ORGEBRS 7 & 28 Bk, R 168 £k section Nigri &
SEEL, Mo u—A4 b % X BT S EE
BiTo7z. TOMR, 7 NYEO I FER R ETIR
A. japonicus DRI (K1 80%) %159, A niger DT
W72 (19%). SHUSK LT, 74 ) —8aERREEC
(& A niger BERLZ 5D (T4%), A. japonicus (£ 16%)
IITIUIRNNTE . A carbonarius VL, 7 K7 RO FERE &
T A ) BRSNS ) ENEN AR, BT 2 BRSNS EE
SNTz. TNHDTHERRD S | A niger 10 ¥k, A. japonicus
8 Mk, A4 carbonarius 2 R BN A 7 7 ¥V VEANE
PRz FORER, A carbonarius 2 R\ 7 T N X

A FEEEDPEO SN0, BoOKRIZIZRRO SN Lo
7z.

WEE AL I A niger 7THEMRD L 7 T bR TV RE
M

FENLINOFACEMTE NS 58S, b7 u—24
b DFLTRNTIC LY A niger LIRE STz 5 ARIZOW
T, A7 7 bFRIVEAEERHNRT. TOE, 1 RIS
E O EADTRD b AhL, IEEETH 7.

FEALEEM & F 72 section Nigri DIF]7E

B, v 7y 7 - Ky 7 DS, F3F
EREWMPRT P FFA IO —RAEREMI ) L@ L,
BB ETFS LT 2 7T HE2SE L7z, &
R MmO ETEES NG, A carbonarius, A. niger &
O 4. japonicus DFHND R TH Y, FEIZH 2 FB
Thot:.
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5RE 0717

Cryptococcus neoformanas BHNMED A7) — = 2 7 & A T

B oA 30 R (THERFRABEE A
AR H#E (TREAFAHE
KW Bl (TERFARE

5

EADE S

Cryptococcus neoformans & REAEEE ) K2 AIDS &
FHIEEZHAMAREZF SR I§ 2 & Db b IREER
BECH 5. 4, C. neoformans DFEFINMVERRD 73 HE S
70T Ay AEDOTREMNRISEEEZ RITLTVD
B, EOWGEHNIIET IS 7% <, FHRIH SO 515
WRATIZEE CTH A . Z 2 CAMIETIEPLEREANI T
B FEHNM IR & SRR D 70 7 & — W RHT 21TV, £
DEINER Z~— D — iz AR 22 HBE LT
W5,

AIDS ## 7 B S 45 S LB AR 100 R x Vv T,
fluconazole (FLCZ) {2  \» T Clinical and Laboratory
Standards Institute (CLSI) (Z#E U 7z J# 1 5l 5% % 92 fi
L7z, RESEpR - 4 B, TR - 4 BRE2WT, & o8
7 BEBURNT 24T 9 B OLMBE (5 287 Bl
W, 72 RBORM, ZIRTTESIKENI A5 7V
DRERVY o8y H&m) &iTo7z. FMHBFIZLD
BONTEBFMHICESE, ZRLENOKE T 10—
ATRITCELGIRBTHEL, AEISECOA LN A
Ry bEA ViR, EEaHrEl (LC-MS/MS)

fmt

12T, FHEEZEDTWL . BZWHBROMT, E2tko
BE 16 BR, B om bk 84 #RE % o 72, SR
FFOMER, & 2 HAHHETRIZ1E homogenizing buffer
(50 mM Tris-HCI pH 9.0, 2 mM EDTA -2Na, 1 mM
phenylmethylsulfonyl fluoride) % vy, 7 N ¥ ILBIXAT
blwv, 7HU— AT RITESKENL, 7.5% - 12% A5
T, 8 oSy Bl 400 ug & o7z, TORBEM
T, B 48R SR 4 RO IR A 1T o 728
R, BZHHRTHEMUE AR Y M, THEE TN LE A
Ry b, EHEIBEO LN, FELEDOOHL. Z L
TINSHDY X7 BEHM R & kO Z A H
GLy—N—& LCTHRISATE, EAMNE~—»—T
HHDYPEREHMD TG .

SR

FERR

1) KW+, AHmE, K, ZEH—, 5
L, A AR E R R Cryptococcus neoformans
DFEFN VN EE S 2 8E, 5 18 | H AR
KA i, B, 2 4 17 ~ 18 H, 2007.
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W EAY) % b & L 72 IE R E OB

AR
= r

HFER R

WA Agelas sp. L W HBEL /-7 0E¥u— L7V
A F Nagelamide #1 ] ~ L IZBUIE G2 S CICHERTG
VDS, F 72, WA Penares sp. & V) Hilff L 72 penaresidin A
DTEF T VREBIOTRELRY T AT LAY -G L
oG, =TT AT LA~ —IZHREE R 5 N2
HEGED RO b7z,

—75, WAKY > T Cespitularia taeniata & V) HEE L 7254
TE D Verticillene ¥ 4 7D 2 7 W~ ALEMIZPUR TG,
PUEHIR AR SNz, S612, A7/ A X 7Rl
W I vNFREY & ) B L 2 BEo T v A R
R, AMNFY VR L) EEEL 700 vy ) —
WVEFEARICHBERIGESRD 57z,

S, BEEOSWIEREE 2R TLEWOHRR
ke L TIT) PETH S .

MRFEER

FE®X

1) Ishiuchi K, Kubota T, Mikami Y, Obara Y, Nakahata
N, Kobayashi J: Complanadines C and D, new dimeric
alkaloids from Lycopodium complanatum. Bioorg Med
Chem 15: 413-417, 2007.

2) Araki A, Tsuda M, Kubota T, Mikami Y, Fromont
J, Kobayashi J: Nagelamide ], a novel dimeric

— (bpEReE R e 7 be)
E (TERFEWNEFMEL Y 5 — | B FIiHEs )

6)

bromopyrrole alkaloid from a sponge Agelas species. Org
Lett 9: 2369-2371, 2007.

Ohshita K, Ishiyama H, Takahashi Y, Ito J, Mikami Y,
Kobayashi J: Synthesis of penaresidin derivatives and its
biological activity. Bioorg Med Chem 15: 4910-4916,
2007.

Watanabe K, Kubota T, Shinzato T, Ito ], Mikami Y,
Kobayashi J: Sarusubine A, a new dimeric Lythraceae
alkaloid from Lagerstroemia subcostata. Tetrahedron Lett
48: 7502-7504, 2007.

Shen Y-C, Cheng Y-B, Kobayashi J, Kubota T,
Takahashi Y, Mikami Y, Ito ], Kuo Y-H: Nitrogen-
containing verticillene diterpenoids from Taiwanese soft
coral Cespitularia taeniata. ]| Nat Prod 70, 1961-1965,
2007.

Tanaka N, KubotaT, Ishiyama H, Araki A, Kashiwada
Y, Takaishi Y, Mikami Y, Kobayashi J: Petiolins
A-C,
pseudopetiolatum var. kiusianum. Bioorg Med Chem 16:
5619-5623, 2008.

Araki A, Kubota T, Tsuda M, Mikami Y, Fromont
J, Kobayashi J: Nagelamides K and L, dimeric
bromopyrrole alkaloids from sponge Agelas species. Org
Lett 10: 2099-2102, 2008.

phloroglucinol derivatives from Hypericum
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Nocardia JEME D >4 V7L ) A4 FEEREETEIFEOFER

N i (B KT )
= kt e (HEEREL Y 5 —, B

LAY S

G RERRIEZE IR M S A U R - = FEH T K
0 53k - 158 S 72 Nocardia JE AR, Streptomyces J&
AR LT T & U W ISR 1 Ao % 572 IR E
AEETSH. BT, =k FEHICIDHEREINAY T
WRALEWD, brasilicardin A (X, VTNV BEIZHEE
3R, L-thamnose & 7 X / ERFFEMAKMHINL 7o =— 2
TigEEX R L, TOAMEE LR TH L I L LRE
D)= NLEWE LTHEHTH L. E-T, TOEERK
HTF 2R - QAT 532 L) Frl B b e o4t
PERFEET A 2 LT RAEFIREN., 22 TINETIZ,
brasilicardin A 2= £ T 5 Nocardia brasiliensis IFM 0406
W o, T NRAEY OB TH L7 T =
NPT =) 20) YIREANTT AR (VYT =L 2
U V% A OfEAE L, IRFEE 20 OE SHARFIERA & K
T2) BETEIUSL, TORBESTIERT L2 LIS
£, LUF® brasilicardin A A& BGER T2 T A Y — &
e shsd DNAMR 2IE L Twa.

D I B B B, B 1. D I 1D,

Amino- GGDP 1Isoprenoid f p450 f Oxidase 1 Glycosyl ?
trans. synthase cyclase trans.
Hydroxy FAD-mono 2,3- 3-Amino- O-Methyl
benzoate oxygenase dihydroxy 5-hydroxy Trans.
octaprenyl benzoate- Benzoate
trans. AMP ligase synthase
84 T RN

G )

Al ZOH D isoprenoid cyclase AL T 2 MR T 5 2
EIZE D, IS BETFREAFERES brasilicardin A D4
PEWCBGT 5 2 & ORI Z AT, B, WSRO E
firfilg 7 a b 77 A~ - PEG #: TIN5 DY, Nocardia
brasiliensis IFM 0406 £k (X 71 b 75 A MMEAS K 5 7 72
OEAIC X B BT EA L AHFERIE 212 X % 85T
Wa4To72. LI DNA WrhH, isoprenoid cyclase 1
R D & % thiostrepton M P E I THEIR L OB
GRy Y —IEA LT, HEE T thiostrepton M PEAR % HL
5 L PCR THERE L 7254, MO etk b 7488 )
isoprenoid cyclase 1z T @ 7% thiostrepton il P4 & 1% T
EEIEIN TV, £ TIND OB TR L 724
%, brasilicardin A DEFEHEIIHE R L Tz 2 &b B
isoprenoid cyclase JE{x-7%° brasilicardin A D AEREIZ B 55
b L HFAETE .

mERE

FER

1) Hayashi Y, Matsuura N, Toshima H, Itoh N, Ishikawa
J, Mikami Y and Dairi T: Cloning of the gene cluster
responsible for the biosynthesis of brasilicardin A, a

unique diterpenoid. ] Antibiot 61: 164-174, 2008.
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SRR E R Coccidioides )& D N RA V) AT — ¥ E(nT (TOP2)

(2 & % R EE OIS
%o — (TERFERFEEARRETER)
R R (TIREREREEAR)
OB W R (TERFREZEA)
= &k 7 (THERFENEFENEL Y 5 — | B FIiHET )
O B W (FERFERESRY Y Y —, mor sk i)

kAR S

DOOETITIABRIENMEE 2->TBY, ZOH
THROEEGZBEGIEL LTI 7 2 VA TAIED S
5. BRNET®H D Coccidioides immitis & C. posadasii \3f&
BREEL NV 3T 7 SNDIHERTH Y, 2 HREL
IR 2 e E 7 < RO RIEDSW T, F 7-idrs
HETOWMYPAHERTH S Z L2 SRIET LIV TR
MRREEOMBILEND . RIFFETIIHEREEAT O
TOP2 [t U¥ TRF4 (275 B L, JE KW O WE % fili 7 9 Tl
IR ET 2 HEE RS L.

Z O, TOP2 #IAF T, C. posadasii \ZHHFE L 72
T4 =TI, 700 bp %, £7z C. immitis TI& 400 bp

2R/ NS ROSBIEE S AL, TRF4 &R 1-TlE, 500 bp &
250 bp 12NV RSN, COT T4~ —tky I &
RBETI9A~v—3Iv 7 AL LTHAHL, PCR LTIl
T & Coccidioides 1& % 53589 A 7213 T3 7 <, Coccidioides
BO2HEFET DI EDMREE 2572,

K HICHHEEEL, #7212 C immitis © TTS FEIR 015
Biy 2> 72 DNA v 72452 L23C&7. 2
@ DNA 7 v 73 4 o s ERIEER &3 088
3, KD WRETH - 7225, C. immitis & C. posadasii &
DOXBNIARTHETH o 72, &R DNA F v 7%, WIRAYIZ
LA RETH ) Z DICHIITE % D T 5 (L FEF
e FERE ., BHTE, KT CT).
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71 vV T B OBRT ORI 2 B 123D < BRI

& R (fER R R)

2 H £ & &My

ool 3 R (ELZEREE LEmR MAER)
H oW & BA (B RS E M)
KOH OB 2 (EECERE)
OO = (RO

AR #E - CROEEERERE)

oA 1l i (TEREHEREEY

= Lk £ (THERERREY

I5iEAS% S

Candida glabrata |3, WHXEHETINVITATO— V%
BERLTVEEHEENPOAT - VERY AT R
E0) BRFER R AFRIC K L, BN 2z iiiE o
AT U= VEMBAICERL, 5127V — VEITE
R L7z, A IEEARFNT ORE, TOAT 10— )V
%% ABC +T Y AR =% — CeAUSI %409 Z L %5
M7z, T, ZOMMETOBERTIE, MFCLS
T VIR 5% 25 2 L bHLEATE 2.
S50, MEAMT ABC b7 ¥ AR =% — CgdUST O
BHPFESINDL I DD, RERHO KGN & M5
PODY S HFNRRENTZ. 2T, CgdUSI O
FBEHHT 2EERTERET 572002, R
POHRESZIIT ) AMERE WV TEMERT &%
EL, TNOOREREZIER L, TN, T
TIF = VIZ L BTV T AT — VA EDLTG O
DM Lo TRMS 2 WkEFRET 22 LT, &DA
IEATo 72, AR, Zn-finger EF — 7 % b DG KT
(CAGLOF07865g) #™MEfli L CRO o7z, & 512
REIHA2) P ERFEMTAIEICLSTATE— VE
RYENZ 72 B SRR (tet-ERGY) T2 O #EIET %
WL 2, IERINEEHTRF 12 V&%
&7 0, CAGLOF07865g 75 CgAUSI D58 Bl % 479
W1 CThHobI Ly, mRgsns.

Wiset > & —, waFin ks i)
Wiset > & —, waFin ks i)

mERE

EE 8

1) Nakayama H, Tanabe K, Bard M, Hodgson W, Wu §,
Takemori D, Aoyama T, Kumaraswami N, Metzler L,
Takano Y, Chibana H, Niimi M: The Candida glabrata
putative sterol transporter gene CgAUSI protects cells
against azoles in the presence of serum. ] Antimicrob
Chemother 60: 1264-72, 2007.

2) ChoT, Aoyama T, Toyoda M, Nakayama H, Chibana
H, Kaminishi H: Transcriptional changes in Candida
albicans genes by both farnesol and high cell density at an
early stage of morphogenesis in N-acetyl-D-glucosamine
medium. Jpn ] Med Mycol 48: 159-167, 2007.

3) Ueno K, Uno J, Nakayama H, Sasamoto K, Mikami
Y, Chibana H: Development of a highly efficient gene
targeting system induced by transient repression of
YKUS0 expression in Candida glabrata. Eukaryot Cell 6:
1239-47, 2007.

1) E B, Filifesl, BHESR, LG, e
i, EVEFH, Richard A Calderone: Candida albicans
@ quorum-sensing 77¥ farnesol. Jpn J Med Mycol 49:
281-286, 2008.

1) Niimi K, Maki K, Hatakenaka K, Niimi M, Nakayama
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2)

3)

4)

5)

6)

7)

8)

9)

H, Chibana H, Monk BC, Cannon RD: Clinically
significant micafungin resistance in Candida glabrata
requires mutations in both FKSI and FKS2. 9th
Candida and Candidosis, New Jersey USA, March
24-28, 2008.

Nakayama H, Tanabe K, Okano M, Aoyama T,
Chibana H, Miyazaki Y, Niimi M: Characterization
of sterol transporter AUS1 in Candida glabrata. The 8h
Awaji International Forum on Infection and Immunity, p.
126, Awaji, Sep. 7-11, 2008.

Ml A—, AR &, g, sk &, 2 |
#, FAEENG, BB —, EWsEHk: Candida glabrata
ATH=)V T AR=F =& D7V — VA
1b. 25 31 Ml H A5 T FaFae - 45 81 I HAA
{b¥ & REEASE (BMB2008), A, 12 H 9 ~
12 H, 2008.

HALERG, T8 OH, Hiluks, bt oY
Y RETHIC BT 5 B S Bk O EE LIS H —
JEEMET /) AFERET — . P 20 AREERRE T A4
FEI - SRR e S, &R 11 A 12 ~ 14
H, 2008.

HLEET, HRA—, Fifesh, M 5, F e
6, FriE—: WEFHRK Candida glabrata O A 7 1 —
VIR ORI . 5 5 MR STMlEes, T
¥ 8 H 21 ~23H, 2008.

Hiltesl, FEFEE) A58, HWER, dlg
H, FAEISG . Candida glabrata |2 BT % RNAS K i
WARCHIOfENT . 25 5 =R - T-Hamsts, T3,
8 H 21 ~23H, 2008.

Hrlngah, HAA—, JAEERE, RS —: WEE
Candida glabrata D A 70— )V b 5 Y AK—=5 D
FEBET . B2 MRS EFauy vy A I8
H 3~5H, 2008.

AiEERG, EWEE, R OE, OKTERT, =4
TR, NEEA, RE S, FEOE, FI®L,
Mg, =F . hrYy 7/ —ssude
7 MZBIT B RN B R0 R ORESE . H ARG
AR 16 ks, T35, 6 H30 H~T7H
2 H, 2008.

L A—, Hldl, =hses, e, sis
—: JREEE ABC % ¥ /37 EOPIEREMEE O
M. %81 MHAMRE SRS, 77 vavy

TIERSE

10)

11)

12)

13)

14)

15)

16)

17)

7, WAR, 3 H 24 ~ 26 H, 2008.

REPEE Pl ke, = %) RN Candida
T/ —hAFul s MIEAENOREEL TS
Va—4%— 12X 2HEEAIOKET. 5% 81 Il HAM
Wepattgs, Wb, 3 7 24 ~ 26 H, 2008.

Chibana H, Sasamoto K, Ueno K, Aoyama
T, Kinoshita S, Uno J, Nakayama H, Mikami Y:
Functional genomics in pathogenic fungi Candida
glabrata achieved to prioritization of antifungal targets.
The 7th Awaji International Forum on Infection and
Immunity, p.125, Awaji, Sep. 1-5, 2007.

Nakayama H, Bard M, Tanabe K, Aoyama T, Takemori
D, Hodgson W, Wu S, Kumaraswari N, Metzler L,
Takano Y, Chibana H, Niimi M: The Candida glabrata
sterol transporter CgAUSI protects against azole toxicity
in the presence of serum. The 7" Awaji Interational
Forum on Infection and Immunitiy, Abstracts p. 126,
Awaji, Sep. 1-5, 2007.

BWNHEF, LB, NEESET, EIREZ, =
Mg IR, FAEEG, MAE T Candida
glabrata YEFETLRE\Z KT T HEORER - b ) w7 & D557
8551 MHAREERFRES, HEEE 48 (JET 1
5): 93, ®il, 11 5 9~10 H, 2007.

GHATAL, & OB, WIDREL, FHilfkl, REEE
aAetEn, g R IE R R Candida glabrata
217 % GDP-mannose pyrophosphorylase i {x O
PEREMEAT . %6 30 M H A FAEMFETO T T 4 p.
781, #it, 12 H 11 ~ 15 H, 2007.

£ OR, BHEE, e, Jligm, NEEE
T, VSR Candida albicans @ Quorum-sensing
SRS A BNGE . 55 80 Ml H AR PRt s
T—rvav 76, BEERE p.63, KB, 31 26
~ 28 H, 2007.

g, HEA—, SR E—, FAEERG: R
YR Candida glabrata D AT 10— kT ¥ A K —
=% 4 L7z7 V) — VI . 55 80 [l H A
FRMRT—rav T, BERERE p.52, K
F, 3 H 26~ 28 H, 2007.

AN, I B, F8 O, AfeEnG, =k
2 dlngh, o B, EIEZD W R R
Candida \Z3F 3 % PLEW R O B4 VHERT
B FE. 451 MHAREER SRRt L
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77y R yRY A BHRGE 48 (T 1 5): 73,
il 11 H 9~ 10 H, 2007.

18) =, % 1, Mfess, =L 2, Jlig
e IEIEIERERE Candida PUE A OBERIBERE, W28
BARFRED > F AR, 55 80 [ H AHI i 5
=iy, BEREGHE p. 190, KB, 3 526 ~28 H,
2007.

19) Hilgeh, AHTE, & OB, Filifksl, R¥FE
5, FACHERE . WIEIERELE Candida glabrata (23517 %
GDP-mannose pyrophosphorylase # (=T DT . 55 4

iR ER-E '07—22

EE R Flifses, EE4 p. 11, T4, 8 7 26
~ 27 H, 2007.

20) Hilifeah, Wl mAE TG Candida glabrata
Ty NR—A . 54 HERES TS, BEEE
p-24, T%, 8 H 26 ~27 H, 2007.

21) i, HAA—, FAEERG, Filkl, Ss
—: Candida glabrata A 7 1 — v NTUAR—F —
AUSI OFERESEI. %51 M HAEERE FRHE,
BERRE 48 () 1%5): 65, &, 11 H 9 ~ 10H,
2007.

Trichophyton tonsurans O o IE ISR

2 A e (GRERRY BREERERARM, [ REEENERT, REEEYHM (/v T«

A T 7=7))

a

a
Ste

SEBRAEBIET, SIS (5L 4

oo B (ERERRY: B EAAEM, [
A T 7=7))
E H F(EIRERRSY: BB SR EHM)
B O oW B (FERFHEEEFIZRY Y —, BRI
s B F (TERFEREESANE Y v 5 — ) BHEIEGE)
o B X F (FERFEEEFIZRY v ¥ —, HRERGE
EADE S

#% ribosomal RNA 1% T NTS D 5T 2 Bl ok
kY, ZLOBERICBWTHNEZOBE DS A S
TV . B EORE O THEFIESD out break
HIHS T DU NEEZE SR IR Trichophyton tonsurans
IZBWTDH, BICFHKAIENTST#25 VI B 6 RIARE
5, EEEBREE D S OSERICO W T, 20
AENTSI, II, Il FOAPED LN, Z & ARG L7
(Mochizuki T, et al, Jpn J Infect Dis 60: 188-, 2007). 4
BHIHEED] FoWriE, &R L ORI VAI L HO T
E %o 2Bl IZBIT WD origin AL NICT B720,
BB ZINE L, 26 10 BRIZDO W ThH TS
HIRERT 247 o 7. FTd PR o (Mochizuki T, et al,
Jpn J Infect Dis 60: 188-, 2007) LWtk TH L. WD

i L 722 DNA % $5% & || NTS #fsi% PCR T
WIEL, SNz HIREESRE Moal 72 5 N dva T THAL L
T2OLERKE OIS — v R BHE L TR R T 7.
primer pair (& L663 (5" TTCTAGGCTCCCAACCAC) 7%
5 OV 2 R 1145 (5-ACAAGGGCGGAACTATCAGAC)
Wz FTLWOTREE B/ b OIZEEIcit- T
L663-R1145 W) D ¥R RS % Jeg o 1, RS HEAL
BOKE Y — v OTFMERA, LB/ -2 LDl
AT o7z, ZOFEE, §FEHl 10 #ki3 NTSIII 2B < 5
B % 5 NZA R - ICR s 2 B A5 T BLZ S
HEnsZ e, 209 H NTSIV B SH LWHENHS
M7 o7z, NTSTEIZ, FLIEHD S O HERTH 5 2%
WCHBATHEOTBRRTFCTHLHE, T eRRIcH
BUINTS I BIOH I X 2 HBSTRD b zdH LD
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BB LR NOZIEZ IO HHEFI & L CiE
HaNb. BB S0, BRI N
BRIZO W T TS IR 2 kit Cd 578, #FERI
BERRIZ O W TR fER L 72

insesR=E '07—23

MRRER

[FE®RX

1) Mochizuki T, Kawasaki M, Fujita J, Ushigami
T, Takeda K, Sano A, Takahashi Y, Kamei K:
Epidemiology of sporadic (non-epidemic) cases of
Trichophyton tonsurans infection in Japan based on RFLP

analysis of non-transcribed spacer region of ribosomal

RNA gene. Jpn J Infect Dis, 2009 (in press).

B 2 545 5 1A AT L& O TR

oA B — (BFERRFEEER, L

BN o SF (BUIREEEAAE, B

AN SO E SRV S SHINE s

W& B (RIERIRESEEE, #Aba

OB OE (TEREEREEAE L
HREBR

W7\ B L 2o Wbk OH 2 T F A 2 M L CAEETE
ABE 2 P 22 55 TLC, HPLC %5 Tl O MR % 47
W R ' SO BALE M OB R TR o 72, AL
EWOREEIZOWTIE, NMR 22U L3584 DA
N7 MVT =5 OFERT, ALZEBUS B £ U8 X b AT
SFERPFHLClE L7z, HoNeHBbEw IO TE
PREBRZ XL LT 5 BMEERRE E/ L, EZEmD
V= MW eE L TOTMREDOHE 2179 FETH L.
AR, Eupenicillium javanicum IFM 54704 #k7» & HLEE S
T E O e EE L, PIERIGTE, MaEis A
DR 21T o 72,

s

&)

= 5

)

s

~—

5 —, k- AL )

MRREER

[FE®RX

1) Nakadate S, Nozawa K, Horie H, Fujii Y, Nagai
M, Tomoo Hosoe T, Kawai K, Takashi, Yaguchi T,
Fukushima K: Eujavanicols A-C, decalin derivatives
from Eupenicillium javanicum. ] Nat Prod 70:
1510-1512, 2007.

FoRE

1) b 3%, BIREEY, WL Y, B, A
R, MR, WEE—, ROEE, BEMNE:
Eupenicillium javanicum D FELET A BIHIEEEIRT
TR TF R 127 M H AR WHEEE 4
109, &1L, 3 H 28 ~ 30 H, 2007.
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ZERE 07 —24

DNA ~ A 7 a7 L A it & v 7290 S5 B A 5T O A7

fi] T F (TR SR R 7T
% (TERFENEFENEL Y 5 — ) /i - ALF55)

/It

HFER R

WEERRHEHA~A 207 LADEFTVHRELT
Candida J& O ZA B E Lio~A4 2707 L A -
FvTEREL, HEL Yy —ORAEEEKE HwTC
albicans, C. glabrata, C. krusei, C. parapsilosis, C. tropicalis
D5 HREIZOWTHET L7z,

C. albicans IFM 40107, C. glabrata IFM 5768, C. krusei
IFM 5462, C. parapsilosis IFM 5774, C. tropicalis IFM 5446
D47 5 DNA R L, Shs 23kt LCITS ik
% PCRIZE o THIET N L L7z, IThsouato N
WAL DNA % ORI IES 2 ITS s D 4 1)
T Ta—7VEER L 2EEHG T LA, TS
A A&, #@harmtds2 81280, EFED Candida
B 5 WEOHH»HEL x4 70T LA - F T
THRETHLZ L ZMHALZ. S5, EFEy -
DLFEFEBRETH S DNA YA 2707 LA - FvT
OFFFHFAM (FEFH 2006-120641 [ 7o —7 K1) X7 L
FF FEEGHEOFET LD 122V TH EREITV,
COBMHBTLAIZBNTE, 1HOT LA ATA N
T5MPLEOBAHIPRETH L L O L.
B, DNA~A 707 L A0OEIZBNT, TLA -
ARy & =% T, @whkomticBnwTid, w170
TLA - AFyF—FOHER LYy -G MEA L
7z,

INOOFEFERTHE 2T, BE, R LR DHE

fmt

R TCEBREIT-TWAE., 612, TV = IVROIE
BN A EEED 1 2 LTHEI L TWA C
albicans ® ERGI11 #{nT-® SNPHHIZOWTH FEE %
7w, BELZ DNA <4 2707 LA OFHEIZONT
BETS 5 TFETH .

MRFEE

BRRE

1) W T%, sl %, 7/ &, =F 2. DNA
~A a7 LA BB OB, TR EE IR
FeArirgeat Wige R FEES, T3, 8 H7 H,
2007.

2) M T, il %, fi/H &, =1 #: DNA
~ A a7 LA BEEMR OB (2. THEERE
FIRBANWIZERT WFFEHEE No.5: 10-13, 2007.

3) M T, Wil ¥, 7/d %, =1 %E: DNA
<A 7 a7 LA BESEAT OIS, P19 £ T4
T A T AGHEERE - T4 7 0 AHEA
INAF Ty sad—nk4 R - FEES, O
<iETi, 2 H 1 H, 2008.

4) [ T#F, Wil @&, 7 &, =1 %: DNA
~A 707 LA BREEMORIE. Pk 19 FET A
TIHA LY ARG RE - 74 7 A L AR
NAFT 770y —aRaaRifRERs, >F
i, 1 H 31 H, 2008.
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7288 '07—25

HLRE R R 3 50 7 F v

Kt

7R

i

CRUHR R A P AR R A2 ZEPT)

nl]f

5
m

o
E2

&® H

W

EGCg (Epigallocatechin 3-O-gallate) D@ g% &
LEEE O B BN TER S NFHERE W, BF
HIRETH 5 Trichophyton mentagrophytes 6 %, Trichophyton
rubrum 6 ¥, Microsporum canis 6 #R\Z 04 B VIR AR &
MaEt L7z,

BonMICHZIEBL/ZEZA, WITNOREKT

b M. canis 3 & U T mentagrophytes \Zxf 3 % HLELHE KA

iR ER=E '07—26

A A HEOEGE T

IL‘\

)L % H

FERENDYZ - i
| RS
| SRR )

& EGCg & MAREETd 0 1K1 2 BRIRIGH O W Retk %
AT, WA LTl tho 2 Wk & Fhik L bR

BB b DT RN o7z, S EGCg & HIfE L
TEN TV EHGHGRERIIEREA & OFRZIRIZS
WCHEHI L, EGCg 12X 27 & P I § 28727 A
SRIEDT I DV TIHE 5 .

T rubrum

Y Crypz‘ococcus neoformans

DI IR DR E

£y
o
NI

"

K

mg 2

S

i i

N
4

e
i

>

K

I5iEAR S

BIK & OFGE 7 IV — 71, [ A4 I L B ERGET
V1 D%, T FOERR, L o ERE 2 SHEEEICT T 5
ﬁﬁﬁ%ﬁ%?»kLfﬁ%@%é:k%%uﬁ%Lf
2% (Mol Microbiol 56: 934-944, 2005 7 &) . AWf7ET
9, YA Cryptococcus neoformans 70571 4 I % F 47/177;
B2 WS, JREMERE Cryptococcus neaformans O
A AR T N TIRERE L2 ML L 22 H 5. M
W & AARICEREICOW T ZNMATRETH S L\ )
HMAEEZ/TBY, ko~ REORBFIEBED L LT,

THERY HE

EeAifget v & —HiE 122 2008

71 A 2 L) 7 B ORI ENT O 72 9 O kG T 7OV EY)
ELTHW, [ A4 3RS X 2 HEREGETIV] 2 IR
DF LVIRIEMEFITEE LTS L2285 5.

KFgED H#91%, WHIEVEER Cryptococcus neoformans @
B A TR E IR ERE R R TS L LI,
AW OFREMERIET 2 FES 5 525 5 . WEEEET
DOHFERATIZ LD, COWOIREMEEIEEL 5 F 1L
NVTHLPIZTELTHA) . Tz, MESINEE
FOEWL, PIERGBEEOEN L 2 0155 2 & HFE
SNb.
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ZeRE 0727

JWIEAE Cryotococcus neoformans ¥4 7 V) MR
xF— O EREREAH R

:l:‘
:l:‘

K
K

i

H A f# (
AR i (

2
2

i

EADE S

JIEELR Cryptococcus neoformans OMNJE ] % i L T
WL HULT, A 2 VRS - Cdkl @, il
R T A 7)) v & oK &M PSTAIRE €5 — 714,
D AR THED TRVWRFEEZ R L TV AIC )
b 53, RETIEFIFYIZ PSTSIRE ICEE L T 5.
Z 2T, ZOZEFT & %A A I 0 o R o0 e
%, ¥y BN EOBLE D S BT, BRI
B, MEET A2 L2 HIE T 5. MEAEWFEN, N1 4
PV ol O W N Q2% 2 o0 ¥ [l | =A O
S A FERRIC X BT, WMEEE 2170 T, MRl
HD 7.

RAEEN, SRR Cryprococcus neoformans @ Cdkl &
GlH 1429 >THs CnClnl 26 G2/M YA 271) ~
T& % CnCln2 DIVMEEZNAF A X T H<T 47 A

WzesR=E '07—28

P R 2 A e R R )

HH RS > 5 — , W)

ZWHT A EICEDEELL. v T, Cdk/CnClnl
7% 5 U Cdk/CnCln2 DA 12 B9 % RIS LA 1 FE R
2iTv, NSO TR EHETMET L L2 DR
DT EDERERL.

SR, KEE DT ru—=0 7 LG @IET D05
BTy =Ty XV HOFEBE, 57 FFAHENE
FHFRAT 515 55 % F 72 BT L BGRER AT .

MRRER

PRk

1) JIA i, E. Virtudazo, KiEEMLT, TRERG, H
¥ #i, Z. Moranova, V. Raclavsky: 5t f#RE2 1) 7
by 7 2O EIH I 0 5 T R B2 LT
52 IER T — 7Wges, T4, 8 4 21 H, 2008.

Candida albicans /NESFLEF 32 B 5 T B IEARE D I RE = R AT

Mo BB kB
ok O (TERFERE
RN #(THEREERE

i
i

A% S

30CE A2 O FHIEHE 12 B> T, CaFAD2, CaFAD37
R R O UR PR OB EE | 5 X OV B - SR BT 12
LB To7. ELLOMEEIIB T, BFHEEE,
EEIE PSS L ABIR T, Wk & Rtk O M T

R BRI IF & LA dr B2 SERT)
WEt> s —,
WEt> s —,

PRAETRE 0BT )
PRAETRE 0BT )

AEBRIRO N o7, L, VTV AZ) T b=
LENT % L, real-time PCR CTZ DM AR L /- & 2
A, FWBAKEER, 15 7—X, BHRIERIZE D L
HNT EFGl %% EOBRTFOFHDPET LTz, B
DEALD B > 728 InT 52 A5 L, MEHNA VT T TIT
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b D4 DR R ICRBLTF OBIEDPEDL o T 5

EHEI SN,

MRFEER

FoREXK

1) AEEm, WEOIER, A #, e —, &
5 1F: Candida albicans HaFFBEA SR LI R BT
(CaFADs) WBIEMROEBRE b T 27 ) T b —

HzeR—E '07—29

AT 5551 M HAREERFS/, i, 11 H 9
~ 10 H, 2007.

2) FLEERE ) INIER, A HF AT Candida albicans J&
FhtEAS A LB SR (T CaFAD2 K UF CaFADS3 i
RO BB O & FPREEE. % 81 M H
ARHR e, Wb, 3 H 24 ~ 26 H, 2008.

Candida albicans )54 7 7 4 )V 5 Fqgn T AR O il &

2 H Ve (BIGEERR A 50=)
a1 (THEREERE
N AR

A S

INA T 4OV AT & RIS W EHE D DRER S
LIETH Y, AL E b 7259 . Candida albicans O
INAF T 40 A (BF) FEEETFZRNT o1, BF
& planktonic (PK) REETO@EIRTHEHZ, Y7 bF 72
ParviEBXUDNA A7 a7 LA 2 HWTHITL

WzesRE '07—-30

HEAE R & AURl 9 %

A B GlkkTE

o

E

| 7
K E==i)8

H#(THERFER

~

LAY S

Aspergillus J& 7% E DRI, EHFEOZDDEHFRF L L
THERIE R HEMERE 2 FIHTRECH 5. F 72, BRESEM
TTE, ISR 7V EZTAEREILT L. £2C, K
Wse T, 4 nidulans % €70V & L CHEE O LKk 7 Y

TIERSE

Wset v ¥ —

H#(THEREERE AL Y 5 —

e )
O (THRAZHBESEL Y 5 -,
SRR

s —

PRRETZRE BT )
, PRAETRE 0 HF)

7o, R Ei/: BF BEBERT20E L /225, Bk
@ BF JEHCHEIE PK ICHRTHBEIEKT L2, N1 F
T AV A TEIE R % T BAMEE 7 IR L 28
AL TR O ARG 12K & 2 LIZRRO b e 2o
7.

T O 8 el 1%

PRRETZRE BT )
A

TR ACH - INBICEN 2 YT, TORBHBHEL B L
T\5% . A nidulans OTEERINE 254 285 F & L
T, KWk ) =777+ —+¢ (PBG-D) #a—
N9 5% ANOIZ2I % HEE L 7-. KL 2 EmsS &2 Y
itk (PDL #k) oM hh i b o B fE ki = e RE R
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(Nir) {tEd# 7 5 LA LT/, PDL#RTI, B
KR CR SN 2 WAL IC X 2 HA DR E 5 ET0
%%@%%ﬁé&#oﬂ.iﬂ,pLﬂ%?@Mﬁ%ﬁ
W, ZoROMBBNEMIEE > BlE L 25, B
AR DS BUE 2o MBI % 7R3 Ok L C, PD1 Bk 2
NIEFETHLEZEPHONE o7z, HIEEDELZ A
PBG-D & Nir ®BRDFEHNE A TH 55, PBG-D &

FERE '07—31

NLEEHERICEEINLHETH D, Nir iZvani
ERENIZE L CWD I Ehs, AN0I2I DFEHH LA
52 LI12L ) PBG-D itk LA L Y uAL DL E
W Z HDWREMDEZ ONDL . T2, A nidulans 13, &
EEOWMNHIEICIBEE SN EE Nir OBXI2L-T
MAYERIE 2 8 L, ARSI L 2 L PSS,

Candida glabrata O Pagil L REZEA V3 B B O fiAT

53
X
o

= CGRARZERVRS:, A8 =)
= Lk e CRALFERIRZ:, BUEWFHE)

O RO GRS, BAEMZHE)
AN F GRALSERIRSE:, R 8E)
o oaE i (TEREREEEEE LY —,
HoOAE R (TERFERESEL Y 5 —
TN H# (TERFAEREANEL Y Y —,

A S

K4, C glabrata % HRERT M) 7 AAFTET THE#E
THE, BB T2HE L AH L. ZOREDNE
KALIL, SHEAE O & e E O T 2 5] Z#E 2
FTHREEAH ), SNFETHSLNT WD PLEEH O/EH
R DEECHICEE LS 2 T LRI R
SNz, KWISETIX, C gabrata DIERACBIR DFEEZE
WO AT o 7. Z 0GR, WAt 1) w7 A0
N7z C. glabrata DYGEREIZE L CAAT L, IEXALL 72
HRTIE, TOMIBEE ST L vz, BRI L 72wk
D%, FEETIETHEMSE TR L2 25, Hlao
JEK &, MfaEERE S O RIEDERR S L7z, TG O R

| BT

Mo, ThEERF MY 7 DI X D C glabrata DIEKRAL
(&, MENED B LIRS DT A ER TH 5 &
iRy g

MRREER

FoHRR
1) #EEMEE, LA, AEEET, =1 @, LX
B, JEtEG, MARE T Candida glabrata O HE
;nﬁ&d‘ Y WAL?E & 2 AN B B S O FRAT
5 82 MHAMEY%, AdiE, 3A12H~14H,

2009.
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e ER=E '07—32

BERRPRE X0 o3 B U 72 IORE R OO RACEH EE 12 BE 9 & FE

= R C A ON
el i (T3ER
= k e (T5EX
& R B E (TEX

HFER R

9 B I R B TFM 0757 A% 1%, 4038 5 1 7% BF 98 2
5, BITEA R WNVY TIEDRKE Td % Nocardia
pseudobrasiliensis & 7] 7€ S W7z, AR Kk O B 2T,
Mycobacterium smegmatis 72 & D 77 5 B ER % L Tl
MERTWEETEET A EDRHLNII R -7 & h
5, RS & WK & 0243, Diaion HP-20 12 TS
L, MeOH T L, AcOEt T L 72 iGMER % &
ATV ATAIEDBRLT, SHICHE7ERT VA
WTOREE CYRTIEIZED) 3L OREEFEE 1S 3.9
mg DI 2 1372

RALEWE, Z OFEM % T2 5 thiopeptide S DH
L& TH = 1160 T, IAKRGWHEID AL A= &
AT = VEREGELN) I, LA THEZ E LWL
272 o7z,

RALEWIE, B OWHIEEME TH 5 Gordonia
bronchialsis X Corynebacterium xerosis, & & |2 & % 1 @
Nocardia F 28O THWIGHEZRT Z EPHS IR
D, TOHRDOWIEL S rifampicin il 14 O Mycobacterium
tuberculosis \2xF L T HIRWIEMED S 5 2 L AERR S L7z

KALEW OfEE L TEEIZ DO W T, AR /ER
Thb (EFEFEE: MH ).
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Ry 20 41

1. 82O BMEREERRETS

(fER: MHRAE - HARSZESSS, Hai A B
(£ F))

AREBIRES &I T3, 5, Sk, wi, i 58
BEfil, BIERRBPRESE 18 412X D, P20 4F 1 A 12
H () 14:30-17:00 (2B S v, AINEISE O HRE
FEBI B & OMRAL 7 4 #E & R 1 AR S 7z,

<7Aav7L>
A0S HEA (HARKEEFERT)

1. fEGIHRES
JER: R (&6 72BEke, T3 RSB 50
ety —)

1) MHBZE BRI CRE SN T3 1 V7 DIFAR,
BHEAY v 7OBENB L OEIHEERE L ) oaE sz
C. albicans & C. tropicalis D I3 FEFHIANT . oL
e (=4 7Y FBOALOBEE, THERAFERE
Fifget 5 —)

L [E A 78 & s

2) WRRIICRIMEZ: 2 OEERAED:: Pl (T
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