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S-9 [High level production of biopharmaceuticals in the fungus Aspergillus oryzae ]
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Hjort, C. (Fungal Gene Technology, Novozymes A/S, Denmark)
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Archer, D. B. (University of Nottingham, UK)
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S-12 Mating Type Genes-Mediated Sexual Reproduction in Filamentous Ascomycetes

Sung-Hwan Yun (Soonchyunhyang University, Korea)

S-13  Sexual Development, Pheromon Receptor in Aspergillus nidulans

Kap-Hoon Han (PaiChai University, Korea)

S-14 Mating Genes in Aspergillus oryzae Genome: Can It have a Sexual Life Cycle?

Nanase Yamamoto', Praveen Rao Juvvadi', Jun-ichi Maruyama], David B Archer’, Katsuhiko

Kitamoto' ('Department of Biotechnology, The University of Tokyo, 1-1-1, Yayoi, Bunkyo-Ku, Tokyo

113-8657, Japan. “School of Biology, University of Nottingham, University Park, Nottingham, NG7

2RD, UK.)

S-15 [ Aspergillus nidulans (Z31F 5 =-2> @ mitogen-activated protein kinase (MAPK) #% ¥ |

A IBERRR, BrEpaitl CRAEKBE R - AR



—EEE (0-1~0-7 1A 8H (k) 15:30—17:15

1530  O-1 BEDT 4 NV —HBEMET TORIMNT
Vel e, /NRHRAT . BTEHEZ T, REE— (BIRIKR. PERT)
1545  0-2 TRATHMRZ Z—IC X2 BETGEEHR L EA DNA OREAT
ARE = HIER AKNZIL, MTEHBZE, SRR, MARSE. (R
16:00  O-3 SRR - BERICTRT D RNA Y A Lo ¥ v 7R DAL BT
R, fAEM, Nguyen Bao Quoc, E|LEE (A K - B
16:15  O-4 EGFP & AoVam3p ORE ¥ U R B E#AVWEHEREO FRILIC X 286
A. oryzae W& D T HE FEAT
IERIEW, HMT, EARBOZ  GEKBE - BAEFR - JB4ET)
16:30  O-5 BHE A oryzae BT BT YA b — 3 AR O MRIT
Bl O HRER, HER 2. ERER, A EARBOZ GROKREE - BAER - AT
16:45  0-6 8 H (Aspergillus oryzae) D impala £ DNA k5 > AR YV Aoimpl O HERE L8k &
ERE M
ANVEIFEED 2, Ml 1S, B OVFED®, SR, TR
(AL KBRS - AEWPEZERIRK, *RKE IR RAT - EibkRE, ° ARDE - #BT)
17:00  0O-7 7 T UBRAEERRE Aspergillus niger |23 2IEHBRREICK T 5 MPED alternative
oxidase D & 5-
BT, AR, MRS (R - BT - JiMb)

— iR (0-8~0-13) 11 A 9H (&) 10:30—12:00

1030  O-8 A XV HIFE D APSES # /37 H Mstul (34475 28 D A E KT 2
VERSRHYT, AREA ()
10:45  0O-9 Cryphonectria parasitica ® GTP §EE& X VX E By-V T 2= b T4 AT a—T v
SR CEARK - RPESE - BRETT AT L)
11:00  0O-10 ~ K& W, Phytophthora infestans, \Z331F 2 KR IZ IR & U 72 BAR 1 3 Bl ) 6 4%
DWW T
AMEIRT, Howard S. Judelson
(Dept. of Plant Pathology, UC Riverside. “BLATIE : AT KBE - ZEmER)
11:15  O-11 Monascus purpureus \Z3 T 5 8BV ) = OAERE R 1 OMREAENT
TEABERE ', KRR ARFRSEAR 2 s (VIR - AWERR R, 2 T SRR
11:30 0-12 HEBFHEBER P4S0/P4S0 L &7 & —BEE % /7 B PcCYP17a DHEREMAT
BKOTF | RRIREEE T BORIERD 2 AR E)IE 2, Blae !
(JLRBERE, 2 AT Y )
11:45  0-13 H & &5 8 Phanerochaete chrysosporium DR ERB LI MMEZEREHFTITRIT MR
NERIBORBE T 774V T
N ANV TV NI - R 2] L A GAPN T = )



— R (0-14~0-19) 11 A 9H (K) 15:30—17:00

15:30  0O-14  Aspergillus oryzae 0 v F—EB DAV < —1b & BIEHE/IL#EE
ZHFEENR, #E W, 5E F, RIS AIEKEE - AT, TSAATK - REEA)
15:45  0O-15 KRB Aspergillus nidulans \IZB 1T B3 VARV A VX o L —& — DN
FIERM ., AHE B, IR VR, KB (A KB - AR
16:00 O-16 BWEIrEY V7 IrTT—F KexB)DXENMIERE CKIETHE
KRR, HEAAR T2, PRl oThE °, P2, BB ¢, FEpald ®, BT S, h i
T2, R
(ALK - AWPE AR, ? RALKRBE R « IS, P @IRTKR, R - . O EERT)
16:15  0-17 SKARE Aspergillus nidulans D I AV VIR R AL VERHOZODOXF VA RER
(CsmA, CsmB) D #Efa N REEAL, R84 BE BE 4% D AT
Ty, WA, KEPAR GRORBE - RAEFR - 84T
16:30 0-18 Putative role of protein kinase C in the phosphorylation and multimerization of the Woronin
body protein, AoHex1, in Aspergillus oryzae
Praveen Rao JUV VADI, Jun-ichi MARU YAMA and Katsuhiko KITAMOTO

(Dept. of Biotechnology, Univ. of Tokyo)

16:45  0O-19 B A oryzae \CBIIT DA — b7 7 V—0nfb, BE~DEE
HElER, RIBESE, A7, EARBOZ  CGEKRPE - B4R - 54 T)

RAZ—FE 11 HS8H HEES 13:30-14:30 BEBIFEE 14:30-15:30

P-1 A XEHR Y ©IRE Fusarium graminearum D FEIER BT 2 V) VB Z 3 7 B DN
AEER A, ZEEIE A, $RORTEC:, H. C.Kistler. **, HHITE] (BK - IS4, *IEK - Afrk, **Univ. of
Minnesota)

P2 FUEIN FNRHEEEN LB LIZIERIEM Fusarium oxysporum 0 4y 1R % AT
A, )G, JIERE R R —ARe ) SRR fi, AVL 71 GREURTLR - *BiR o4
TUH— T R UK - R SBER)

P-3 Gibberella fujikuroi B FICB T AHEOHBEL R FHEICX 2 FERVKFE
EEEINZE, SEROfL AL 0 (BITK - )

P-4 N—T 4 YU LZEREFE Verticillium longisporum ® PCR B H & 23+ R BT
FEEFRR, IR, W, BIRFEZ?, BEHE' CRER - &, “RESREY - EERE)

P-5 U Y BRERE D ClaCWHAl BB FIREERACHATHYVRAGEOMBESRKICEET S
FAJEFRAR - = M2 2 - iF ST A - i1l #— - Richard O'Connell + [IA AR - AfREEZ  (RUMFRBER: -
[ [ AR J ™)

P-6 GATEWAY ¥ 27 A% Ff L7RRE BB BN ¥ —ORBE
8 A%, Evelyn B. Elegado, iR¥EME  (JLKRBEE - ICHET)

P-7 £ X\ H BIFHE O DNA M 2 5 &5 B O AT
Evelyn B. Elegado, [i[#} #%, Marites A. Sales, gl #E3E, AT, SARMELE (EREERE - WS
B, *ouEr RBR - AR AR AE)



P8 A AVHLLHFREOMNERERK AT I 7u T FRUUVEMEORE
I 38, #SamE CREEREET)

P9 £ XV LIREDOEHMBAN CORLBEIEL BEFRE
A - AR E R - SRR TR - AN - AT BTRE)
P-10 4 X\ b BIRE 5 2T B E &5 + CBPI FEY O /HEM O KRt

B E, ZEAEE RS, AT %, TR e, SkAEE CEERHET - *BTRE)
P-11 A1 XVWHHBEEDE R F V¥ F—F Hikl DIERIEER DT

REEM 2, Klmse!, PELR? TSR (B - PR, 2HEK - 1)
P-12 £ X Wb HIRE O R E BRI ERDORESE~DEE O #AT
M, A& sE, TS (- J )
P-13 Neurospora crassa D2EE OS ¥ 7 T NVIEERKEO TR CHIB E N 2B EFDORE
B OHET, WEES, i)llsaR, AME ' LA %2 BANE CGRER - A, B 2 30ER - 1)
P14 THNRVAEDERAF VYV FF —E-MAP ¥ F—ERE L cAMP-PKA BRED I/ n 2 h—7
EBRE T, HEREHT I WEEY, ANE?, BENE' (CHVEKR - A, 2ERE - Pger)
P-15 N.crassa DEEDOE A F Vo F—EBRRBELEICEET S
BEHT S, MERE', BERIFE?, SFHPR, RNE?, BEME' (KR - A4, 2B -
HhJAgT)
P-16 Cryptococcus neoformans ® /~A 7 1 v R Histidine kinase % 22— N3 % #EE ¥ CnNikl D HEEE
AT
HARNED, WRH Y, BHwZ ", DrivinyaAntra”, FEZE?, HbPTH2, JIIAED (U FHEK -
i, ¥ KB - )
P-17 Aspergillus nidulans & A F 2 > % F — B i&I5+ nikA. phkA. phkB O % HEfRAT
AR EE, (D0 AUFHE—B, L, IRER (KB R - R
P-18 RIRBE D Hogl ! MAPK DIEMIZ SN —FM e A F VU2 F—BilkoTHIFEh S
HRE, B, mEEE, B Ta ! GURBEE - THIERE - S EY, CBl- T 2a—27 K)
P19 TH XV DY T FNLNELF neSCDI, neSCD2 O fEHT
JIMER, —AlEE GRER - AmEEEn)
P-20 adenylyl cyclase ZZRERZMET 5 RBARERK
SR SER D AT NAE L VTR P AR D DBIRERER - T - WEAEMENER BT T 2 (BR)
P-21 B Aspergillus oryzae I HIZIEE L 3L 2 RET S
E PR, TEE ., b OmIREs, Al %, AR ORKEE - BAEFR - ISAET)
P-22 THE smtA GENE ENCODING A SAM METHYL TRANSFERASE IS REQUIRED FOR NORMAL
DEVELOPMENT OF ASPERGILLUS NIDULANS

Kap-Hoon Han', Hyo-Jung Kim, Jee Hyun Kim, and Dong-Min Han (Div. Biol. Sci. Wonkwang Univ. Iksan,
570-749, Korea, 'Dept. Pharm. Engin. Woosuk Univ. Wanju, 565-701, Korea)

P-23 Aspergillus oryzae \Z 31T 5 steA 1 F v 7 DO FERE AT
FZHEAN, NERE RO TREE - E9) T



P-24 Sexuality and asexuality in Aspergillus species
Fabian A. Seymour', Mathieu Paoletti’, Nanase Yamamoto®, Praveen R. Juvvadi?, Jun-ichi Maruyama?,
Katsuhiko Kitamoto?, David B. Archer', Paul S. Dyer' ('School of Biol., Univ. of Nottingham, UK, *Dept. of
Biotechnol., Univ. of Tokyo)
P25 BEHEAETHEEN S v 7 — L OMRIT
PRRES, 7w m o, MPNEE GROUETRE - ISHAEWRERD
P-26 RIRBE I T D APase BIE T DLk
ARE T, VIPNERE  CGROUR TR - B - SRR
P-27 IREE Aspergillus nidulans ® 70t v v v JEREL T kexB TREERE D BT
—HIPRAT !, ENEORER !, RAIR 2, R R, PR S S0, TORPR 2, BN | CGRAE KRB - S
AR, 2 AP RN
P-28 XIRE Aspergillus nidulans \Z 813 5 class Il % F U 3 fREER 2 a0 — FT 3B+ D BEBEMRLT
IR SL, JEPm e, KEAE  GROREE - RAEFR - I84ET)
P-29 Aspergillus tamarii ¥ 3 D niaD &6+ DiEE
AMZIT FAE - AEARRIT? SRR MRS (L - BRRHT, P ERPEENT 5 T)
P-30 Insights into RIP and DN A methylation in the Aspergillus section Flavi complex
Heather A. Lee, Maria Dolores Montiel and David B. Archer ( Institute of Genetics, School of Biology,
University of Nottingham, University Park, Nottingham, NG7 2RD )
P-31 BED G & N7 BB cAMP Z A BB FRE T
ARk M, MreET, O ANZIT, WTEBSE, MAE -, MR 8 (&RD
P-32 Dikaryon D3 E BT B 7 5V TOEE
i ZEe, FHRES (529 & DNA BFEAT - Yt i bae stk s —)
P-33 smuH501, a second mutation found in the original uvsH77 mutant strain that involved in DNA replication
checkpoint control in Aspergillus nidulans
Mee-Jeong Cha, Sun-Hee Noh, Nak-Jung Kwon, and Suhn-Kee Chae (Dept. Biochem. and Biomed RRC,
Paichai Univ. Daejeon, 302-735 Korea)
P-34 8 & X7 KE# % B\ T2 Aspergillus nidulans 2 > X 7 B OMBEBA B ESH O T A T A=V
7 . 11 %! topoisomerase % H1 /[>T
VEL OB, JIESEHE, JGULEREZ, ‘BerlR. Oakley, °Hi)R#Hth ("4 T BKRFEESR - 45 FHER), 2F
A AWK » 53 FHUE, SHEEREE -~V AL F)

RAZ—FEX 1N HIH HTHEES 13:30-14:30 BEBIHFEE 14:30-15:30

P-35 A & / (Lentinula edodes)® B -1,3-7 )V 71 F— ¥ O AT
WA —, KIW, THET, EERKR CeFAET

P36 VA X DFEEBREBRICBNTHRRIICEET 28613 0 KB L R
HIRLEE, A, BSRE R



P-37 2+ Phanerochaete chrysosporium 33 5 PASO Bl F+DOREA T w 774V T

PR A BORE 2, SEEER D DEER . BB =0 AR = E) R Elatds !
(TURBER, 2 AT Y ARG ISTEG T 0w =7 B)

P-38 #H 1B Phanerochaete chrysosporium \Z 817 5N 0 — XA 3 fRERBE FEBISE CET 5 H5AE
gpAR—5 ., HHEERTF. BREIERE GEREE - BAR)

P-39 #H 1% Phanerochaete chrysosporium B3 k L' xva — XN VB8 4y R BE R DM REfEAT
AR, LHEER T BEIER GRREE - BAR)

P-40 #H-F B Phanerochaete chrysosporium 23 EFE S DWEEIMAK D RER 7 7 IV —14 X u I Vv F—
B D Re AT
fAEHEW L OIEEE ! EHERER T RERA BHELOTF =4 L BEERE (K
B - FEAERL. 2 PERRAIT)

P-41 #H-F B Phanerochaete chrysosporium S EET H BB IMAK 3 EBER 7 7 IV —1 BT S B-I =

v — B DR
BHEEL ' TSR HEHC, REER. LHEER 7 BREIER " (BORRE - BAER 2

P-42 DNA DR RAGHEIRZFI A L 72 RSB AT © &R EE R
PR, e, fHEERF, BEIERE ORKREE - BAFR)

P-43 BEICB T 2F R OBEHBEEEE S X7 OBR
EBE—, TFWEE, EERACK, TR, RYJIISEERE, (IR, BTHEMZ ERE- A iEe,
"HK - AFETR)

P-44 A.oryzae \ZBIT 5 NG EEEHLMAEERTHIZ VRIEDODRA I ) —= T

FLE— ' BB RR A HEEEERL . EABOZ Y (CHEKRBRERAR - ST, TEM)
P-45 3 A. oryzae \Z 11T 5 ER-Golgi I D #i% B3> 5 SNARE O /) 7E AT

HE 7, AR, EREd, ARy, EARBOC ROKRE - BAR - ISAET)
P-46 3 A. oryzae (B} B post-Golgi Ei %2 3 5 SNARE D 5 7E 4T
BFZ, EREL, AR, AEARBOZ ORKEE - BAR - JNAET)
P-47 & A. oryzae \Z BT DA T = v E VEIRIEE S+ AoppgA D EEREFRAT
AL, JUVVADI Praveen Rao, LI —, AEARBEOZ  CRKBERAER - IGAET)
P48 ' uT7 7 —BEBEBEFHEIC X SE A.oryzae Z iV T2 N Y F— AAEEEDHEN
PR, 4878, FLILE—, Praveen Rao Juvvadi, %, AEABOZ CGRKEE - BAFR - JS4AET)
P-49 FTE A. oryzae (BT B 2 ODHWMBER R KR Y R—¥ A, DHEEZ AW RIEMIT & RT-PCR i &
% 5 BLARAT

PR, RO, AR % ORKBE - BAR - JS4ET)
P-50 #8 A.oryzae E FIWTe 8N T 7 7 « XRTVIF U DERE
eGSR, MRS, LM —, A7, EARBOZ KRB - BAFR - JBET)

P-51 3B A. oryzae (B} B Aovps24 (class E vps)i& s+ D Bl L AT
RE&uAL, HREMES, A7, EARBOZ  RKP- BAER-ISAT)

P-52 #8% A.oryzae ® ML BLR Y r % 4 FERERELE - DOFRE L Hee T
B BE(Y !, BEH B12 Praveen Rao Juvvadi', MEEHE 2, JbARBOZ ' (CHEKEE - BAER - INAET,
PHORPBE - #)
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P-53 Penicillium luteo-aurantium DFHEY r 2 4 FERBREBLEFO 7 v —=v 7 L EREMIT
PEBPAR L. RS, R B MRS OEKER - 39
P-54 SRREFBFERY 72 A4 FERBERO I FA B I A7 T—B ALV
B PR IR B MBS OROKEE - 35
P-55 FEBRBR LEZ AT TR r ¥4 FERBEROREE L EREMT
HOEE, HIE B, EHRE GROREEE)
P-56 S&RE A nidulans 7 I 7 —BEETHORRA I w7y 4 Y v 7
PR, BomER, ERHEE, AT (B RBedan R - EEEE)
P-57 BEX T T —¥ - ¥V T —EHERF AoXInR O G il
Bothe], MopFLE, MR, MR (BRBeAEmR - AR
P-58 BHE CCAAT #MAERTEBMHERNERY T 2=y N OMIT : Hl# S h 2 BiE 15 O BREORT
~DF| A
M, mEER, SEFR DT IR (KB - i - EWEERE)
P-59 EH T Aspergillus oryzae ® HSP30 &5+ 7 v & — % — @ Deletion fEAT
BMTEBE, K R fMARE— Ak & () &)
P-60 3 Aspergillus oryzae DIRBFHEE T v T — & — D ELJBE
AHETE, $RiET, RBED, ZEEREA (AR
P-61 HE & BRI BIT 2 BB R B O LLBMAT
AR T, “FAROEE, R, mALT, REE . IrAfe  GERDE - *&RITKR)
P-62 Carbon and nitrogen repression of the expression of citA gene encoding citrate synthase in Aspergillus
nidulans
Pil Jae Maeng* and Yeong Man Yu (Dept. of Microbiology, Chungnam National Univ., Daejeon 305-764,
Korea)
P-63 RNAi (T & % B (Aspergillus oryzae)i& iz %A Vo v 7R D3
WHE &, SRk, Bm €& (ERD
P-64 7 = U FREERIRE Aspergillus niger \IZ3 T AR E VI BEE~—I—L L THWE
alternative oxidase #1851 (aox1) O FEBLMNT
AR S, IREBETE, AREFRE, HIADEKES  (FOR - BT - S k)
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S-1
BERBEA 7 A FOBRREREREEZENERHAWEZT T2 U R EDERE
A % (TR KRR I R R R B e R AR fy T 2R k)

XL HIT

RANT 7 AREROBIRIZHN, HFFEMELE L CHERAT @M E R X 37 -, 5D WILEEA R
EDOMIMMEDENA R & X7 B e REICE L CRBICAET 2 Hifo#EE N EER TS, K
B2, Zilic. o VR A EPET DIIEIRAEWIE EANE L TV D, T SRR E TR
B2 BICHR_R T DD EBEDO X VX7 B e MBI T 282 RS2 L inh ., BHRAIR EOAE
WK FHWB LT & T2, ¥rIZHBE Aspergillus oryzae 135D E OISR 7RBEE R CH DI, BRI,
RE L Vo kR R ORIEIC 1000 L EIChzo TR SN TE /KRR S . AMEIC L > TEEe
HOBEWVEEELE L TRDLNTEBY ., FOEWE R B WERER 2RI L TEN - bk - EIK
h A T OEEF AR L OREMEA P AN EPE S VEFRIIIC A S Jiiil LT D,

B 2 VTR X VXV -, FRCWE VN B EAFET DB, —RICE N R T e —¥—%
A, a7 i —8BRlEmBidoxx VT XV BELEOMAEX L R7EE L TRIAIELZ L
MWE, ETRBLOR MRy 7 Ll b2 e BIRZHERT A7, IEEICK LTy e OEHEL
R T T =PRI ORER EOREEMZ D Z L biThbhbd, 29 LEEEEZNRL AT DI
E. DAL ZH DT T A I R uRICHET D20ER DL, fIREEE 747 —2 3 UG
ERHWDIERD T T A I FEEEIE T, BRCSREORI T 7 A FEEEZTITL T BIic LI LIR
REEDME D

A BARFORER 7 v —= 7 %17 5 7O & LT MultiSite Gateway 7 7 / 1 27— 03B 58 &
Nize ZTHIENT 7 =V OMBZIOGERIAT L L2k 0, 47— a U RISEITO Z L {#%
D DNA Wrh & —2>DX7 Z—ITHAATL Z EZARICT AV AT ATHD, HTxlIZZDOV AT LEH
WCHIEHORBER X —BIOE EXZHOfEA D7 T A RaBd CRHI/ERT L 0T
HR B =D EIT o120 KRR TIHIZ U OICEOMHEZITV., iV TEFREFIH L7 Bz o8
7B DEFEFRBRICE L TR LIV,

A.oryzae (CB T BHHRBBEAR I ¥ —ROBEREZENEZFHLEI Fary N 7T owR#Hk

Multisite Gateway > A7 A TIEXZENLI5-, FR BLR3-= M) —rm—2 (EC) LIt/ m—=
VI ENTZ3 OO DNAWI N EED NI E HAET 1 SOOI Z—IIB TN TE 5, FTald
55EC L LT B E—X—Hb5WI7T0E—F—+Fx VT XL RV EBIETAETHTFTAINR, £
THREBEIO3-EC E LTN-HDLWEC-Kimfl & ¥ V8InT52HT 577 A REME L, B BRI
X, e —%—HE LT3F (amyB, thiA BEL D pgkd), 7rE—F—+Fx VT X "I HHEL
T2FE (amyB 35 L glaA) OELH|EFFD 5-EC %, £7- N-H 5 W T C-Kimfha ¥ 7 H & LT EGFP,
DsRed2, GST., HA-His OD&ELS 2R > d 5T 3-EC 24 FH0 10 FERE L7, Zhicky, =
o EC & HWER T2 AT LRk

B HUNT 3-EC & & 2 ITH A D a
L THEHREEOEH T T A3 B o dios o PR B2
REEEICEDLZZENTEDH LI Prom‘i—f°§!ggr [l & reaction Fusion tag
molo, o, Thb EIFHNITER 7% - Gene atR2 N
DL oI BC & S pr (amyB, thiA,.. etc.) \ \ (::;’P, :)srzeazk?5
L BERFREATT 2 keRS T\ ) comeree ) A
CETE B L DI L, -4 v Y
ME LI ANY 2 — 2 AT A N T
DEIMEEHB T D7D, I hav ?”;;;\i'fm B e ’:,.
F U 7 ﬂ*ﬁ/ﬂ:ﬂq 2 70? A i ]\ 7&1"’5;@ H A LR reaction // <~'f
L72,5-EC & L CTamyB & % M thiA {ame De::;it:,on [ Expression
wAme plasmid

yaEe—4— HREC ELTI b=

R

 RUTREILY 7 E e

citrate synthase FH[FEIEL A1 D N Kbl

M5, £723-BC & LTEGFP &V Muyltisite Gateway £FIF L - BEKEA TS X I FERY R T L4

X DsRed2 Z 38R L7z, SO T72FIL Center B LU 3“ECICOWTII ZOW DML DEDT T A I RH{E- L7

A7 7 A REBEICEAL, #EHEMECBELIEZEZA, S Farv RITEEZLNDLIEROTF =
12

I ~ marker



— T WRAEEN, RREFETDHIHMET TOLRD BN, 25XV T h Mitotracker (ETH - 72 2
EMD L BT AT AEHEGE Y ERET D Z R S LT,

FHIATL2FA L EABEAEBEEY VX BOARE

e CHUR KA B K PEEBRFT & OFEMFIELE LT, IRV AT AEHNC RN T 7 7HkD L7 F
THHNNT VLI F v (FrPl) OAEEREIT>7-, 5-EC & L CamyB 7 nE®—Z —BLUVF v U T %,
3-EC & L CRITER L OSBRI W D HA-Hisg % 7 23R L, FrPLIZHF R EC & LCHBI L=, T DR,
amyB & FrPl & OHEFEEIIZI Kex2 k7 07 7 —BIC X 238 E S 2 A LTz, o7 T AI KT
TR R U7 B o538 BiE 2 B HA SR 2 A WTHST L7 & 2 A, BHAY L 9% FrPl::HA-His, Bl & %
NI BEDOYRGFEEZFFONY FUSMIL, ¥ VT H U RIELEE LS ETORELESZS I ONDL AN
YREROONT, F T Kex2 BBl OBERICT Y o Z23EREEA LTI AI RERBRIZLT
R L, a7 —PIC L UM RN LR T30 EI 0 ami Lz, ZOMRE. moTEDONSY FR
HRL, [ ZEREICYE SN FOARRO LN, ZHE NI T LEHWNCTERL, 73 /8,
BB DFEMT 24T o T2 kG SR, FrPl @ N REGREAI 2 S, BHIVE T 2@A &% X7 BN S
722 LR ST,

K8 LM 2 FrPl 2 W MR EEM RS L OV 7 FUEM LA & 2 A WiEHE bERO BN
7o BUE, SHICKEDY T NLORBEZRATND,

UUED L ST, AR THEINTZS AT L2 WD Z & THEAORBN Y % — %D TR IE
MELZENTEDLE I oTz, EE UMMERECTEHINEHWTESZLS D7 T A FBMERIINT
BO. FROPFERRENTNDE, KV AT AOEMITHEST 27T 2 ROEERZTNIESVIE
ERTHDLZ LD, A% TRINLIBEDOELT 77 ) —L LTOREFAHIZCEBWNTHHHAD
V=B EEZTWD,

ATV AR > & — SR et 3 (2 X B & LT oK MRE o i BRI B3 2 By
W) O—B L L TIThbhT,

A novel vector system for rapid preparation of Aspergillus oryzae expression plasmids: its application for
production of Fugu proteins

Manabu Arioka (Department of Biotechnology, The University of Tokyo)
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S-2
BEICELDE NV Y F—LAERCRIET v 7 — P EBEFHREORE
S — (KRB EAR - AT

B A. oryzae 1357 N B EGWREE A L, FERZEMEDRBEOONTWD Z Ehn, BEY N7 B A
DEEELTHEEEIN TS, ZNETOD A oryzae # HWTZAEORATIE, BAOLEGRIE T eE—4—0D
B, a2 ROk ECHRENRBE LN TND, —H T, RREHKRO S D L X TEREEAM B RO Z
NRIBEDEEEDMERNT 20D LT, ZOSMRICEET B0 57 0T 7 —BBEFBIEOREIX
FEAERN, BELIL, BEYRIEOETLVELTCE N Y F—LDEFEE A oryzae & AV TITO,
S5O T T 7 —BEm T OEIC XL 2R EHmE LT,

1, A.oryzae Z iz NU YV F—LDEFE?D

E N Y F—LERETHTODT T A
I RiX, MultiSite Gateway™ > A7 L2 LD a-7 25—+ (AmyB) 2xbEMYIF—L
R 72, iﬁ%’v U7 —IZiX, A.oryzae ¥
KL REIZDWT HHX LRI BETHD a-T 3
7= (AmyB) ZH\VVz, amyB 7R E—4 KR*::::::::fKR‘<:::::::>
—HB LTV ORF O Figlick b U Y F—L#x
TEF T A2 A E—EIE LEBABET  ®1. e N Y F—REEORDOME S L E, AR
AERLL . ZNENOEAEEALITIE Kex2 U] 2cffiA L72ESI (KR) i3Kex2E 7 0 7 7 — B Ik v Gl S h b 0
Wile s 2 A L= (1), mEciE, Feaeo T WL E B U Y F—AREIPICHRH S LS,
TN—T7 CEHEM LT 4 EEEERME NSARI
¥i(niaD sC AargB adeAY &M Lz, ZORERWD L, BFEX LRI EE BT UM, prA~—7h
—bLbEDOTRRKARAT v 7T OB TEIENRFETH D, B MUY F—LFBLT T XA I K&, Aspergillus
nidulans sC ~—7—|Z X Y NSARI #RICHE iR U 7=, B L 72RO 8538 HiSlokt L Co = A % U figir 247 -
TRER, THINSTEOE M) Y F— AR S, E#EAEESRMZMRG LIRS, SXDPY ikt
Hi(pH 8.0) T K 15.6 mg/L DAFEENE Bz,

2, 5EOFSuT T —REBFHRECLIE ) VY F—LEEORE
WIZ, BFEX R EOEIZEAETAREEDSH D a7 7 —BBE I OWT, RIS ERE/E
WU D, BHEINRET 2T T —1E (pepAd). BENEMN 7077 —¥ (pepE). EENT LD Y TaT T —

s—4y HERTF ¥—h— 5—4v MRET v—h—
> >  — T e —
<« < « <« < «
e v v PGy v v
PEE = — = —
5Bl b 48 18 T—h- YRT RS <[j,
O O ———
LRR IS v Fusion @

|£> SPRERER Y—Hh— SRITHESE
B FHIEANA

2. MultiSite Gateway™I ' ZXF A (Z£) B X Ufusion PCREE (F) Wk 2B FREERANF O /ER
14




€ (alpA)). NV RXTFIONRTFH—F (ppA). INRA 47T 7 —8 (palB) O 5FEOBIET %5k
Y, MultiSite Gateway™ +* 27 A% 72 1% fusion PCR %% VN TRkl DNA Wi i 2ERIL 7= (K2) , ZHuH ol
A% adeA~—H—IZXko>Te N YV F—LAEEKRIOEEEZHR L, AROBEREZIG L., 777 —8
WG FIERROE UV F— LA Z 5 XDPY AR (pH 8.0) I3 W Tk L=, Z OfEH. 1ppA. palB.
pepE. alpA. pepA DIBIELRFEDONFNRBO B, 7202 TH ppA BB FIEEMROE N Y F— L ApER
X212 mg/L IZE LT,

3) 7usrT7—PEEBT2EBEICLD N Y F—LEEEOHEM

IHlz, Tar T —BERTE2EMETLIZLICKY, B N Y F—AAEREOHEMERATZ Y, palB
B LD pepE F815 TR LT, argB & IR~—F—L L THW ppA BB TEEELZ, I HDK
ZHAWTE NV F—LEREEIToT2E A, tppA, pepE BI5T 2 EIFEME N K b EWAEER (254 mg/lL)
LT,

IHNDDORERIZEY | A oryzae VWb
T 2 BIEAIT 9 2 & THI 1.6 (5D PERH
IMTpHh Lz (K3), AWML, A. oryzae &Z
BOTRHE AR T 0T 7 — Vil TiEic kA tepA 1 21.2

DEEAEYHK Y N @éﬁiﬁxiﬂb
ERIDTOPITh S, i, By oo ue Ateh, 95 4
B, 2 WA TS L) 2T, zh et ApepE '
RE2AT vy TOBBBTEIENRETH D, S 0 5 10 15 20 25 30
SIT, AN ¥~ 7 B4 S T D ErYYF—LEEE (ng/L)
WVER T2 2 LT A oryzae WET DA LY K3.7us77—PEEFHEICE D4 oryzaeZ iz
BEAETEREDO R T 3 VN U7 < F5fE ERYYF - REERORM
INDHZENASBEFEEIND,

AR AN o F — B TEHEE R T2 X7 BH T8 L CoXRIRE O m BRI B3 2 ARnuir st )
D—E L LT TN,

) &6, FARKRKRES FAEW T 77 L ZEEE p.39
2) Jin et al., FEMS Microbiol. Lett., 239, 79-85 (2004)

3) ARG, AW T aEE, 83,277-279 (2005)

4) &5, HARBEZFES 2005 FERSEFE, p. 240

Effects of protease gene disruption on human lysozyme production by Aspergillus oryzae

Jun-ichi Maruyama

(Dept. of Biotechnology, Univ. of Tokyo)
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S-3

BEMEEED Y €57 v 7 fRMNICAPEI €72 V8 2 B2 158 LA T 5 720D
B

YA Z  CROURER B AR ar B2 ZE R

BB D S AW £ IR REED AR AT ) AT7aY 27 P OEFTIR, ABEOATEEZ L YDRLT 3
7-ODF - AR 2 R T — TR BB OB Y VRV EOEEZHO DI L TE, 22 TZN
YR EERML 2 OWEBEZBIT T 2 FEE2MEIT2 81, 7/ 27 =Y OEEMAICE W THER
RO ETH D, AEIZZD K I BRWD T THENS v 7 EoffifERFHENE L LT, SRE DM
BEZ NFGIICZE T 2 2 LIS X DEEND Y v o8 7 B 2 5538 RIS~ S RIS 2 FEORFEZH E L
7HDTH B,

TR Aspergillus oryzae 131K & D HARIZE W TE, B, WESOME, &G IcHINTETE D,
FEVAICh > CABOETRICEBZIC Db TELI LS ZOREEBROONTEY, ZOLET )
L DNA RIS REINTE Y, B2 KRR B 27— —FLHHATELI L6, V0 H
AEDOLE L TOMAMICIEFEICHE L T 5 MEOMBEEED EERERL T IEN-TX2 T L7 a3y 2 U D3p-1,4
BATORD RN —THEFXFETNa—AD B-13 FATOLRD ok B-13- VAo k?,
Z 2 TING ORIBEFREIE T OFB 2 NN HIH T 2 2 L i Xk h HIE & > 3 7 B OfifEst~ DU~
DINF 2R L 72,

BR X 5 —XEE oL ZDORTEE

Aspergillus J&D RIRE IZ B\ TUE T TIC Aspergillus nidulans, Aspergillus fumigatus D47 7 LI AEE
NTW5H, N6 DEGIERD S . Aspergillus JEARIRE I TEEDO X F - —¥EBLEFDEFEET LI LN
HEEINTED, A oryzae ICHRBREORD X FF — BB TOHFEPHESI N, ZITENSDHD15
A. oryzae DAIfEEEF DX F V2 HHE R AR TE L X FF—X¥ 2 a—F T2 EETFZERT 720, x4 D
WFE I & > THRRBRNT %2 17> TV» % A. nidulans ® 18 FED ¥ FF — LB T O H & | fllkE X 7 > D47
WHL7cXFF—X2a—F§2LEA5N5 chiA, chiBIZHH L%, A nidulans |23\ > T chiB DFEBLIZE;
ERINCGHFEEIN, ZOHOERHICB W TEHERGHZ R T2 LARINTE D (LK S | BAFEER ). chiA
FHFEBRIE DL 2 EICL D H DR T THADIERICHIRDH 5 2 EDRBRI N T, chiA, chiB D
A.oryzae DF—y 0 7 (2 2Tl A. nidulans DEILT & DXBID 72 DI AochiA, AochiB EWEE) IZXTL, A
oryzae D7 7 LMERZFH L TZNZEEBTFZHEEL ., ZORBUIOOTHRET L 72, ZOfEHE, Znoi#E
B DFBLUX, A. nidulans D chiA, chiB DFEHEAE 1ZARY —v 2 RICLTE D, @EDEETIE A oryzae
Tl AochiA DFEBLRD% | AochiB DFEBLUIIF EA E RS Nl o7z, AochiA, AochiB % Z 1LZ 1L A. oryzae
D amyB 70 E—F —D TN D R \IETET A. oryzae D thiA locus IZE A L, amyB 7'0 € — % — D& FBIS
fFCh BEMDORFERZ vV P —2IC L7 7L — b ETRHELGADOWBIC DL TR LD, Zhoo
BEFZEMCEAEHIE LT TEREADIBREICEZIZ R S ik d o 7,

TN A F—XEE T OHE L Z DEFEBIORR

RIZP-13-7 VA F—LBETZHHL CZORFEHDOMREZR L 72, A oryzae D7/ L EIZiZ* 5+
— YOG L p-13-7 VAT —¥ EHAMEZE T 2 BETFREEERET 2 2 L3EEIN O HOHE
BRI L 7ZBRETH D L EZ SN IRBIRZROCZZIRILTD A. oryzae D ESTEHRE D 3D /v 4
F—X¥Za—FT2EETFZAEL, ZORRZHEELZ, Iho DEET%Z gluA, gluB, gluC Lifi L,
ZNZFamyB 70T —4% —TF, sClocus THEFHTE 2MEEHL 72, Z DFEHE, gluA, gluB # EFRHTE
LHRTIERGHIORENZ <)LV b — R L7 7L —F BT, EFICEHECTIEH 2 0HARDRHEIPBE I N
7zo —H. A oryzae DEMRIZN L, MBS EHAI 2 2 & CTHITEEEDIBMRICAIRDYEH 5 Z L R I T
V>3 Bacillus circulans D537 WNE p-13-7 VA F—X% 23— F T 3 bglH BIET " I2O0WTH Z DAL v 3
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78 % a— F$385% amyB BIE T DMWY 7 F V% a— R 28571 in frame T\ 7 amyB-bglH ¥
A 78T %2 amyB 7R E—F — T CRAHTEIMRZMFM LI AamyB 70 E—Y —DFREWHZFHETE
55T TIERIE D IEFITERSEE T H 2 DR R DB DB I L7,

X¥FF—XBIELEINAF—EHIE T2 & HITHTEBITE 2RO R

*FF—XEES, IAAF—EEES. ZNZTNHEMTEREOBERICH LTRSS W EDHS
Pk oTcled, RICXHFF—X¥EET L7V A T —XEBEFZFRIC anyB 70E€E—% — P TEFAHHTE
2HE2HOXFF—XHEETFLEAHEDO IV A F—LBEETDORETOMAADLETEHL 72, ZDREE.
AochiB L XFE VA F—CHEEBETFEZEALERBHICLEKTIE, IV F—CHEETOAZ ARSI Y
BEHB L TEPR NG 7-DIZH L, AochiA & gluA, AochiA & gluB, AochiA & amyB-bglH 85T %
FRFICEA L 2R CTIRVRFEREZ <L =2 & L2 7L — b ETHEBEICERDIREDR S 117, & 512 AochiA
& gluB % amyB 70— —ICO R WERIZOWT, INGEETDOREBZIZ 2RSS T2~3H
RG22 B2 358 T 2 IR ESMF Iy 7 b L CRRNICHIAER Z2HE L 72 &£ 2 5 AochiA & gluB
DFA % FHE L 7RIS FIRR DS ChF 8 L 72 AR IS U CHRAEED 3-4 HIREA LW L ick
o7, IO INGHEREKZHEMBICHELLLEZA, NAYNRELZZ L) BRI R, Ths
DI EDD, AochiA & gluB DFEIFFEFBUC K D 7L —F ETH, MAKEICE W TOHEADARRIHEETE
52 LSRN0, 2 I THE, MIIRE S v X7 HOEF I OWTHRE 2fr>Tw 5,

DEDWERNS, $2HOFFF—XE TN TV EMAFICEEEIEDZ EI2ED A oryzae DEH
ZHEWEIE DI EDHRBTH S Z EDPHS DI 572, Aspergillus JBRIRE DB ARICIZFREEDTAET 2 D5,
FREED TN DD % 7 OMIILE XD D3> T 5, LA L ESRMIIEEE IS [ JH K CHEE 2342 U HIIE o
8 R BN NRH T % & 9 BRDUS % > 72854, Woronin body & FHEIL 5 A VA% 7 DIEEED I %2
FESZ LT, BEOEEDREEZBZ TAVBS R wLHIZ LT3, A oryae IZE W TIZIELE Woronin
body ZWEL T 2 ¥ v 8 7B % a— F T 585 T Aohex] D3HiHE X L Z DFSBEMRIT S fThb i T\w 3 ¥, Jeicid R
X FF—YEET. IVHF —EEET 2 ARHICSHEFEBL T E 2128 T Aohex] Z T UL, ME D
& NG MIANK D BRI I 2 2B TE S I L s, SRIE. GBI N4
DRFBEFREZFFD A oryzae D YZ B E LTI o 2 HlAGDLEHKEZFH L Z0R 2B LT E
72\,

KRR v ¥ — IR HEEY Ty v 7B T L L CORINE O S EFH 12 B$ 2 HB e,
D—BLLTithbih,

1) Horikoshi, K. and Iida S. Nature 183: 186-187 (1959)

2) Yamamoto, M., Ezure, T., Watanabe, T., Tanaka, H. and Aono, R. FEBS Lett. 433: 41-43 (1998)

3) Maruyama, J., Juvvadi, P. R., Ishi, K. and Kitamoto, K. Biochem. Biophys. Res. Commun. 331: 1081-1088 (2005)
4) Jin, F. J., Maruyama, J., Juvvadi, P. R., Arioka, M. and Kitamoto, K. FEMS Microbiol. Lett. 239: 79-85 (2004)

Strategy to promote the leakage of intracellular proteins into culture supernatants by altering the cell wall

structure of Aspergillus oryzae

Hiroyuki Horiuchi  (Department of Biotechnology, The University of Tokyo)
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S-4
BE OBRABERE CEAER L AROBEREFRIAL ERT 5720 O
WA (EERSHTIEA)

#E (Aspergillus oryzae) 3% OXKER7e 8 OEAEERITIIT D@\ /87 HARE - 43ilh
RN D, BEEEZE, BRAER DT TEHEINGIESFIHINTWD, ZORHEITL,
R DS EAREERR & W O BREICISE L, WG T2 5 VR BERRESR I E OB 58
ZHIEI L TWDLTeD EBEZ LN, EOHFAVTFIE RIT, WELEFHMICITMI S
TR,

EAER TR R A 7 B AR BN X glaB EAsF DWFIEITIEE U | 24V E TIZ melB. pepA.
AOS BInTHE7e EIEF IC O BEAE B F RER T ET 5 2 LRGN E o TE
oo TOZEND, BEOEREEE L TOKL B, BEARREERRP 728 3B
K LTV D ETPRRINS, WIZ, BEREEE COBMG IR ZIRAEEET CHEIT S
ZENTEITEERE R ETCOREZRREZE THLHIEIEOND Z ERHFFEIN S,
OF#EEEEHOBETFRE L HIH T 2 EEH|HEK ¥ ATFB

BAET R I W TRIAE R & RIS OBRFRBLZ BB I L7011, BIIREEE % B
T5 L8 72— LEEERIEIN ORI O 7T MeEREWETH I & THRIAE LS 2
b5, BREHIERK 2L T 5 2 & Clls FREA EHEICE LS ® 65 mTREMEN &
WS, BRGHIAER - 2 A SR B L 72 720 Tk, B AucHlE & 5 B s s EE R T S
ZLFABWE ST D, L IAN, RETFIEEOTAS—LF 2L —F—ThbD brlA &
G ERB ST 57200 TR iEs .

FOEFENEME L, DAEFIERK & 5
VS M R A TR T S¥ D 2 ST
LRTE B, 20 briA DR LT, FIREE ]
LB RN 7 OBE B H DNERE L
UL THIBI STV D Z EBRZET 5
NnNHZ EnD, FaIXBEEREEERIZ
BAR PR E) 3 5 i 5 8 K+
ZROT, ThExEBHIEL L
Lk Lf:o iﬁ‘% EST '7“’—&“\"“2 {rﬁﬁgi%%
IZB W TCEREE LM CHBUEE O (Cz-Dox, 24h |
EWHEREHIERN 82U A BT
v 7L, WIZEND OB FHBIN

Ratio

0.1

2 27 30 36 2 48

H— 2 T, FOREER, EIEE: £ 3 1 (h)
BRI CTRENLH T L bZIP ¥ A

TEGHEAAN B2 RV L Figl ATFB (ZHIfH & 415 @5 7-BE 0 53 % [H {55 3%
Zivx afB AT CRE TR EL TOREL K — 2, ATFB IFEEEZIICE WV TRFA L T

BEZERL L 7= R AT LB FHEZHIEL T 5D,

~A /BT LAEMALTIO

alfB EFEBIR A ARHT L TR, BRI FE A R T 0 4 T — VIR T catd & 50 30
B AfORRZ FRIEAZ LTk Lz, ZHOREAN EH UEEFEEO ST FEIR
A T OREBL NS — L R R, BREIICE O T IR D BE T ORI R L T
Fi< 2o Tz, DED ., ZRLIZEREERROER L ST FTHY . HxEZO
B (A B TR A KGR T BT 5 Z LICRI Lk,
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O 7uT7 VAL LEEERTOBEBFRIRNY — O
KEH, FHEE, 59 E R ITERRIC

BEREKEEOFETHD 2 Lpb, R s i S

CRLOREBRICEY pitE RS O TEEREE T

DRFEELZ~A 70T L AT THIE B — 2 DR Z |

Uiz, ZOfEE, KR OS5 535 T |

1T, BRI S B~ DOBATIER TF A

GFHB S — L OB ARG Y IR 418 ki

WA TE A F I v 7 RBERE - - A e e a8

TWAZ EDRRB I N, ST EEFHEIC P 55

BW T, Z 028 fh S 3 & SR I R

IZHEMT D2 EmD ., OB RO

BB TR DL TR E D = —

BREE(LEEL TS EEZ NS, =

AEOF A ORI L0 A%

WETRBEO T afB 2B S ks

24 48 72 24 30 38 48

5L TRIKEERIZCBWTCHIHTE S
Z VRN T MMDFEE N — F IR
TEREE B RGBS SR OB LV IRIKEE CHET 2 Z ENAREL 720 |
Bk 2 7 [EREE R R BB 2 IR CHRELTE DITE W,

OF 133
AAFTCNT AN o & — e 3 (X LRI E T E L CoRRE O m EF) Iz
I 5 BEINTIE] O—B & LT TOI,

How to express the solid-state specific genes of Aspergillus oryzae in liquid culture
Kazutoshi Sakamoto

National Research Institute of Brewing
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S-5
T A —Abrn0 RT17-8BE (Aspergillus oryzae) D F N7 E A EKKE
& TR - Bk OMSAATEBOE AN  TEER S WFSEHT)

[izroiz]

BB X, THESCHEE, BRSO 22 CEAE OGBS EEICRS T H) L LTHER NS, B
DERRKOFHMIT, TOERNI L X BEFEETH Y, 20X U7X, Fric TEIREE) Wb
% HEY | BiTolc & 2L BITAEEIND,

BRAEYD 5 NI EAEFEIZOWTIE, B S OME AV T, BEHE D mRNA DA T T A v
7 LRSS, VR Y — 5 TOFEREE/NNAETO 7 +— VT ¢ v 7 LFESUERG, /)i o il
RV =T 4 T MRS~ OGZUWIED ET, T LIV TREMICRFT S TWVWD, B T HIZIEFERD
AHZALZKVZ ORI EEFER L Fa— LI TWHHDEEZx b, EBIZEZ OFERT — 2N
FREBMSTAELTWD, UL, EEEEE FEECROEE, [BEREE] TOX 7 BAFEREIC
DONWTIE, HFOIHFZES N TV D EIZE VRV, £ T, Fx OWFE T V—7 Tld, BEIREEEIZER L.
BHEREREEA D =X LORKBEER LT D2 L 2 BRICHFEEIT-> TE 1=,

[(FaE A % o 37 LD Proteome fiR4T]

ZIE TOME 2 OFEFRFHIRTED S B R CIIREE BRI AR EHBEOBE O LEEN EAH T2
HBFALNERoTETWND, Lol BEREEE &S & OBRAEEDERICONWT, B2
MHDOWFEIT R, BMAENRERET O EDH LoT-, I T, BENEMETIEY VRIEIZOWD
T, 707 I 7 ZAFEICL VT 2TV, REBREAE L BT lx OREH 5% 7B OARE
AT = ALZOWTIT T 52 & & LT,

2 ZOFF—AlICKVYREENAZEGENSY /O BDHE

B 1 EFIER L RFIBETOS NI BEESDLE
—_Elﬁsiﬁﬁ RS
Total protein produciton of SSC and SMC Group 1 GlaB, DppV et.al.
T— @I )% @9 )+
TE;O Group 2 , XynG2, AgdA, CelB, lactase, rAspf9 et.al.
&0 ~ o o ‘o i
@ 1% CHITDM
@0
%o Group 3 Oryzin, 462(yn F3, catalase et.al.
R MEICH D) 4
10 i_’_i jl % ¥V j Bﬁ;.‘ o
0 ssc ' SMC Group 4 TAAj Bgl et.al. -
SHID)ACy

MR 72 7" 0 7 A — LT ORGSR, IRIRES BRI LT, EfRRE R CITBE O ¥ N7 BAPERIT S

LRI ERL (K1), BESNDZ R BOBBEL RS> TND I ERH LN ERoT, Fio, A4JE
SNTH R EIE, TEEREETEIVZSAEESND O] (FV—7"1 :GlaB, DppV 72 &), kiK%
TEVELAEEENDIHD (FL—72 :Glah, XynG2 72 E) |, TWEESLETEESNDSI LD (F—7
3 1 XylGl 72 &) ). TEAEEER TP I AE S, RIEREE TR cZRET 200 (Fr—7
4 :Bgll, TAA 72 &) I aEni (K2), E7NV—T2RE\ETHX L ANIE (v—H—HF R0 H)
OESBFENTRER S EARRE CIIEBSHECN A2, BEZOFRIELEE TH D ENRB I,
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[GFP Fil &~ — 1 — & L /37 BT L DB REfihr]

KT N—T D~ —T1—H R BEOBEBICOT, SIOICHEMARMIT 2 ED 5790, lIkEETH, B
BeAk L RO @A BLNAIREZ amyB 7 0B — X —EfEH L CHE~— I — % X7 B OB DUV TRENT
AT oTlce ZTORER, ZNV—T1 DX /87 BIT, RIKEET TEEBIETH, BicEE s T 5
E4 O, Mld” 727 v ay (MlREELZET) (RSN bONFELT (K3), 72, GlaB: :EGFP
=2 DppV: :EGFP @ X 5 IZHIENIZ /Sy FIRITIITET 2 H D=0, Bgll::EGFP <° TAA: :EGFP @ X 9 | ZHl fuBE )

QBRI RET 2 b Die & ~—A— 5 8 2 RAEETOY—N—4 VIO BOREMLRIF
TEOEWIZELY RENAY — BRI 5 T
kD ,LVL‘ kD . 1 2 kD 1 2 kD 12 kD 1 2
W, SO D, EEBEEICBNT " - y -
L ROPAERED ETOR MK v 7 | i g wie |- <
GIET 52 ENRIR ST, £7- BB TIL. | R R . o
HERRE DS & o /X 7 AR FED | CREREIZ 22 5 ol © ) 5
a7 87
S BEARES NS, B, HRSRETE A | T L " 4
S 25 - 25 - - s
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OWEAEETH D Z LARS NIz, o, EEERE THRENICEGHE SN TV X X7 HThH, i’
IR CHBHEREBLSETGE0T L WAERE SR oo FN D EREEE Tl & 2O R iy le 2 o
T BEEPERRED B D T L SRR ST,

INETOT 0T F— LT OR RN BEREE CIIAEES 7 H e LTHilND % 7 L -
PNDLONEERAR Yy P LTSN D722 E, RIKERTO X RV HAES, BEREFMOEEH
TIEHERE SN T RWHR AL TN D, Hxld, ZRHDHZBIZHONT, v 70T LA b ED
7o FAEMFRRBATIC L VT 5 2 L2 BRI, BUEMFEAZED T\ D, £7o, 5O m /A2 BRI,
AR 8 DT Z R BAFETIEOR B AR LTINS,

Sk ARBFRIE, A v — LR SeHE Y T2 L R B T & L CORRE O & BRI B4 % A
ERIMEGE) O—BRE L TIThhLE LT,

The proteome analysis is the trigger to unveil the protein production mechanism

of Aspergillus oryzae

Kazuhiro Iwashita, Ken Oda (National Research Institute of Brewing)
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a FURBRICEIBEORESY VN7 HAEHROM L
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BE 21X LD &3 D Aspergillus J& 7 B1E, 7 < 2 DEEEPESECRERAIEEICZH SN T
B, BWEEMEEZ R EENWREE AT HARENEE S, FRHRRREY NV E
DOWAREROALRREEL LTHEHEEN TS, TTICT ALY « JR—BRFEL
72 E ORI Z AR THEMITEEI N, S OICEHEEOREY R BT HOWTAEME
DO ERAAELNTND, ZHETIE, WAORBHEAYeEt—¥—%fHL £at—&
ATHZEIZE ST, BHOBBTOBEELZH®RT L L CAERZRZM ESE XD &7
HENNHRLTH 1=, IELBEOBRIZIB T DG EY OLENLCTR OB R 7r &
IZOWTIIZE A RSN TE WA oTe, — ., — KAz % o R B R F
IZBWT, REBLEBTOMEHAz Fo2EE0 2 REHAMEE (codon usage) (2T 5
ZEIIEERE AR L L, AEESGEICAITHL Z ENMBLN TS, LirL, B E
28T 5 a KOt FAICEET 205813070 < FRCH VRV EEREDOREE L LTHI
HEINTWD Aspergillus J&IZIRWTIE, BARER T & OFRBEO LRI & OFE g
AT T2V, £ 2T, HEOIT A oryzae EFE L LT BAE X X7 ERBUTEKT
5 a RO I OWTHRRD 2D, F=T VVF X LRI E T D Der 7 DR
HWIZ L DREREET IV E L TRER D NS WA % LR E L 7=,

a NUkEibBERFOT A T, a FUOERABAEICET 27— 42X —X
(http://www.kazusa.or.jp/codon/) & ZZ |2 L TIT > 72, 1L U HIZ Der {7 BHH O 7 F LS
KVE#ESWEIEDL AL A NT T MZOWTHWEE KT LT, 1| a2t —0D&EE 17N
[F] UYL BN SR E 2 BT DB OV IR IRES TR 55 1% , 548 175 % SDS-PAGE
LT, Uz RZ I K > TAEERZHNTE 2 A, AR a R %2 6 DFR(ND) T
ILFE ST T TN ERBTE RPN o7T20IZx LT, 2 R a2 L72#OD) Tl Der
f7 123D 3 RBBHBICHRE Sz, S5I2, BEICB W TR WA I R
DHALZERHMOENTNWAIZ L aTIT—EBLoE X o R7EL LTHRESELa X
NZ 27 MZOWTHMRE LIzRER, 2 Rzl L7fa 3 O (GKOD)IZ 3T Der 7
(ZAHE T 230 RBIERICHR S E Sz, 3 R & &l LTV 722 WOER(GKND) Ttk
LD Derf 7 DWEIID I oTzy DL EDT = 2 X fRITOFEREN D, Der 7 D%y
WEIZa Rt LD 2~5 B SNTZ ENgholz, 2D X HIT, =2 KD
WALIZ, Der f7 ZHBERBHSEIHEZ T TR, BAX LV X7ELE L TRAIEILHA
IZH, DWEOWEICH L THERDREZRT ZEBHLNE T,

RIZ Z B DOIBEEHARIZ DUV T Der f7T mRNA D B 21T -7- & 2 A, 2 il
WX VERBEEMENEINL TWASZ Ehhotz, a2 RUZikiE{bd 5 2 & CIREEMEIC
KRERERNELD Z LT TN CTH- 20, a Nk G EMBORINE 5] &k
ZT VOB HREINTEBY, 2 RUNRFROBEA THHIZHL00b 6T, o8
1B F~ORIELDNIREEY OBNEZ S| S ZTIARATH D, 2 THa I XEERHEA
DaAYARNTY FERAWT, BAR L RlEbRIC T 5, BEGEERFO Der f7 mRNA O
PR 2 i U7, EOREE, FHEIHNOFEREEICENE T TE Y, mRNA O GHE
FEIZZEZNSH D AREME DS RIR STz, — 7. mRNA D fEIZITEER & % U7 N TFET S
ZERMBENTEY, FFICKIEa Ko7 mRNA 0F vt A8 % 35 mRNA (3.,
FE 72 mRNA & LT, BIRE R LI=REO —>TofREInd ZERmonTngd, =2
T, Derf7ICHEND VT 2 N XHFFRIROK T Z D L5 2ifkiKIC X5 mRNA Oy
EEGIEEI L TCWDAREEARGET 2720, ¥ VT a7 I 7 —BIdfRans
23, Der f7 OFERMTONRWNE H 12, BARBE ¥ o /37 E D GKND O IZ#&kiE=a K
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VEBALIZA AT 2 MNGKND®) &R L, Der 7 555y OBIFRMN & 7= 5T RHKE~DE
BT, FOFEE. GKND £ & ik L T GKND*#K Tl Der {7 A & s DG HEY
EORERBEMNEE S, BA Der £7 OFFRIBERENEEEEY RO TIZES L TW\D
ATREMEAVRIR S iz, LasL., BNE T = B & koo GKOD ¥k Der f7 mRNA L1
DEFIFETHDZ ED, o FUEmE{biz X 5D mRNA 2O BINXATER Oz 5 12 FIE

R E LB AUTEEEIRORTH L LB BT,

a N RE(LITE O REREFRAZTHLIEF A THY | ERICAERELEDOT
HOEIED—> L LTSN ->oH 5, LnL, o ROl CliEa 028N
MBI D BRI RERZ VR IEBEEESTE LI ELEGEOTFRIEaA MNEEZD L.
WHAMERH 2 FEE L TR LI WZ EIEEH 2R, BEMITERFOEE R E N &
RDVHIENEE LW, 2 RUREEIROEEDOMAZED L Z L2k BAERa R
CObEE LT RO LR USSR TREY RV EE2 R TEX B ELERT 57200 FH#
NN BELENDHD LTSNS,
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Aspergillus BAXWREDZ VNI B RBEEI AT A . BEE - SEIRROBEZ
=H A CRERRATL)

A (Aspergillus J&) 1%, DREIZBWTTHELZBZHEWVER IChT o TEESCEESE & o RS 126 H
ENTRY, BEEEREZOEEYORZEENREDD TEWI L, SOICHKMIZBEORHREY LV Ex
DWAEFETDREANEZA L TWDH I EnD B VRV EAEFEOFLEREELE LTSN TWD, For i,
Aspergillus JEIZBWTHBIOX XV BRI EEIT DDA ¥ —DE T T, K
HHTIE, EPTEHEEELZEDLTHDDY A « =L A2 M(Region INZFH L7ZERH 7 0E—% —DB%RIC
DT, WIZ, BIETORUEZERGH LV TEO DA E LT, 5-FEFEREGS UTR) O WA IZ L 5 @b
FIER R OBARIZ W TR L2,

1. Y& «x L X | Region Il ZF|f U7z iG 51 ML

DR BRI R RO T u = — AT HICH 0. T T YR T OB A 2 BT 5
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7T —BREETFORBL, vV =R T U U B K LR A EICHIE T 2855 KT AmyRp & =
v B ARLSI(CGG-N8-CGG 72 &) DG, 1?2 k%  OEMAEMAFAET 2 INBTEAE K 7 Ch 5 HAP
BERE CCAAT FHDOFEA P I K VERGE L~ LT L CiEM bS5, BE O o - 73 v ¥ —EB#EiR
FOTBRE=HF—|ZE, ZTDO2ODY A« L A kA Region 1T & FFIEN 2 FEIRICH#RE L CHEET D, €2
T, BEA. oryzae)fd EICBWTHEEX 72 7' 1 £ — 4 —(Z Region III @ 12 [AlfiE LESIZEA L& 2 A, A.
oryzae D T Na 7 I 7 —BE BT 7 0 E— ¥ —TH 4 [f5(P-glaA142), A. niger HK D No8 7' &— ¥ —T
) 6 fF5(P-No8142)D 7' m & — & —{EVEDMMMA B S iz, ¥ S HICHRIE, BE O RBIE T O THEE
WCEBH LWL ) T —FBET 7 rE—F —~O Region Il EAZRKAZEZA0HFULEOTBE—X
—IEME(P-enoA142) DN % 7~ L=, VLA XV | Region Il DEAZ T 0 E— X —DEREIEELREZ KT 5
72O DIEFITRNGETETHDL EEZDBNDS, F£72. Region Il MEAIZ L LT nE—X—iEHOWBIL,
A. niger X° A, usamii 5 E & LG LHER INTEY | Aspergillus JBE FICBWTIASHKEET 22 L83
HEnd,

2. 5UTR OHRE I X 2 BROE R

ST, BROZ X7 BE LDV E WL~V TR IE L2010, ETHR_EEREOIEMELICZ T, g
BHOMBRIZBIT DX VR VERBONFEEZRBRTHIELEELZIOND, TOL) RBLANG, Fix
IFIRIZ, BB FEY(MRNA)Z L0 A NZFIH T 2 72 DICRIER O3 b & 3 A 7o,

BRI T 5 — A7 BRI & L CiE, UAR Y —AICL 2 mRNA S KN D DAF ¥ =27
ET BB INTND,Z 2 TIE.mRNA S K HBtE 2 R & TOSUTR NEEREE ZH - TED |
Z DFIROREIECE S DTN RICRKE S EET LB LN TND,

—J, BEEZIILD LT EORFREBIC OV TITIEE A RSN TE LT, SUTR EHIFRSE L0
BEGR & E AN L= 51372 o 7o, £ 2 TH A 1, BIRICE T 5 S'UTR O EZ R 572Hi, (A
—7mE—F—|Z#72 5 SUTR 2 L LA — 2 — @B FEWOIEEIC L VM L7z O, ZORE, 2k
0—/L Ry H— L L 4 ~ 8 (E OIS MRS S vTe, /W RN £ 0 mRNA BIXFRIETH DL Z Lk,
BONEEEREY N7 OWEEEFIIFIRL SV TELTWD Z ENRBEEINTE, £, HKbEWHRDIE%E
IRLTEHBLa A NT 7 FOZa—BARICBON T, FE LI VAR—% —BEB7#EY (GUS ¥ 37 H)
DERNERRIES VR TED 50%LL Ex EDHIEETHoT2, ZRHOFEEN DL, SUTR OWEIZ L0 Fl
RN EEZEHD D EBEMZ NI B AEEIE S ECTHEFICEETHL Z ERERINT,
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High expression system for foreign proteins in Aspergillus species: Efficient transcription and translation
Akio Koda (General Research Laboratory, Ozeki Co., Ltd.)
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AT (Aspergillus oryzae)l L, THIE. I, BRIEE ., BREKZe & DD D3E OIRHEA) 72 BEiE E I
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70 EOBEWELEEY — VR LTl L aET D,
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AR LB R C RSB DN AREAEM TH D . BE TR W EEFEEIT O 72D
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glaA 70 E DT v — 2 —PHREIN TS, L L, FaI3BEOFEEEEE & RIEREEE T
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BR L, T OWEAEMEIC OV TRME L=,

HAE OB IR CREMICRIT OB FE LT ZVvar I 9 —BEEfglaB %7/ 1
—= 7 L, AT7oE—F—%, VR—HF =T oA DEIREE CRREMICRET S
ZEWRENT, £loglaB VR E— X — L EHICEBEHT LT nE—F —~UWETHOD
2. TR E—F — T O FE ST EREE R CORBUSR AR 2R EZ, Z 7 AIT8
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THRISfEIz R L=,

B ORI % CRRMICRIET 28O 7 e —X2 — 2R Lz, £THIOICTHRE
FADIEIEBIGRIRNT DT= D I OBEMEIZRE G925 melO Bin T OIBLEM % MGt LT hs
B, BRI O RIREE BRI T 28I T CTHLZERHLN LR, 2O T 1E—
ISR COWEEEICRATE D Z ENHL N o7z, £ O EST 7 —#
DISBISAFENE D DR CHR RIS T 282t L. o7 m'—& —fFr
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B D £ 7 X —FRDOH T, niaD DN— NI ST D, niaD 1 ZEEME~—D
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— 8 niaD DA, BEICBASNDIBLFOa—EN—KRIZ1 a2 —ThH v WELE
IZEFITRY, £ T, T AERED B WEIE CTHEl R E E 7 ¥ — R OREEZ R AT,
TEE R 1013 BRICERIMRIRET L, v A v U BRI 2RI B BRI A B 2 1572, ¥ E
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IMSTATBOE N B e AhF %%mm%$%$ﬁh-ﬁ E OEBRE MPAA B LIZE L
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Development of a novel host-vector system for protein overproduction in Aspergillus oryzae.
Hiroki Ishida
Research Institute, Gekkeikan Sake Co. Ltd.
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High level production of biopharmaceuticals in the fungus Aspergillus oryzae.

Carsten M. Hjort, Fungal Gene Technology, Novozymes A/S

The Aspergillus oryzae expression system has been developed by Novozymes and used for
recombinant protein production since 1988. Later on also Aspergillus niger and Fusarium
venenatum expression systems have been developed.

The rationale for entering development of the Aspergillus oryzae expression system was that we
needed an efficient expression system that could secrete large amounts of protein at a high product
purity for production of industrial enzymes.

The choice of Aspergillus oryzae as the preferred expression system was made from
several different criteria. First of all Aspergillus oryzae is a well characterized organism that has
been used in the food and fermentation industry in Japan for several hundred years. This means that
the products of the fungus have been recognized as “Generally Rearded As Safe” (GRAS). The
system was also used by producers of industrial enzymes using submerged fermentation for
production for decades as Aspergillus oryzae has been used for production of amylases and
proteases since the dawn of modern enzyme manufacturing. Another important advantage of
Aspergillus oryzae was that it could be genetically manipulated using methods based on the
recombinant DNA technology present at the time the project was initiated. In the mid eighties it was
not trivial to develop methods for transformation and genetic manipulation of a new microorganism.
Finally there were no patents blocking the use of Aspergillus oryzae at the time.

The early recombinant strains were essentially wild type strains transformed with plasmids

based on a promoter and a selection marker that was cloned directly from different Aspergillus
strains. Several shortcomings of these strains were quickly realized and work to improve the system
was undertaken.
The host strain produced a lot of unwanted proteins such as amylases, amyloglycosidases and
proteases. Proteases are particularly troublesome as they can degrade the enzyme product during
production or severely interfere with the stability of the final product. The production of these
proteins could be abolished by either gene disruption of the corresponding specific gene or by
manipulation of wide domain transcription factors. In Aspergillus niger extracellular expression of
proteases can be abolished almost completely by deletion of one single transcription activator
without any identified pleiotrophic effects.

In addition to unwanted proteins, the Aspergillus expression systems also produce a
number of unwanted metabolites. These are both primary metabolites such as acids and secondary
metabolite. The production of such metabolites can be abolished by either random mutation
followed by screening for the desired mutants or by a rational metabolic engineering approach.
Aspergillus niger produce substantial amounts of oxalic acid. This is a problem both because oxalic
acid is toxic, oxalic acid precipitates with calcium which coarse recovery process problems and
product quality problems and finally the formation of oxalic acid is simply a waste of carbohydrate
fed to the fermentation. We have identified a gene responsible for the formation of oxalic acid and
disrupted that gene in Aspergillus niger. Metabolic flux analysis of the resulting strain proves that
the oxalic acid production has been abolished while the flux through the glycolysis and the TCA
cycle remains almost unaltered.

In addition to improving the host strain, the expression vectors have also been improved. In
particular the promoter has been the subject of optimzation.

The promoter used in the first recombinant Aspergillus oryzae production strains was the
TAKA promoter, the promoter driving the expression of the abundant TAKA amylase. We have
characterized this promoter and found a specific transcription factor called amyR and binding sites
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for that transcription factor in the TAKA promoter. The detailed understanding of the promoter has
enabled us to design new synthetic promoters that are substantially improved compared to the wild
type TAKA promoter.

The improvements of the Aspergillus oryzae expression system have resulted in a versatile,

clean and high yielding expression system for enzyme production. With these improvements the
system is suitable for other uses than just expression of enzymes, including production of
bioparmaceuticals. So recently we have initiated a number of projects aiming at developing
biopharmaceutical products using Aspergillus oryzae as expression host.
Expression of monoclonal antibodies in Aspergillus has been suggested by other groups. We have
now developed a heterokaryon system for monoclonal antibody expression where the heavy chain
and the light chain are transformed into two different parent cells and are co-expressed in the
heterokaryon cell. A number of the challenges including yield improvement and post translational
modifications of the monoclonal antibody, particularly the N linked glycosylation will be discussed.
We have also used the Aspergillus oryzae system for expression of a number of antimicrobial
peptides as well as other proteins of pharmaceutical interest.

The technical challenges will be discussed and the very significant regulatory challenges
will be touched upon. Also the intellectual property landscape is very complex and will briefly be
introduced.
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Genomic analysis of protein secretion and associated stresses in Aspergillus

David B. Archer

School of Biology, University of Nottingham, University Park, Nottingham, NG7 2RD, UK

Email: david.archer@nottingham.ac.uk

This is an auspicious time for Aspergillus genomics. Manuscripts that describe the genome
sequences and annotation for A. nidulans (Galagan et al., 2005), A. fumigatus (Nierman et al., 2005)
and A. oryzae (Machida et al., 2005) have been submitted for publication. The genome of A. niger
has been  sequenced (see Archer & Dyer, 2004) and that sequence

(http://www.dsm.com/dfs/innovation/genomics/) is being annotated by the company that

commissioned the sequencing, DSM, and an invited group of experts. The intention is that a
description of the annotated sequence will be published in 2006. In addition, the genome of another
strain  of A.  nmiger is being sequenced by the US Department of Energy

(http://www.microbialgenome.org/announcement/seq2005.shtml) and the genome of A. flavus is

also being sequenced and the annotated version will soon be accessible

(http://www.aspergillusflavus.org/Genomics.html). A useful web-site with links to all the

Aspergillus genome data is http://www.aspergillus.man.ac.uk. Other useful web-sites are referred to

in Archer and Dyer (2004). Thus, we will have available to us the genome sequences of a sexual
Aspergillus sp. that has served as a model for genetic studies, A. nidulans, a human pathogen, A.
fumigatus, two commercially-important spp., A. niger and A. oryzae, and a close relative of A.
oryzae that produces aflatoxin, A. flavus. These sequences will afford comparative genomic studies
(Galagan et al., 2005) and scientists will be able to apply genomic approaches in their studies of
Aspergillus biology (Archer and Turner, 2005). Already, for example, it has been possible to show
that A. fumigatus has the potential for sexuality even if it has not yet been demonstrated to occur
(Paoletti et al., 2005). Other asexual Aspergillus spp. may also have sexual potential and, if realised
in practise, this would provide new opportunities for scientific exploration and enable the

construction of new strains for exploitation.

The secretion of proteins is a core component of the lifestyles of Aspergillus spp and their capacity
for efficient secretion has underpinned their commercial exploitation. The genome sequences will
provide a resource for the discovery of new enzymes (Machida et al., 2005) and might provide

insight into the role of secreted enzymes in the pathogenicity of A. fumigatus (Robson et al., 2005).
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Genome analysis and the use of transcriptomic techniques is beginning to provide insight into the
mechanisms of protein secretion and the cellular stress responses, including the unfolded protein
response (UPR), that are induced when Aspergillus spp. are used as cell factories for high-level

enzyme production (Sims et al., 2005).

The presentation will focus on what has already been learnt from the Aspergillus genomes about the
molecular basis of protein secretion and associated stresses. Repression under endoplasmic
reticulum (ER) stress (RESS) (Pakula et al., 2003; Al-Sheikh et al., 2004) will be discussed in
addition to the UPR, as will transcriptomic studies in A. niger using Affymetrix GeneChips
(Guillemette et al., in preparation). Stress is induced either by chemicals (e.g. DTT or tunicamycin)
added exogenously to cell cultures or by the secreted production of heterologous proteins. But, not
all heterologous proteins elicit stress to the same extent and it is not known why some proteins are
secreted well whereas others are poorly-secreted and induce the UPR. ER stress is initiated due to
poorly-folded proteins being detected in the lumen of the ER, indicating that the assisted folding (by
chaperones and foldases) of heterologous proteins presents a difficulty to the cell. The secreted
production of human lysozymes, which have well-defined folding characteristics (Dumoulin et al.,
2003; Kumita et al., 2005) from fungi may provide insights into defining some predictive rules on

the efficiency of protein folding in the ER and secretion, and this will be discussed.
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FEABIUOCAZE2FREREORE &L REREIEF

BIL J1-4&1 D' SRRER - NEEAT - FRIUES - FEEINGE - SFRORL

HRUR TRFPRERE B BRI ZET - 281 > b U — SRS HARgErT - 8
TIS - “Ei JICA

FEEMICET 2 MITITEARNIC 2 BEHOAZR (MAT1-1 & %\ T MAT1-2 DWW
7)) OERNBIAE L, B 5 ZBIERA R T 5 2 & THMAM ATV, Tattfair
%9 % (self-incompatible = heterothallic) . KD ZETIL, 7/ b ORI ER T

(MATI) FESICAFAET D RLBIR TRE (MATI-1 BAR 1S D)X MATI-2 38518 @
WTNEZFFONIZ L > TIRE SN D,

MATI FE3% O fENT L. M ¥ . Neurospora crassa. Podospora anserina. Cochliobolus
heterostropus (N UEw 2L TEEMIFHRE) FTHD LN, WTUORIZIHBWTH MATI
FEIEIZ I3, MAT1-1, MAT1-2 ERER] CHAERLSI OFARIMEDSFR D &R OIS, A2 il
FEAR CILEOEIBRICEREN THEET D Z nWE SN, ZOIEMRFEKRZ ZnEn
MATI-1, MATI-2 A4 5 4 A&/ 7 (idiomorph) &IES, A 7« AEN T EIZiX, 2R,
DNA fi5 KA A 2 (a-box B L TN HMG-box) % £FD MATI-1-1 1 X O MATI-2-1 i8f5+73
FET D, TNZILD DNA FiG RAAL DT 2 BEEHNIIFE 2 M2 CTRIFHEN B O P
FECHY . ZNEFIH L TEHET MATI OIS EA TS, BISFHEEEREIZ L -
T, MATI-1-1 BE T MATI-2-1 )32 — R4 257 /87 S WIROZBIIRGE, ZHCBA 4k
OHENZES 555 Z E DR ST WD, Co. hererostrophus D MAT fEISRIZIZZ D 1 #LOES
F- DI, N. crassa 3 X O Po. anserina TliX. MATI-1 A7 4 AE/N7 EIZIHIZ2 5D
{&F MATI-1-2. MATI-1-3 BMFIET %, T OBISTHEMITRIES. FIEAICE G
HZEDRBEINTND,

F D1% . Mycosphaerella graminicola. Didymella rabiei, Cryphonectria parasitica. Gibberella
fujikuroi, Paecilomyces tenuipes, Pyrenopeziza brassicae < @ self-incompatible f&, 33 & T Co.
homomorphus., G. zeae "5 @ self-compatible (= homothallic) 8T MATI fEIk D& EPREA X
ATV 5, 3 L < Id Debuchy & Turgeon 2005 % Z: RN 72 X 720,

FEEITZ < ORBALME (asexual) OFEE GFie, SEAMIERNRHE D& 2T
ERONRN, WhWARELTREFEHETH D, WWIHRE %31 Fusarium oxysporum,
Alternaria alternata, Biporalis sacchari X°FBE Aspergillus oryzae TIL5E AN RKHE TH
%o B, 26 DOENZRARTH DRKD MATI IO R\, —FH O B
RO RANZ & D D TlL72eWn o EE ST D3, £ DF% F. oxysporum, A. alternata, B. sacchari
ICHRWTHMRFMOBERPFAET D Z LA DNA LV THER S, IHIT, Zb0
MATI RS EfFDO~T v 2 ) » 7FEEMEITH 513030 2, RS D MATI-1-1 BE O
MATI-2-1 BIn 73 BL L, BEREMEZ BIRFFL TV D Z VRSN Tc, 2072w, ZRAE
DRI, ZREB O Tt CTHRIET 2. REEE D 7 T /URERICH H L BEI L TW
2o

AROEFREERETHLWE B OWRIRE Magnaporthe grisea (anamorph, Pyricularia
grisea) 1X, KRE~T XY v 7 BRREEITOILT THLN, PEZER & CHREI N —
MO ZRE, W, ZEEZ RS2V, BAREWS BIRERLONTEhEIZ XL 55
HRIEROBE L2 < W, ZEASETH L LB TND, ST, W HIFHEE
POTBIERR & Rk LRI 24T o T2 RER . a3, SCBLA MAT1-1 36 KUY MAT1-2 DOFRAMFAE
52 &, WHTMATI-1 R E MATI-2 Wk Z 2T 6 OETh e tzEk Lan 2
& AKRPEMRD MATI IR OEE I I~T v & U v 7 REFEK L ZEFAKETH D 2 & MATI
RN B OIS (MATI-1-1, MATI-1-2, MATI-1-3 33 X TN MATI-2-1, MATI-2-2) X HAKpE
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RTHIHELTWHZ &, 2T L, BEHITOMEE TR L7e MATI-1-3 BX T
MATI-2-1 1%, MATI-1 38X MATI-2 A 7 4 AN T LB IHEESNZ DT THAET 5
RRVEEZ & > T, T, WEE N2 — KT, Km0 T 2 /BN
3T, N RAIOEN 2T 2 VBN R2 5 Z Lk - T, REEAKREEZ S, ZDOEY
DEDKEEMIICED X DB BEWEAE L DD, £1-, MEL A U RIZHOWTIEEER
MTHDH, BT, MATI-1-3 &fn+ O E§RIC CT KERS (CT)n BNEFEETHZE, ZD
CT DREENERIC L > TERRD (AT X v 7R TREL, REAEHT/HEW) 2
& CT KEELDZ\ET MATI-1-3 DESBEENZVMERICH 5 Z L2 R LT,

REEEETEDIL., 7xue o070 L X - POEAERIEIL, LES
H—35 g% Uz MW AR R OIFAE ] & WO IERN =8Ik G ¥ VXV &, MAP ) —t
TR DML cAMP fR I 2 L CRENIC B S 4L, ERAG . BERGe . TR Eo
REFENEZLAZENPAEINTWS, Fxldk, ~TuX Y v I THDH Gibberella
fujikuroi (anamorph, Fusarium sacchari; % s 7 % B L X 9 BHBEMURE) IZB W TG ¥ N7
BV 7=y B LU MAP X —Bi# a1 OEKE TN E/EH L, EHLomEEL
FECRRRICITEZ RIS W &, MEARTaE b 2 b WEMENMETT 52 L &2
L7, SBIEIINOEZE0IERCEROMBNT 2D, ~Tuax ) v /e RSO
Ba1TH 2 & TREARAEDFREZRD 7 EF 2T D,

% LR

Debuchy R and Turgeon B. G. (2005) Mating-type structure, evolution and function in
Euascomycetes. The Mycota ed. by K. Esser; Vol I "Growth, Differentiation and Sexuality" , 2nd edition ed.
by U. Kes and R. Fischer., Springer- Verlag, Heidelberg, chapter 15, in press.

Sexual and asexual development in ascomycetes and mating type genes

Tsutomu Arie, Isao Kaneko', Masaki Kanamori’, Hana Kato®’, Makoto Iyama®*, Kana Togashi and
Tohru Teraoka

(Tokyo University of Agriculture and Technology, 'National Institute for Agro-Environmental
Sciences, “SUNTORY, °TIS, ‘JICA)
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MATING TYPE GENES-MEDIATED SEXUAL REPRODUCTION IN FILAMENTOUS
ASCOMYCETES

Sung-Hwan Yun
Division of Life Sciences, Soonchyunhyang University, Asan 336-745, Korea

Fungi capable of sexual reproduction use heterothallic (self-sterile) or homothallic (self-fertile)
mating strategies. In most ascomycetes, a single mating type locus, MAT, with two alternate forms
(MATI1-1 and MATI-2) called idiomorphs, controls mating ability. Structural analyses of MAT
sequences from homothallic and heterothallic Cochliobolus and Gibberella species support the
hypothesis that heterothallism is ancestral. In heterothallic species these alternate idiomorphs reside
in different nuclei. In contrast, all of homothallic species examined carry both MATI-1 and MATI-2
in a single nucleus, usually closely linked. The mechanism of conversion from heterothallism to
homothallism is a recombination event between islands of identity in otherwise dissimilar MAT
sequences. Expression of a fused MAT gene from a homothallic Cochliobolus species confers
self-fertility on a MAT-null strain of a heterothallic species, suggesting that MAT alone is sufficient
to change reproductive life style. Conversely, I asked if a homothallic Gibberella species (G. zeae)
could be made strictly heterothallic by manipulation of MAT. Targeted gene replacement was used
to differentially delete MATI-1 or MATI-2 from a wild type haploid MATI-1;MATI-2 strain,
resulting in MATI-1;matl-2, and matl-1;MATI-2 strains that were self-sterile, yet able to cross to
wild type testers and more importantly, to each other. These results indicated that differential
deletion of MAT idiomorphs eliminates selfing ability of G. zeae, but the ability to outcross is
retained. They also indicated that both MAT idiomorphs are required for self fertility.

However, not much is known about the gene regulatory pathway, or genes under the control of
mating-type proteins in filamentous ascomycetes. I have focused on the genes specifically
controlled by the mating type (MAT) locus, a master regulator of this developmental process in G.
zeae. To do identify them, I employed suppression subtractive hybridization between a G. zeae
wild-type strain Z03643 and its isogenic self-sterile matl-2 strain T43AM2-2. Sequence analysis of
1,000 subtractive cDNA clones revealed 327 unigenes of expressed sequence tags. Both reverse
northern and cDNA microarray analyses using these unigenes confirmed that 171 (52.3%) unigenes
were significantly down-regulated in T43AM2-2, suggesting that the expression of these genes
might be critical for sexual development in G. zeae. Among these, 98 could be either manually or
automatically annotated based on known functions of their possible homologs. A high frequency of
the genes similar to those involved in signal transduction pathway, transcriptional regulation,
protein degradation, and cellular differentiation indicates that many regulatory functions are
required during the entire mating processes. Northern blot analysis revealed that all of the genes
examined were down-regulated by MATI-2, but needed for different stages during sexual
development: specific to perithecial formation, vegetative stage, or no stage specific.
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PUTATIVE PHEROMONE RECEPTORS AND SIGNALING OF SEXUAL
DEVELOPMENT IN ASPERGILLUS NIDULANS

Kap-Hoon Han

Dept. of Pharmaceutical Engineering, Woosuk University, Wanju, 565-701, Korea

A homothallic ascomycete, Aspergillus nidulans, which develops both sexual and asexual spores
through complicated morphogenic processes, i1s a model fungus to study spore formation in
molecular level. Many genes have been identified that are associated with asexual development and
the regulatory network of these genes is well established. A. nidulans also produces sexual spores
developed in closed fruiting bodies, called cleistothecia. Sexual development is greatly affected by
carbon sources and environmental stresses as well as growth conditions. To understand genetic
network and regulatory mechanism(s) of the cellular developmental fate decision in response to
various environmental factors, several genes, including nsdD which encodes a GATA type
transcription factor regarded as positive regulator of sexual development, have been identified by
forward genetic screening using the development-specific characteristics in response to
environmental stresses. In addition, two genes, gpr4 and gprB, that are predicted to encode putative
G protein-coupled receptors (GPCRs) similar to fungal pheromone receptors, have been
characterized to reveal whether the putative pheromone receptors affect fruiting body formation of
this homothallic fungus. Deletion of gpr4 or gprB resulted in the production of a few small
cleistothecia carrying a reduced number of ascospores, whereas AgprA4;AgprB eliminated
cleistorhecia formation in homothallic conditions. However, Agpr4 and/or AgprB did not affect
vegetative growth, asexual sporulation, or even cleistothecia formation in outcross, indicating that
GprA and GprB are specifically required for self-fertilization. Over-expression of nsdD resulted in
the production of barren cleistothecia in the Agpr4;AgprB mutant, suggesting that NsdD can
partially rescue the developmental defects caused by deletion of GPCRs and that GprA/B-mediated

signaling may involved in activation of other genes required for maturation of cleistothecia.
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MATING GENES IN THE ASPERGILLUS ORYZAE GENOME:
CAN IT HAVE A SEXUAL LIFE CYCLE?

Nanase Yamamoto], Praveen Rao Juvvadi], Jun-ichi Maruyama], David B Archerz, Katsuhiko Kitamoto'
1Department of Biotechnology, The University of Tokyo, 1-1-1, Yayoi, Bunkyo-Ku, Tokyo 113-8657, Japan.
2School of Biology, University of Nottingham, University Park, Nottingham, NG7 2RD, UK

Sexual reproduction in general is regulated by mating-type genes, and filamentous fungi exhibit a diversity of
mating-types. In particular, the Aspergillus species undergoing both asexual and sexual life cycles with
homothallic or heterothallic patterns of breeding not only serve as tools for understanding the basis of sexuality,
but also can be role models for the analysis on switching between asexual and sexual pathways. Critical analyses
of the genomic information in the three species of Aspergilli (Aspergillus nidulans, A. fumigatus and A. oryzae) is
expected to provide new insights into the cause and consequence of sexuality in filamentous fungi. With the
recent report on sexuality in A. fumigatus', a supposedly “asexual” species, our understanding on the
asexual/sexual habits of filamentous fungi seems to require terser analyses to clearly define their sexual/asexual
states. While in A. nidulans, a homothallic species, sexual state is well known and sex in A. fumigatus is beginning
to be understood, not much is known on the closely related species, A. oryzae, which until now is considered to
propagate “asexually”. In this report we provide genomic evidences towards understanding sexuality in A. oryzae.
In addition to evidences on the existence of sexual pathway genes in A. oryzae, the expression analysis on the
alpha-pheromone precursor and receptor genes will also be discussed.

Mating-type genes (MAT) are generally regarded as the primary regulators of sexual activity, and are present at a
single locus with in the genome. In contrast to A. nidulans, which consists of both the MAT-1and MAT-2 gene loci,
a typical characteristic representing its homothallic nature, the genome sequencing of A. oryzae RIB40 strain
revealed the existence of only the MAT-I gene encoding a protein with the alpha-box motif, prompting a
consideration on its sexual identity. In addition to this, the presence of genes encoding the alpha-pheromone and
its receptor (designated as AoppgA and AogprA, respectively), which constitute the basic factors indispensable for
eliciting and sexual response, and also the genes encoding the proteases (Kex1, Kex2 and Stel3) required for the
processing of the alpha-factor strongly implicated the operation of a sexual pathway in this fungus. However, as
yet we could not locate the gene encoding the a-factor, even though the a-receptor (AogprB) and many genes
encoding the proteins (Rcel, Ste24, Ram2, Stel4, Stel6, and Ste23) responsible for the processing and
modification of the a-factor could be identified in the A. oryzae genome. Moreover, the identification of several
other genes directly/indirectly related to sexual response pathway, such as the velvet (ve) gene, known to induce
sexual response in A. nidulans, the transcription factors nsdD and prol required for sexual development and
maturation respectively, and the general components of the MAP kinase pathway clearly indicated the inherent
sexual potential of this filamentous fungus.

Existence of mating-related genes raises a question whether they can function in A. oryzae where sexual cycle
has not yet been found. We chose the pheromone precursor and receptor genes (AoppgA, AogprA and AogprB)
among the other mating-related genes and examined their expression. RT-PCR analyses confirmed that all the
three genes were expressed. Further analysis using various culture conditions revealed that the expression of
AoppgA and AogprA genes was upregulated upon carbon source depletion whereas the expression of AogprB gene
remained unaltered. This result suggested that recognition of alpha-pheromone by its receptor might play an
important role during carbon source starvation condition. Hence we isolated and analyzed AoppgA and AogprA
genes to reveal the function of alpha-factor in A. oryzae.

AoppgA gene was predicted to encode 103 amino acids with a putative secretory signal sequence and two
repeats of the amino acid sequences (~10 aa). Each repeat is followed by Kex2-processing site (-Lys-Arg-) as in
other fungal alpha-pheromones. In S. cerevisiae alpha-pheromone precursor is processed by the proteases such as
Kex2 in the Golgi and excreted out of the cells. For confirmation of processing and secretion of alpha-pheromone
in A. oryzae, AoPpgA-EGFP fusion construct was expressed under the control of amyB promoter and its
localization was examined by fluorescent microscopy. EGFP fluorescence was detected at the septa and in the
vacuoles, which was also observed when a secretory protein was fused with EGFP and expressed. Supporting the
microscopic analysis, Western blotting using GFP-antibody suggested the secretion of the processed forms of
AoPpgA into the growth medium.

Alpha-pheromone receptor gene, AogprA is deduced to encode a protein belonging to seven-transmembrane-
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spanning G protein-coupled receptor (GPCR) family. In S. cerevisiae alpha-pheromone receptor is sensitized by
ligand binding and activates the downstream components of the heteromeric G protein and MAPK signaling
cascade. For localization analysis, AoGprA was expressed as a fusion with EGFP. Upon fluorescence microscopic
analysis EGFP-fluorescence was detected on the plasma membranes and in the vacuoles. This implied that
AoGprA might be exposed on the cell surface and after pheromone binding may internalize into the vacuoles for
degradation.

To further characterize the function of alpha-pheromone and its receptor, the disruption of the AoppgA and
AogprA genes in A. oryzae NSR13 strain (niaD", sC, adeA’) was performed using the adeA marker. Phenotypic
variations of these disruptants will be discussed.

1. Paoletti, M. et al., Evidence for sexuality in the opportunistic fungal pathogen Aspergillus fumigatus. Curr Biol.
2005,15, 1242-8.
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Aspergillus nidulans (23317 5 =-> @ mitogen-activated protein kinase (MAPK) #% ¥
AL KRR B R AP e RS AR A B 2 i
) VB RBE Rl A

L ®IT

MAPK 3B RE DI FLIAIC 2 BEAMICE BN RF SN T 0T A % T —ETh S, MAPK #EH
T, RERT - %A b A 2 - UV Bk - BEEA b U A7 EORE & 224NN K - TIEMH L S, i85
FIEIR 7 2B BB TR OB A5 5 2 &L THU MRS EE S S EZ T, EEEMOET VEYTH
5 HZERERE Saccharomyces cerevisiae (23T, HOG (High-osmolarity glycerol) #&# (Hogl) * cell integrity
F2# (Mpkl) « mating #&# (Fus3) « #EE SRR (Kssl) 72 ERHM BN TV 5H1), ITHFED EST fifHresr /
LEATIC LD CRIREIZB VT & 90K MAPK @B OIRT 23D B 5 K 51278 - TE To, ARFEHE T
T APV RABI EDOET NVEY TH D A nidulans O MAPK BREIZONVWTOINETOHEZ L E 2
—F 5 & LB, FEREO MAPK #R# & OREELE K OFHE RIS DWW TR Lz,

BERE L RIRE D MAPK BB

MAPK #Ri&i3., Bt o —RE L FiD MAPK A4 — R 65, MAPK A4 — RiZ.MAPK,
MAPK %V U Ee{t. L CiEMEAILT 5 MAPKK. MAPKK # U Bk L CiEMEAL34 5 MAPKKK X 0#pshn
LHXFT—EBH A — RThHD, A nidulans 130> MAPK, HogA (Hogl A /v Y 17", MpkA (Mpkl A /v
2", MpkB (Fus3/Kssl A /LY 127", MpkC (Hogl A/ 1) %t Hogl ALY a7 nEEL TS
JX° Fus3/Kssl %A 7D MAPK 2n—D ULWVEFELELRVWATERE B2 D, BT MAPKKK & MAPKK
ZIOFTOEON, —ODORKE THENEE L TV -0, Stell MAPKKK @ XK 5 ICEEORKIZES LT
5% F—EHLEET D, & ZAD. A nidulans 1T MAPKKK & MAPKK % = 2T DO LMNE-RWimoH,
MAPK 7 A/ — RIZEERE L 0 b Bl a2 L b & PR EN D, 4. nidulans ® HOG FREKITLLTF Tk~
%05, cell integrity F%E% & mating FREE 2OV TIE inssilico fifHT )0 — B8 DB T DT 23T T 5, Cell
integrity %D MpkA MAPK O K TIIMMERE 23 K40, mating #8#5 D SteC MAPKKK (34 M AEFHIZ &
FHTHDZ ENREINTNDE, 4,

A. nidulans HOG (AnHOG) % &5

BEREAYOIREEISEDOWIRIL, BEFHRNT OB S M FFHRICB N TR LIER L TEY . HOG &0
FIFEEAVNBH SN TS (K A), HOG K iﬂm@*o@&éftﬂf & (SInl. Shol) & Fifd
Hogl MAPK I A7 — R LM ST D, Sinl #RE (=R RIcERE) 13, e 2 F V%7 —+F
Sinl-V VEEIEAP AN+ Ypdl-L AR AL F 2 L —& — Sskl 78, His-Asp U VR Y L—2 B L TEBY.
ER B ERIBE T Ssk2/Ssk22 MAPKKKs #¢H1 T Mt 2 1E (b4 %5, F£72. Shol fRIKIE. miREERHT
Pbs2 MAPKK 7% Shol @ SH3 RAA v EfEA L, ZOfEHR E LT Stell MAPKKK #%H1C N iifk i 2 16 P
b3 %, HOG #REEOMWT X EiRE T 25 &2 L, 12 HOG #REEOEHE 2 IGEIT B & 72 5,

7 Aﬁfﬂtﬁ £V . A nidulans 13BEFE HOG REFAFRIELF2R2TAHT L2 ERHLMNER -T2 (X B),

TRASVERE G ERRN T TH D TesB. YpdA. SskA F. FAVEALIERED HH R & fn - D K AR 2 BEREFAAH L 72
_9:73%\ ZISIE A nidulans PNIZEBVT Sinl FRE EFERLORE TV WD Z E NI ENS, Ll
RN SINI LBV tesB ORENFEBRHH A RIS RN NLBEHEOE AF VL F—FPOEENRE
Z6ND, —J. sskd R hogd ZERIMKIZIF T2 < | Ssk2/Ssk22, Pbs2 DAY 1 J & 21— R4 % sskB. pbsB

Wﬁ%ﬁ%%&‘@ﬁcﬂﬁ#féaﬁ?%fb HogA MAPK DV Vb b BIZ SN eholz, ZD X HIT,
AnHOG 8 OFEMEAIT koM E BIn ERIKEN TH Y . MAPKK OiEMALEER L, SInl & Shol @~
@fy‘f'tk#%{éﬂiﬂﬁéhé@%l@%h&ﬁ:iﬁé RGN E o7, PbsB & Pbs2 7 I /BRI & il L
7m& Z A, Pbs2 IZHF(ET D Ssk2/Ssk22 ke KA A > = Shol fii& K AA > (=Pro-rich motif) IZfR7FE ST
WRWE DI DAL, PbsB 1d. pbs2A D EiRE RS MR A FAf L7223, PbsB AEEREN T Ssk2/Ssk22 &
Shol D ELLNBIEMHALENTZDONE NI BMNELT, £ T, A HORKN K LT pbs2A (sho]A
pbs2A. ssk2A sskZZApszA) WZEBWT pbsB B WL 2 A, sholApbs2A DF 12T ZREREFMM L=, =
NOOFERND, BERENICE T 5 PbsB OfFEMALIE Ssk2/Ssk22 (ZHKAF L TH V., PbsB I Shol LA TE
IRNZ ENIRBRE NI, A nidulans WIZFEUNT, PbsB 1372 Pro-rich motif Z$F7272\ /2% ShoA & i
ATET, ZTOREL LT, HogA OFEMALIE SskA < SskB KFMICEZ 5 L PAE L=, = Z T, PbsB D
N KUfEIKIC Pbs2 HI3KD Pro-rich motif (KPLPPLPV) % #f A L 7= %K PbsB(Pro) % {E# L7z, PbsB(Pro)
1% ssk2A ssk22A pbs2A DR GBERSZ M2 M L7722 225, PbsB(Pro) & Shol DE{=ZAVFEAAEH /R
ST LAL72273 5 PbsB(Pro) % HogA Z{&HMEALT 2 Z LN TERY sskdA IZBWTHIAIEL LA,
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R RS ME O RIEIT R 59 HogA OIEM L BB I oTo, 2D OF5EEN 5 PbsB 2% Pro-rich

motif 72722 L2 2 T, ShoA 7B DEIRIBERE T 7 F /LN PbsB ITBFETE VMl 50O KAEN
ffﬁ_é%@&%uéi’bﬁo INBHOZ EERIHEIC, AnHOG #2# & mating #REOBHRIZOWTHHI Lz

A) Osmotic stress B) Osmotic stress
(e P :L]ﬂﬂﬁ@ (e e
J_ J_ ) Histidine kinases
‘-/ NikA, TcsA...
:
\ o \ X o
MAPKK Unknown mechanisms | (PosB) MAPKK

¥ X
MAPK _N!p_kg:' ?  MAPK
\

Osmoadaptation Osmoadaptatlon
XD

1) Hohmann S. (2002) Microbiol Mol Biol Rev 66: 300-372.

2) Muthuvijayan V. et al. (2004) In Silico Biol 4: 605-631.

3) Bussink H.J. et al. (1999) FEMS Microbiol Lett 173: 117-125.
4) Wei et al. (2003) Mol Microbiol 47: 1577-1588.

5) Furukawa K. et al. (2005) Mol Microbiol 56: 1246-1261.

Three mitogen-activated protein kinase (MAPK) pathways in Aspergillus nidulans.
Kentaro Furukawa, Keietsu Abe (Tohoku Univ., Grad. Sch. Agri. Sci.)
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BE DT 4 NV F —HEREET TORBENT
PERPIERE, /NARIEAS T, RTEREZ' . KEfE—  (RRTK. PERHD

<HM> SRIREIFFEEMICH EELRMKAY T, RE T, BRAIRBEEESY LRI B O WEFER S
Aspergillus oryzae DNIR FIH STV 5D, BEOKBERIIREL 3T T, 77 A3 EITHEERR D AT
BERAAT O WRIRRE R & KRR EOEE ECTREAIT O BREE R O 2 FBENFIET 5, BEETHEFEE CH
TRRERIT, BEEEETCLIEEINRZ VYN L  BEEEE COMMTNIEFICEETHL, LLRRL,
[ ClIss & BEiIR 2 BET 5 2 L R EET, 5@ IcE iR 2232 2 LR LW, FD7-
DRI D OBIZ LD, BB TRBLOMITNRATRETH o712, £ 2 TAIEl, FEIREEE & Rk 5o TR
MWTE | KRR DN BErTRE e 7 4 VX —RERIE VTR A EBE I, DNA AV d~A 7 a7 LA 2 H\T
R T ORI BURHT 21T 72 o oD THET 5,

<FEB L ORRS ASEIOFBBUENTIIL, BEO S ) MMENT TH L MR > TIRIER TOBRB TSR T 5,
11000 DR T o —T % ARy hLizA Y I T VA ZEH L 2, 70V F—REECRE &R L%,

RNA ZHI L CT VA A7 e —T7 Z2{FR L, BEFORBLT 07 7 A VORI 21772 > 72,

1) H.ISHIDA eral. J. Ferment. Bioeng., 86: 301-307 (1998)

2) EEL AAREMTHASES,  PI38(2004)

Gene expression analysis under filter culture condition of Aspergillus oryzae

Motoaki Sano, Akiko Kobayashi, Masayuki Machida®, Shinichi Ohashi(KIST, "AIST)

0-2
THATHNMARZ Z =L 2BEBH s & EA DNA OFFET
A WIER, ARSI, BTEmE, SRR, MRS, (SR

[BM] HE DITHE Aspergillus oryzae DY RIGIZALET DT 0 AT 200 L., T OHEEN 12bp
(TTAGGGTCAACA) ZHfr& L7240 R LS ThH D2 L2 LY, BRSO T o2 713 ak0E
FULLEAICE D 2 E NS D A, FET 1 A T IO TIE 2 O 15 U 0 Y 4 A R i (R R 5 oD S
BRI SN TR, T2 THEET O AT 2L 2 —&2Ek L, fIE AL ORI 2 B
L7,

[ FEROHER] 7 e A T7ES] (135bp) 2 1 at—, HHWEWmEIZ2 a—FH L, v— I —&&T prrA
EHAE LT TAI R =% LTz, X7 ¥ — O ptrA 13 Mfel 5838825 % EFfCA L, Fiticr =
ATESNEERET S EORE L, ZhHDRT X —%HWT A, oryzae NFRI1599 ¥k D E #inffa 21T - 7=,
BONT-REEIRIRD S ) 5 DNA % Mfel THHL L. B VT 21T o 72558 IR HE ISR 72 prrA >
TFNm 2-6 K&, N7 Z—3La b —THAIN T\, INEOY 7 idfEE &k O g sk
WCHBRT B AT 7 (10-12 K, BERICE VR D) O—FEBEBEN—EK L, BEiEERKIZE > T
I, FEERICR WA Ul prrA S 7 v e | RRRICHTCICAE T T e AT U 7PV OBBEN —HT 5
R R D7z (BHEEFEK 1 - 15kb) , LLEDOFER S AR X —([3EEOT v A T OIHICH A F I,
R Z—HRDOT O AT N prA EE L EFRAMKRKRE L THEIET 2 Z ERREB N,

1) FEIARD., HAREIESEES 2003 FE KSH#EE F4E p29 (2003)

Transformation of Aspergillus oryzae with the telomere-attached vectors and characterization of the introduced
DNA

Ken-Ichi Kusumoto, Ikuyo Furukawa, Tae Kimura, Mayumi Matsushita, Satoshi Suzuki, Yutaka Kashiwagi

(Natl. Food Res. Inst.)
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KRIRE - BEREICBIT D RNA 31 Lo v RO &R AET
R, fA4EM, Nguyen Bao Quoc, E|E (A K - B

RNA H A L2 71 dsRNA &40 LT B % OBE T IHIEE CTH 523, Z OFREKIZIEL RNaselll £k X 7
L7 —¥Td D Dicer. RNA {1 RNA 7R U X 7 —E(RAIRP), RNA induced silencing complex (RISC)D4# il HL
FETHD Argonaute 72 EDOERHENEETHZ EBHALNE o TS, 7/ ABSIERS,. AT
510D TOIH, AFMOMTE, 1HEOBEGHEICBIT2INDLOEAERS ZHRE LZF, 3MEOT O
9 B (Candida albicans, C. lusitaniae, Saccharomyces cerevisiae), 1 FED T B (Ustilago maydis) | 3BT, EFLD
RNA A LUV VEABDFRER 7 OTRTHLIWVIZDIZEALENRHFELTE LT, RNA AL
VIR N KON T WD ZE R ENT, — T, MRAICHETFE TH D Coprinus cinereus TIL, 7FED
Argonaute, 3 FE®D Dicer, 8 fFi(D RARP /X7 0 7 %7 ) ANITIRA L TE Y | D THEHMER RNA 1 Lo
VIRBERALTWD I EREES N, 2L ORI, SRIREICEBWTRNA 4 Lr v FREET,
ZOWEDERSEIEEOREIZIE U TEEEICEATL L2 R T CND I 2R Lz, SEICKIT S
RNA $ A L v VA DO 1 RN AT S TofE R, BBRIRNZ L IC—D2DENDO AT r JFEELID b
TOIE-HTH - BEEEICBT 24—y a7 OLEREVIERTHLHNRINT, 2 OMEIL, 2D RNA
YA L TREOERNARE L | FEREHOSMELANCFAEL TWeZ L2 R/ T 55D Th o7,

Ancient origin of RNA silencing pathways in fungi

Hitoshi Nakayashiki, Naoki Kadotani, Nguyen Bao Quoc, Shigeyuki Mayama

(Fac. of Agri., Kobe Univ.)

0-4
EGFP & AoVam3p D@t & &% VN7 B2 RAWTRBEBEO P #HILIC L 2 BE A. oryzae 1K
3 D T e AR AT

EREd, FRZ, EABOZ  GEkbe - BER - ET)

[BE®] SRREICEWTEIRIL, 72— 7 RIEROGFER EHERB TR O WREEEH 2 T\ 5.
Fex T2 E T A oryzae I238 V) CEGFP & {i@hafiE E o t-SNARE & L CTHEEET 5 & PHE S5 AoVam3p
DA # v 737 G (EGFP-AoVam3p) 2 Fl 5 Z LIC LV . RINBEE DN 217> CT& 7= V. SEFk~ 1T
EGFP-AoVam3p # H Wik IaBl 2% S HICRE I, o4& THE, [P ER, BERO T WERE Vo7
Bl e 3B O R B DA Bl L.

[#5 3] Mfadeta b o g )y 5. EGFP-AoVam3p 1ZiEfaic il . HERO%H = F Y — A28l LT
TUR—=FAVNMIORET DL ENghole. o, WETERFFORBEELZBE LA, AT
DOREIZE S TP RESFEZL TV 2 ENBIE IR, SHICEEBEEEL W RVWRHPERIZE
WTHE, RELSHELZRBIZBEFEEINT, dboTFa—T7RERE/NESREBIZLED Ry N —2
BN IR, FREETOHWVERICEB W TA LI DI E L2l TiX EGFP # Y6 eI o8 22
ENFZZENDL, INHOEARCENTEA— N7 7 VI X DB Ry DR E . TIUEE D TREEED
BUABBEBZ > TNDHEEZLND. U EORERND | SRE ORI IIEE % 7o 3 EB I B\ TR 72 8)
XEM STV D AN RIE X -

DIEE &, 3 3EDRIRE D TAEmE oy 77 L AERE, pds

Detailed observations of vacuoles using a fusion protein of EGFP with AoVam3p in A. oryzae.

Jun-ya SHOJI, Manabu ARIOKA, Katsuhiko KITAMOTO (Dept. of Biotech., Univ. of Tokyo)
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0-5
e A. oryzae BTy R4 b—3 ZRE DM
Bl HARVRER, HERE . EREM, Ak AEARBO S CGRKRP - BAFR - IS4 T)

[B] =2 KA b= 20T, B3I L OBRHICB W TIFEREA TS OO, SRIKRFEICE
WTIE=Y P A b=V ZABEBRHFEET DNENTINE TEmN 72 SN TE 7o, &It A nidulans 1Z38)NTC,
TV T UAR—=EZ—ToHD UapC ¥ VX TEREEHA~DT =0 ORI X > TR & ki
~EHEI D Z ERHE S, SRRREICBWTH Y KA R — /X@ffﬁ)9§<ﬂ“ﬂ"“éﬁ”bﬁo I TH
WRFE TIRIREIZBIT D= RY A b — 3 X O 2 B & LT A. oryzae ([Z351F 5 AR B O AT AL 21T
>77,

[ 55 EFER] A oryzae (28 5 uapC FIREAE T AouapC % 7 v —="7" L, ZDFEW O C Kl EGFP %
E/\ L 7= AoUapC-EGFP é’ A. oryzae NS4 #£1Z 3\ T amyB promoter Ol T CHHE I LK EER L=, I
R L — VB EEHIZIC L Y AoUapC-EGFP I[Ifliflafic REL TRV, Ty E=ov A Etetiicy 7
M5 &L MO EGFP AN TS ARTF B S L, 2OV IAHRN KR R A |k
—VADFHREMZCND I & & ATP SR AERICT 7 F U EAAISEEAWTHR Lz, lEoZ &b
AoUapC-EGFP N7 V& =0 AMEDHFE T, MIEENL= Y R A F— XX VRV AEND T 2R L,
AREICBIT DT R A b=V ADHFEEZPO THER L7z, S HIT, FRKSREORIZ, WiaaiiE T
H 5 CMAC IT L » THEB I L WERKDO = K Y — Aﬁ%ﬁfﬁ‘ﬁiﬁﬂjéﬂﬁo ﬁf(/J‘”SHEEEAﬁl & Zh
DOWEROBEIMEILLTZZ b, = FY — AEERITFEANEZBUNE IZHh-> TBEIL TWDH Z &
Nhhota,

Analysis of endocytic pathway in Aspergillus oryzae
Yujiro Higuchi, Tomoyuki Nakahama, Jun-ya Shoji, Manabu Arioka, Katsuhiko Kitamoto (Dept. of Biotech., Univ. of
Tokyo)

0-6
8 (Aspergillus oryzae)® impala ¥ DNA ~ F 2 AR YV Aoimpl DHE MR ZREME &
R TE M

ANVEIE " 2, MBS, R OVETS, SR, TR
(1$4tﬁﬁ%%-$%E¥Eﬂﬁk PR IR BT - AMEERE, ° AR - fBT)

[ B =M Aspergillus oryzae OSIN013 Bk & B ST HTH T > AR Y > Aoimpl 1385 TEVED &
VN Fusarium J&® impala (Tcl/mariner superfamily) & @& WFEEIMEZH LU BE IS 2iBIEEN I/ I L.
ZIZ T, N T VAR U ERWTEBREOBERELCBEIR T Tageging OB EZ B E L CEKMICBITS T v
ARE—2 (aotA) BEH|DI3Hi &*%if%ﬁﬁﬁ‘fé L RIBFICER B IETEIC DWW T H R L 7.

[ 5B L RE5] ITR #4> % 75 A ~ —IZJHV 7= PCR (T & V) RIB40 ¥k % & te Aoryzae %3 A.sojae Rk n £ <
VIR L AR D33R0 & v, W AT I J: 5 B—HOEND S EEMEEL 3 I —IC SN2 .a0tA D
HWIREANZRE LT & 2 AH,0S1013 % D% a2 B — KT T 2/ BEELSIS —B L T\ dizxk LLRIB209 % (3
abE—) TE2MO7 I/ BEREE RIB40 %5 | 22 B —FETILESEE O RIP £ (GC—AT) ZENFEO L.
—7J7, OSII013 R D J — Y U EHTIZ BT CuSO , RIS R R BRI B I aotA DGR FAREBD L0
T, RS TCH:2 L7204 155 @D Transposon-Trapping 1T -7, DR, niaD OH72 5T crnA &
BT ~DIFALIRD I, Acimpl IFA N VALK T CHEEEREZRTZENHALNE T,

Distribution and transposition of impala-like DNA transposon Aoimpl in Aspergillus oryzae

Hironobu Ogasawara'?, Hiroshi Obata®, Yoji Hata®, Saori Takahashi?, Katsuya Gomi

(! Akita Res. Inst. Food and Brewing, Bioeng., 2Div. Biosci. Biotech. Future Bioind., Grad. Sch. Agric. Sci., Tohoku
Univ., °Res.Inst.,Gekkeikan Sake Co.)
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g VEREERIIKE Aspergillus niger (B ITHEMHBEREICH T M E~D
alternative oxidase ® & 5

IREBET, AEFgs. AADERRE (k- B - iMb)

[BH9) 7 = FeAPERIRTE A niger WU-2223L [ H D b 7 1 AERR OIS T o RS VERE R 2
T 5, BEEOIL, YL R 2R 9 5% alternative oxidase & 22— N9 5 F(aox]) 2 BfS L TV 50,
AT ClE TG REETE I S~ alternative oxidase DZFE A BH ST 5 2 & ZHBE LT, aox]
EERRDAOX-DIZ DWW CIE MR B 2 & ol M COAFREZ 72, & HIZ.DAOX-11ZBIT % catalase(CAT)
15 & superoxide dismutase(SOD)EMEZIE L, EMEEEZEOREIC %5?5@%%@4%? aox] WEEED M IF

HEICOWTHRF LT,

[ ik O R A, niger WU-2223L HI2ED aox] TEIERK(DAOX-1)1%. FIFHHLIR 2 12 X - TR L 7=,
DAOX-1 Tl aox] DHREFS L W alternative oxidase {EMES L LT Z & 2R L7, DAOX-1 22\ T TG
PEEEFETRE L LT 5 mM OBERbKSE 2 & ek BT O AELFERN WU-2223L DAELEROKI20% 720, S5
t-butyl hydroperoxide Z & {etiHi COAEFRGINT L 2 & HIEMHMREREICKT T D MHEOK T8RO b T,
5mM OB KFEE G T4 A4S S 72 DAOX-1 TiX, WU-2223L & Hilg L T CAT HiFMEA K 1.2
f%. SOD EbiEPEDS 10 5 LA BT R L7z, DL EDORERIX, aox] AfIEIZ & 1 72 9 alternative oxidase J& 1 D {H 2k
23 DAOX-1 O NIz W CTIEEERFE 2 K S, SOD{EMENHE KT 25 Z & 2R RB Lz,

1) K. Kirimura et al., Curr. Genet., 34, 472-477 (1999)

Contribution of Alternative Oxidase to Resistance to Reactive Oxygen Species in Aspergillus niger Producing
Citric Acid
Takasumi Hattori, Kuniki Kino, Kohtaro Kirimura

(Dept. Appl. Chem., Sch. Sci. Eng., Waseda Univ.)

0O-8
A XS BIFE D APSES ¥ 37 E Mstul (34 B8R ORBAZHHT 5
PRI, MEA (ESH

SIRE BT, APSES 55 K 7 IXE O ML Z 6T 5, A4 2 b BIFEE O APSES #xE[K 1 Mstul @
KIBHRIT, BARAEROBIE, RAEEEOKT FAEROK 10%) . ASHELRF OMEME K | WE T PR iy 0 s
DIRTFZ7RT, Mstul 28T D58 (REFERAGE) BRE2BIELTLE 2 A, k?aﬁ%f ifﬁﬂﬂ;ﬁmﬁé
JERE (<8h) ICIBIENA HNIZH DD, 16 BEBICIZE AL & [FRRE OO, HEIICIER R ERE2 K
L7z, LU L, RARROEMIEIT Mstul K CIXEF AT DK 20%?;&11£&Tbm\710 F7=.
& SRERGHE 24 IE[E4 O Mstul KA TR FE O RF RN BRI, W BIWE T, Tt/
TR, (TERRER. RABESRZED cAMP & 7 F /L ORI 21T TWD 2 ERM BTN D M, Mstul
RIBEEOWNT DO KRIBIZE L _ob\frb CAMP FRINIC K D ZF L WEE IR 6 o 72, Mstul KT %
,4%1%{”034/7\@@*%@1/71 TITHEEDIZ E A E R BN WA, BEDT oA R L2GAIZIE A 3
RN LR TR LT, b‘%ﬂ%ﬁ?ﬁi M EGNICEREICEHEINZZ ) o — Wl XY Bk Sz gE
ERHLTARMRATAHEN, 7V — L3 @riNo ) a—r o EhoAEakahseE2 6T
W5, (FESIERTEE 24 REIZ IR W T, laT - fIESmNZ ) a—F a3 — RKh U o LK, H”’?%ﬂ%/v
TN—TYett LBIZE L7 2 A, BAERIERE L, Mstul REEETIIIRTFNTZ Y a—47 2 - [BE O A4
DOBENREDEENELBET LTV, N0 DFERIT. Mstul T EIRNDIETEAL & Vo -6 E’Jﬁiz
PEHEL CWDZEERET S, WY BIFE O cAMP-dependent protein kinase A (PKA) catalytic subunit
(Cpka)i Mstul E[EEE. FHNO 7Y a—5 O E DGR S EGORE., A 3 ~Dff &z LTRA

IZB 595, Mstul (& PKA U VER{bY A FR3HDZ &5, BITE, Cpka (252 Mstul Ol _ou\ﬂfaﬂ‘
LTCTW3A,

An APSES protein Mstul regulates appressorium maturation in Magnaporthe grisea.

Marie Nsihimura, Nagao Hayashi (NIAS)
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0-9
Cryphonectria parasitica ® GTP fEH&Z VRV B By-H T 2= e T4 R T a2 — v
AR (EIOR « RPEH - BBV AT L)

HA (739 E) o kEICL 0 &Nz & &ND 7 VIRKSHRE Cryphonectria parasitica 1%, KE 7T /3F F
THITFT I W TR TS TH - 727 U (American chestnut) 1 EIF—fR T 21 F oW EL -5 L7, AL
2 W RIE O ASA Az ba— VBB O—B L LT, AU —F 2 FRFD D. Nuss HIERIE LD ¥
ANVAREG DB L Z T H - RIKGTP#EE X /X E D a-V 7= F & B L THITZITV WIRE L ©
B 2R, TOREBEELIIB-V 7 2=y MBI y-HT2=y NEGRTEZHBEL, &S24 DEMOMEZ
et, FLRBEREEG, -7 2=y MRIBRITFEO2RBZ R L, PDA Bl ECIXFEFITE W
EFREERLENS, 7V ECBITAHEHEITIZEAERS T, FHFREEHICEE LEZERED 150
B-7 = FRIBERMEIZHEEL T HEHRUEZ R LIZOTHIT LIZE 2 A, BRI B-VT 2=y FTH y-V
Taz=y FOBEFTHR, -7 2=y MNIHAE L TEZOMELZAICHETT 2L SN2 7+ AT 2 —
VERZ VR B OBIETIZELTW e, INLB-Y T 2=y PEBI ORI 4 AT 2 — T UYL ORI EIZOoW
T, o=V 7 2=y N OMHEEZED DT LIV THENT LTz, STBMRO T + AT 2 — 3 2D TS
SNTWHSRE L X R 28 OMEZ R Lz, $7p- 7 2=y hBIRT 4+ AT 2 — v VB3
J 5 EICBWTCHET D ENMNICFET DI L. N crassa ICBWTHRBROEEE LD L&A LA, 20
VUT =y 7 IR G I OB OSKRIRE I BRSO b, £ p-F T 2=y MIOWTIR, Z0H
&% N. crassa 55 & B L=,

G-protein fy-subunits and phosducin in the chestnut blight fungus Cryphonectria parasitica

Shin Kasahara (Dept. of Environmental Sciences, Miyagi Univ.)

0-10

~ S\ &, Phytophthora infestans, \ZXF 5 1KIRICSE L2 B FREGEHER IOV
T

AfEIR", Howard S. Judelson  (Dept. of Plant Pathology, UC Riverside. "BLFT)E : BRATF KBE - A MmER)

Uy A I LT MNRE G| 23 Phytophthora infestans 1%, K (<14°C) TIXa+» HilEE T
R L, BEOWVIRE (515°C) TIHRF2 O EEEAR 2 MR T D, P infestans |2 X DHEM~O I IE, FIZ
RRIZHFE SN TFOERsI &l 2d, £2 T, IREZIC XD TFoIDsyF A T = XL &R
HZEHEHME LT, BAITRIRIC XL 0 BN FEE S5 NIF (nuclear LIM-interacting interactor) i&1x 1 D%
BRI DWW TN L2, GUS B2 LA —4 —IZHWT, RE - AT - WE T v —¥ — DR
AT U, RIS L8 Bl IE, GBI AR A o0 13 139-bp (2L (& 3% 7-nt Kl %], GGACGAG, N W28
ThHrZLEEHLNILZ, a— NV RRy 7 RALAMTONTZV AL A2 ME, ERED P. sojea H12kD
NIF #fn 7 rE—%— LI RnWEShic, 2=/ Ry 7 AFRTHEEG T 284 v /37 B 5 EMSA 1%
RV Eh, BUES U7 HORRERAL TV D, B2, EETFORHE 2 —V Ry 7 2% L7 NIF
B FREFEL., BEOREME %) &% dimethyl sulfoxide 128 U R S4u, BEOEMEA NS5
benzyl alcohol (T & ¥ il S 47z, LA EOFER LV | fa 1%, MO GEhitE oA 12 K 0 IREIR T 255z L,
ZhMEET ORI E =V RAR Y 7 255 LTEBIRETRUEZFHETL EHS D,

Activation of zoosporogenesis-specific genes in Phytophthora infestans involves a seven-nucleotide promoter
motif and cold-induced membrane rigidity.
Shuji Tani" and Howard S. Judelson (Dept. of Plant Pathology, UC Riverside. “present address: Grad. Sch. of Life &

Env. Science, Osaka Pref. Univ.)
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O-11
Monascus purpureus \ZX\F 5 W EE®Y b Y = OAEERE R F DOBEEEMENT
TEAREERE . ATIE . AHRSEER 2, e m ! (R - AEEE., 2 b= U B

SAREE Monascus purpureus 13ALEIT B LR S A, i < B RBER G X ORRAE AR & L TR R TF]
HAINTWLREAGTEDEFEIZH LIV TE Iz, TH, BRI G @SR MAETEREE & [FAEO A BVENE % 7R
FTEFT Y URGABA Z IRRENC KV AET 22 LR LN E 20 BREEL~OISHARHIRF SN TN D,
LorL, REIZFERICAMICE S THERIEHETHDLIV NI =V EET LI N0, ERHIAFAIC
BWT, ¥ M = OAEGHEEOMIA., SIENNEE RoTnD, YMRETIZ, M) = FFKE4E
BT D, RV 24 REMEEEE 23— R L TWDERT pksCT O/ m—=2 7 ZE LT\, SKRIRET
I, IR E OE A RBEER T RIE Y A X =R L TND 2 Enh, KEIZKEWTY pksCT 830
WY MY = AAKBIEERTHEIL Y 7 AX =2 L TWAD RN S LB 2 bt EREEO > —
U T AR OFER. pksCT O _EiEKI 6 kb DOALEIZ, DNA fi&HEA A 5 2Cys6 zinc finger motif % £
regulator & AH[AEIPEZ R ORF NAH Iz, ZOBIE IOV TEIR T L 2HREMIT 2 Ao & 2
A, EEBERRIZEBWTY MY = AERK 1/70 I L2 &b 20 regulator 133 b Y = AEDOTEM:
RICBE L CWa EEX O, RIFSEIE. M. purpureus \ZE W THMORKE & [FERIZ 2Cys6 zine finger
motif % Ff-Dregulator 23FTE L, AN E OEFENTHE STV D ERPOBERTH Y | Z D regulator D
HEERIHIZ B L CHEBETHLY N =V OAEEZBDIEDL TN TELZ ERNHI L,

Functional analysis of regulator involved in citrinin production in Monascus purpureus.
Takeo Shimizu?, Hiroshi Kinoshita®, Shiro Nagaib, Takuya Nihira® (“ICBiotech, Osaka Univ., bYaegaki Bio-industry,
Inc)

0-12
HEEHE R P4S0/P4S0 L X7 7 —PRa % v /%278 PcCYP17a DE&REFEAT
REKTEE | RMIEEEE T R AIREL I Eas D (UK. 2 ALY L)

HEtaJE & Phanerochaete chrysosporium D7) N7V =7 NBET L, ZD57 ) LHIZIE 154 @ P450
BIETERTLZERHALMNE R ST, SHIT, P45S0 & P450 L X 7 2 —BDORGE X /X7 EIZOWTE T
FAEL W, TNET, e Y X7 BOBEEIZ DWW TCIX, Fusarium oxysporum H3ED P450foxy <°.
FEELR O PASOBM-3 ([ZOWTHE SN TR Y | SRR OKRIE (w-1—w-3 L) 2179 Z LML T
Wb, LML, P chrysosporium (23T ARERRIZOWTIEH L E 7o TN, & 2 CTARIFSETIL,
P. chrysosporium HI3K P450/P450 L X 27 2 —E@G % /N7 Th D PcCYP1Ta DREREMRIT 21T > 72,

KGEZE LT L LEREEERHZITW oY a3 v Fr MU BEEHWTREBHEE 9 5 18 £
ToOfFIENIRE RE E L TRISZIT o7z, TORR RFEHE 9 225 15 ETORMIEIRICOWTIL o
1—w-6 fLEKERL LT3 L, RFEHE 16 206 18 £ TORFIENRRIC OV TIE o-1— -4 fLEK
Bl L7z, E7o, KEHEHR 9 2D 18 T ToOMEN 7 v a3 —miss L THRBRICKERIL L7z, 512, F
THELROR V() L EEFFRILEWIZONWTH KL LT, 2D Z Lvh | PcCYP17a 13, P450foxy
R P450BM-3 & MEIEHIC BT o 7o FERERRREM L A LTV D 2 E R S iz, BUE, TBIE T O FEBLHI R
WaEEZw, S OICEEMICENT 21T > T2,

Molecular Characterization of a Fused Protein of P450 and P450 Reductase PcCYP17a from the White-rot
Fungus Phanerochaete chrysosporium

Motoyuki Shimizu', Fumiko Matsuzaki', Shinji Hirosue?, Akira Arisawa?®, Hiroshi Tsunekawa?, Hiroyuki Wariishi'

('Faculty of Agriculture, Kyushu Uniyv., 2 Bioresource Laboratories, Mercian Co.)
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H & & Phanerochaete chrysosporium DEER B X MEEREZMH T IR T 5 Mt
EGUNRIBEDODRRA T T 7 A4 T

A HE, BAKITTE, #AEZ JuKEE - R)

[Br] AEEAHE TR ek B TR b BOMIEDO RIRE DT CTh D Y 7= & Me— Bl T ML AT aE 70 i
EMTh D, ABEFIE Phanerochaete chrysosporium 13V 7 = pfREEFR L LT, v oA F 7 —
T (MnP) BEOQY V=0~ A X —8 (LiP) 20T 5, ZHOBEROEBUIERME FTICHBWTH
EBINDZENREINTWD, ZDI LD, P chrysosporium O EFEIFE KT LT-Mfas & o7 B0
BUHEE AR I B AR o7z, 2 2 CE S, mEFR (HN) BIOMREER (LN) RV TENZNNUW S
D . P.chrysosporium FRASN 2 X7 B O RBEERIENT 2 BRtR L 7=,

(V554 & O] HN 36 L OVLN Seff FCRifd L7 flifast & > 37 B a “ocBAUKENCfE Lc & 25,
%ﬁ?%ﬁﬂ&~yﬁk%<£@otoMMDVmFMs%ﬁTﬁt«7%h74/w 7V M ERANWT,
P. chrysosporium in silico protein database {Z%} L C MASCOT MR T 5 L TH RV E%#FRELTZ, LN T
L. MnP1 CHifusb il bk FBHAE % &5 2 5T 5 glyoxal oxidase, aryl-alcohol oxidase %523 [F] € S 7z,
— 7 HN T2\ Tld, BE O FEE INK 53 fi#l# 3 | glutaminase, lipolytic enzyme, mannose 6-phosphatase. oxalate
decarboxylase %, LN FTITR LN HEENRFRIE ST,

Proteomic analysis of extracellular proteins from Phanerochaete chrysosporium grown on media with high and
low nitrogen concentrations

Hiroshi Teramoto, Motoyuki Shimizu, Hiroyuki Wariishi (Faculty of Agriculture, Kyushu Univ.)

0-14
Aspergillus oryzae F 1 v F—E DA Y I~ —4b & BBIEME/LEEE
ZHEEN, #EE W, HH F, —EIE BUmREE - AT, TIAETKR - RBEMm)

A.oryzae F v ¥ —BIIEEMESRIE TIEMALT D &0 O Re B 2R 2 -0, DU IE 1378 € DU SR CIE
FMT 2 DOFEF+Th D, ZOEMMEEZRESTF oy F—PomMEM(LEE 2T L2 AL
5OZW£EW@7%ﬁfmy%~ff@meij30WiNVGﬁﬁm5%ﬁ_@awn% *720.01%® SDS IZ
Lo bPriciEib s, ZL5EMN 5 pro-TY & acid-TY D% A T 4 UVERIHCB T 25 FEEIZTNEN
290kDa & 165kDa T o772, CD A7 FVOfRM NG, BRIEMEILIZ i@z&%L LI R N o T
D3 MEEICKREREER Do, NV T T 7@t NI T M7 7 IS T 2H R
8-anilino-1-naphthalene sulfonic acid (ANSIZ X D | ERIEMALIZ LD N 7T v 77 UERENREH L THDHZ &N
IR E T, TS DOFERIS pro-TY (X pH 3.0 THUEKRD Sy F 23R Al Wi il L ¢ &R L 722 0 iEME
DOFRTHNBERT DB N5, BIUREBICB T 27 VARG, EER —&EKOY 7 2= MO

BICVANLT 4 FREEPEELTWAZ EBNRBI T, VAT A VR 2 R RIS 8 i35 ABD-F I
L0, Cys108 B3 FHDOY AT 4 NEGICHE ST 5 Z L AR SNz, Cys82 [Lilifis AT 4 ThH Y,
FOMD 6 DD AT A UEREITSTNICBITAVANLT 4 RESICEE LTS EEZ 55D, CI08A %
FLR%SE 1T 68kDa DK (mono-C108A) & 380kDa D Z &R (oligo-C108A)D 2 il Y Doy F N EFES LTz, =
D 5 H mono-C108A (ZIXTEMEN 7 5313, oligo-C108A [XERTE AL 2 /% CEERILME 2 9N L2, A. oryzae
Fa T —EDOERIZITA Y IR METHD EEZOLND,

Acid-activation and oligomerization of Aspergillus oryzae tyrosinase
Yota Tatara, Takeshi Namba, Takashi Yoshida' Eiji Ichishima

(Graduate School of Bioeng., Soka Univ. 'Faculty of Agric. and Life Sci., Hirosaki Univ.)
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0O-15
SRARE Aspergillus nidulans (2381 D VARV A VR 2 U—F — DR
IR, AFHHE—B, I, R I, KEFSE (46 KBR - AR

2 B4y il AE SR VAR O AT & TEBEMAEMIZ B W T S RN R RBEISEE RIZE#E CH DL, ET LSRR
A.nidulans @ 2 F5y IR %2 MEREAICHNT T2 Z L2k - T, RREICBIT 2 5B RBREEIGE A 1 =X
LEBH LM LW EE 272, Anidulans D7 ) LEESN TR D & 2 O HIEROHKRKNFCTHDLE ATF
¥ ) —¥ (HK), HPt K1, VAR AL F o L—F— (RR) TN 15 FEH, 1 FEEH, 4 FEFES
HIZENDbholz, AFRETIIHNIRTHIL LV AR AL F 2 L —F—[ZESEZ LIFY ., % RR OAFHAE
EHONCT DO 4 FEEO RR BHEROERZ R A7, S0 N TERII W T b AT EHEIZS W TE
R E REIT D o7, LN L SrATREMROIZRRIZEF AR & FH L E R SAEFOERICEE N A6,
HEME A F-(conidia) DEAITE LSBT LTV, S50, AMATERE THDH 7 T4 A MEFT DI S BIEL
ENehoio, £, SrrA FLARNCF & DEENT L 7223 248 8D Prrl ORET0r 7 TH Y | Prrl & FEREICERL A
FURIGEIZEG L TWD Z ENB 2 iz, THRIE Y |\ SrrA FHEKITERL A b L ATk L T E R L,
PRILINF+CTHHHZ T —PORBICHLEE L TWE Z b, BLA b L A SEHEICB W CEE R EE
ERELTWDZENRHLDII R oT, ZRHDZ LD SrrA ITRIREOREISEICB W LR 7 =
JHE—ThbHEEZLIN, TOEBEIEICOWTEET D,

Aspergillus nidulans response regulator SrrA involved in oxidative stress response.

Daisuke Hagiwara, Junichirou Marui, Masashi Kato, Tetsuo Kobayashi, Takeshi Mizuno

(Agriculture, Univ. of Nagoya)

0-16

BWE Ity uT 7 —F (KexB) D XRENPHREEEICRIETE
KRR, HEARAT 2, PeBFoeiE s, (LTBIEE 2, JERMIE 4, Fsaini 2, I MEs 5, Pt 2, Tkt !
(BALKBREE - AW AR, 2 BUL KRB - TR . ARTR, *HIRK - B SR

Hxlx, BTty JHEE KexB OREIKNTORE ZEIAT 572012, kexB {5 T-IREEG & 1&
L., EOMNZIT> TE T, ZORER, kexB TIEMKIL, 7L — MNEBCHERFBEERRTEZRL, 0D
JERE B D RN D — S\ HIBE DFEAMEICE 595 cell integrity 3 2 /VARTERR I D RERRATEEAL A3 RIR &
Niz, 2T, ZORBOIEMEALD kexB ORI KO EEY 52 TWDA0EALNCTHHE
HC, BB kexB TREEIRHHIORE O FEM 7o LG FRNT 2 3 A 7o, T BERE EMRAT 21T 5 IS 72012, kexB filEE
R B OVBFAERR OB IR 2 Bk g, 7v 2 VIS X 0 7vh U aliEsE s & TV h ) REEE S SIS LT,
ZDORER.  kexB WIERKOMBIEEIX, 7 A VI AT 722 M0 B BE E] 73 A3 BF AR & bl U CIE R I e 2 &
oMo Tz, BUIE, SFEFICKHTHHEEPEOEELOFXF T F—E8, B-13-7 VI —BEORELHEL
TV, BBV ES T L. ZHEO SR SRk E TR 2 st Th 5,

Perturbation of cell wall caused by defect of the KexB in Aspergillus oryzae.

Osamu Mizutani', Matsuko Shiina', Motoaki Sano®, Youhei Yamagata', Takeshi Watanabe®, Keietsu Abe!, Masayuki
Machida®*, Tasuku Nakajima', Katsuya Gomi'

(‘Tohoku Univ.,Grad.Sch.Agri.Sci, ’KIST, *Niigata Univ., “AIST)

48



0-17

SRARE Aspergillus nidulans DI AL VR R AL V2B OZODOXF U HEER
(CsmA, CsmB) DKW BTELEAL, % REROFE BI BI 4R D fEAT

Prrsii ., SN2, KEBE GRREE « BAFR - 84 T)

T LRI E O MIREE D EEAER K O— D2 TH Y . T OEGBITIEEIKR, bl EE A H % F -
LTW5 & TS5, Aspergillus nidulans 1213, N KGN I A EFFRMEZRT RA A V2RO OX A 7
DX F U AMEFEZEEY 23— KT 5 csmA, csmB O _FEHEOBIRTNTFIET D, ZNETORITICE Y, csmA
WREERR & csmB HEEERR DO R OBELMERS R E I, esmA & esmB O _BEHHENASRBILL 7252 EREN
TWD Y, F72 CsmA ZI ATV U R AL BN L TT 7 F M B AR AR 8 5% S 00 W BE T B BB AT L
JRTEAL L. MIBRBESRR AT 9 2 LN RIBENTWD P, ARIFFETiE, CsmB OMfEN T O RTELERNAL 2 MFt3
5728, esmB @ ORF @ C RKufliZ 3 =2 ¥— FLAG O tag 3272 B - 72 D X > /37 E CsmB-FLAG % B
AR CsmB OO D IZHBLTE DRAFR L, MEEEEHIREIZ X VT L2 2 A CsmB-FLAG 2N B
Ko, BREEEREALO T 7 F BB RET A BE S, /2, CmB OI ATV R AL &
TOFT 4T A b EDOREE % invitro ICBWTRLTZ, S HIZ, CsmA & CsmB O JR{EALEAL O Ll oAH
AERIZOWTHIT 21TV W& ORISR 25 LT,

DT B, H4ERRED FAEYER LT 7 L ABEEE p.T
2) Takeshita, N. et al. (2005) Mol. Biol. Cell 16, 1961-1970

Functional relevance between two chitin synthases CsmA and CsmB, each with a myosin motor-like domain, in
Aspergillus nidulans

Norio Takeshita, Hiroyuki Horiuchi, and Akinori Ohta

(Dept. of Biotechnol., Univ. of Tokyo)

0-18
Putative role of protein kinase C in the phosphorylation and multimerization of the Woronin
body protein, AoHex1, in Aspergillus oryzae

Praveen Rao JUVVADI, Jun-ichi MARUYAMA and Katsuhiko KITAMOTO
(Dept. of Biotechnology, Univ. of Tokyo)

We previously characterized the Aspergillus oryzae AohexI gene encoding the major protein of the Woronin body and
demonstrated its plugging at the septal pore upon hypotonic shock by three-dimensional confocal microscopy".
However, the regulatory mechanisms involved in the formation of the Woronin body remain unclear. In this report we
show the reduction in the dimeric and tetrameric forms of AoHex1 upon lambda-protein phosphatase treatment, which
indicated that AoHex1 phosphorylation in vivo may facilitate its multimerization. Concomitant with the presence of a
highly conserved predicted protein kinase C (PKC) phosphorylable site (Ser151), the recombinant AoHex1 was
phosphorylated in a PKC-dependent manner in vitro. Moreover, culturing 4. oryzae in presence of chelerythrine, a
potent PKC specific inhibitor, resulted in the reduction of the multimeric forms of AoHex1 implicating the relevance of
PKC-dependent phosphorylation of AoHex!1 for its multimerization. Supporting these data, mutation of Serl51 to
Ala in AoHex1 caused reduced phosphorylation by PKC in vitro. While the Woronin bodies were visualized as dot-like
structures by expressing the dsred2-Aohex, expression of the mutagenised construct, Aohex!™-S151A4 as dsred2 fusion
showed perturbed localization to ring-like structures, which were also evident under chelerythrine treatment of the
dsred2-Aohex] expressing strain.

1) Maruyama J. et al., (2005) Biochem. Biophys. Res. Commun. 33, 1081-8.
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0-19
B A oryzae TB T DA — 7 7 V—0Hpfb, BE~DEE
SRR, KRIBHESE, ARY, EARBOZ  GRKEE - BAER - IS4

[Bf] b FORERZILUD & T2 EZAEMIL. REIMRIISE L CHIE S AV TR T 20 Cofg L.
AT 2 MaN D EEE N FET D, £EHE, A— 87 7 O DN REHEREE O A7 & LT TR
<. WFEREOMBAREIEIEL, Sboq 4, RERME . HRE2 O OB, Mgt SIcb 535 2
EDRHREINTND, RWFFETIEL, A oryzae I U O LT HRRE KT LA — b7 7 UV—ICBHT A%
B/BHZLEEEHME LT, A= N7 7V —IZBWTHERERZ R MR ATGS R E 1 V5T Aocatg8
DOWHEIZ L D4 — b7 7 P — DA BBEBE DFENT 21T - 7=,

[ FiEROER] 2 E Tl 2 1%, EGFP-AoAtg8 35 X 1Y DsRed2-AoAtg8 il A 4 > /3 7 '8 O JREfRMNTIZ L 0
A. oryzae \CBIF DA — N T 7 V=D EE R LY, AlAl, Aocatg8 WA VERL L. £ O RBIA O RN %47
S72, Aoatg8 BHIERRITA T EAB L OO AETORMICKEN RO, Fk/NEIZB O TiXb T 7 n
SABRENIZ SN, ZOWEROMINEIC DsRed2 Z5H S8, FRAMIZI T 2IEMA~DER Y AL
EEIEE LT T A, Aoatg8 TEERL Tl DsRed2 DHLY JALNBIEL S L7 o Tc, T UL Aoatg8 FREERR 7S FE B
WA= 77 V=% KRELTNDLZEERLTEY, Acatg8 WA — N7 7 V—IIHMHETHDH I EDNREBI N
oo Flo. FT I 70T —4— T T AoAtg8 % Aoatg8 MHIERRIZ BV THRIL S Bk 2 BIE L7 fE 5.
F7 I VRERFHOICRFPEARBIODAETOEMRPEET L Z EABE I, LEOER LIV | A oryzae
CBWTAH— R 7 7 V=N bR EICE ST 25 2 EOVRIB SN, BUFE, Z ORI S 04T 2T L
F—= R T7 7 V—RRFICHEZDHHEBIZOVTHERFAF TH D,

1) M5, Fa4BbRIRES TEHaY 77 L AHEEE p.67

Evidences for autophagy during differentiation and development of A. oryzae
Takashi Kikuma, Mamoru Ohneda, Manabu Arioka, Katsuhiko Kitamoto

(Dept. of Biotechnology, Univ. of Tokyo)
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P-1

AXER D YR E Fusarium graminearum DR FER BT BV VBB ¥ VX7 &

D FEAT

AB i, ZHEIE NS, SRR, H. C. Kistler. **, FHETH] (KK « JGA, *I8K - A&, **Univ. of Minnesota)

LFHAROIRE Fusarium graminearmu |IBWITIRE L N O#HHREZEZ3TZ L TRERMEL > TVD
SIRE Thd D, 2003 4, REILE O EZEMD HHEYIRESRIRE T2 F BT 36Mbp 12H 7257 ) LD AR
FIRRIE S HL. K 11,640 fH OBARF 23 L S vl B O I HIHIC F. graminearum THERE L TV 58 s
FEHALNZT DIORESERTICB T DT 0T — LENT ZIT o T2k R, X oL~ L b b
b 188 DB TFRILRB O (AL 17 FE AAEYHRHETYSRE), £ 2 TRUFE TIERIEREM O —
HTHDLZ NI BEDY CBAGICOWTHMATL, ETRFSERTFNOZ "7 EAfE L, ZRkT/ VE
KUKV CTHRBEL 7o, WRICTFrvr, BY v ALA=VFREICHEA LY VRO TR e sldE 4 Hv
T NERG L, ZORMEK, K410BOZ NI ERRy b 3TEDOAR Y b3 Y b 7 E &
LTHRHENTZ, ZHE TICIER L7z 2DE-reference map (ffl % O & > /37 B AR » M@ aERAMINE N
e ZRTTVEKIKENME) ITHREA L TEI D IIM OREY I R MR E CIRIEMEICREZR A H D & s Tnd
CAP20, #-f& dehydrogenase, woronin body protein precursor, elongation factor 72 &2 &de Z LML M E 72
7

Phosphoprotein analysis of germed conidiospores of Fusarium graminearum
Takuya Ikoma, *Haruhisa Suga, *Toru Suzuki, **H. C. Kisler, Mituro Hyakumachi
(Faculty of Applied Biological Sciences, Gifu Univ *LSRC, Gifu Univ. **Univ. of Minnesota)

P-2

FUVEN~ NBHARENS DB L 23R Fusarium oxysporum O 531 3 5 fEHT
BB 7, G, JIERER, RIS Sgf L, AL 5 CGRRER TR - *BREhoirt %
— e mE T U R N R R GUR)

b~ MEPEHTEE & HEE STV ST U R EAEE I S 0 2002 4F 12 AR LT 2004 4F 3 HIZ bV
BB AEFE ( Lycopersicon pervanum, L. chilens ) 38 KOS (L. esculentum ) #8E LT, T HHEMERD
RIZNER, FIZHMEL, AN, XN, BE, IR B EF 562 BROSRIRE A DBEL . RIEAIT o 72 & T A, Alternalia
JEH . Aspergillus JE® . Cladosporium J&®W . Fusarium JEH. Geotrichum JEE. Mucor JE® . Rhizopus
JEH . Papulaspora JEH . Penicillium JEHW. Phoma JEE. Trichoderma J&H. Ulocladium JEHE M R.H X
Nz, Fusarium BEICOWTITHELZRETE L. F. oxysporum 39 £ D b~ FNEFFE L —AREH b~ MLfE
WX DMEMEZRE L ZA, Wb FHRMEEZ RS T, EFRRMETH DL EE XN, Thb DFEKE
@ rDNAIGS fEIDOMEHFLSZRE L., T TITBREERFAD F. oxysporum 4553 ALBE OYEHBLY|E R ( )I1ES
D, 2005 ) LG L, T REENTEIT o2, EOMER, b~ NEE AR L OEEEEBRO F ooxysporum
BRI F. oxysporum f. sp. lycopersici (FOL) FRICE o> T S b 7 T A X — O HICALE L, bl
WL D & FOL ISR THDHZ EWRMBE T, F£72 2005 4 7 HIZ, A% 2T, BAERM O~
OBITHICH ST EBESINT WS b~ b (L. esculentum var. cerasiforme ) =4 L. FHRIZ F. oxysporum
EOBEL. BAEZNLOEKEKIZOWTH b CRHEMITZ2IT> T D,
Genealogical analyses of non - pathogenic Fusarium oxysporum isolated from Wild Lycopersicon spp. in Chile.

Akiko Okabe, *Nobuko Ishikawa, **Masato Kawabe, ***Motoichiro Kodama, Tohru Teraoka, Tsutomu Arie

(Tokyo Univ. of Agric. & Tech., *Japan Food Res. Lab., **Washington state Univ., ***Tottori Univ.)
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P-3
Gibberella fujikuroi +ERF BT A EDOLHE L ERE EBICL 2 FERERFEE
BENZE, SFMOfL AL 1 (BLK-B)

PR UXE L kD HEEAEE Gibberella fujikuroi mating population B(anamorph : Fusarium sacchari)id s lit

(mating type) DHE725(MATI-1, MATI-2)EEH TAREL 21TV, B2 A IEAT 5 heterothallic 721225
Th D, G. fujikuroi FGSC 7610 #R(MAT1-2, WM AT L OVFGSC 7611 #R(MATI1-1, Mifh:faE) I EGFP 5L
ey hengra~vATr BED Yy M ERRIZEA L TEH O B EEEEA & BFAKRE & Tl LT
B SN -F R 2 HR T 0%, 3 B8 (GFPINNA 7 u~A ¥ UiM/AZERD) 1220\ CEIGHIRNT 21T
ofz b ZA, B FGSC 7610 #k % MM, FEEERHLA FGSC 7611 FRAMEMI & L TR/ T 5 &, 1T 1: 11
BIE DT BE LTy TR A FGSC 7610 £E 2 JEMI, B4 FGSC 7611 #R2HERNC 95 & | FIES LT
L PERIE Y 0B L 2o 7o (2004 AEEEHAS ), FREE, ZO0BHARET 2L & bIlT, Hab Rl
HEENCOWTELE LT, £2, B OKERCHEE L THW 2 BERIE BRI 2 T, ko2 i (8
BEEERR) 2B LGEICL TEBRERPFE SN, S5, KREOERE TH D Fusarium oxysporum

(Roeatt) O\ 20 L 5a1ch, RO R 2FEKFEOMEERIZE O TO AR TERE
RAFHFE ST,

Segregation of phenotypes in ascospores of Gibberella fujikuroi and induction of barren perithecia formation by
culture supernatant

Kana Togashi, Tohru Teraoka, Tsutomu Arie

(Tokyo Univ. of Agric.& Tech.)

P-4
N—TF 4V g LZERRE Verticillium longisporum @ PCR & & 25 F R AT
HEEFRL, RORE, WHZE?, WRFE2, BFHNED  (CHEKR - A6, PHEEREE - AERE)

TR E Verticillium (2 X A EMI#EIT, £ V. dahliae & V. albo-atrum (2 X 5 & SITWBH N, BE
R OIEABRIX TIX, 77 7 FTRHEMIZROIRIRYEZ 7R3 V. longisporum 73 V. dahliae & & HIZHE E 72> T
W5, R 25 458 L 7= V. longisporum @ CA9 1% F T rDNA OFESI % R TE L. V. dahliae <° V. albo-atrum
LB L- & 2 A ITS flkiLde LA V. albo-atrum & FHRIPEDS @2 & | 18S FEIKIC 841bp D RFFLAY 72 ARL
b oZ ERHLNTRoT, T DOIFHREZ S &1 V. longisporum % PCR i3 52y o774~
—ZfER L, L5 D CA9 ML V. longisporum Rt L, FEES AREZR Y 7V 4 A L PCR REME LT, L
L. [BHIX 5 V. longisporum & U ToBfE L7- 8 k% PCRZIT L7z & Z A K HIN V. dahliae L2 STz,
6O Vd MERORERFRIFE (RFRESCEEIR) B LOEMFRRE (R 7 ) —AF X7 —
BIEME) 13, Wb WD V. dahliae L 138720 V. longisporum DFiLt —EF L=, CAO MBI VAR EvvH 2
T O BEAR OBIRRI T 3 2 FLi ™ 572012, RAPD IEfRAT° X b = B U 78 {5 § D PCR-RFLP {£IC X % fif
WradTinole, ZTNDHDOREERERNG, VA RERIE, CA9 Tk L Il D 2R 2R 9 56 & V. dahliae & Hu@ D %7
ERTHENHLZ N LT, 2D Lk A O V. longisporum 1213, BRI 721 53 B
HERbND 2FEBEOBENTIE L., Vd BERIX V. longisporum & V. dahliae & 155 OB 5 % DA HEME
DRI ST,

Molecular characterization of two types of Verticillium longisporum isolates from cabbage fields in Tsumagoi
Hidenari Saito', Saori Mori', Hiroshi Sakai?, Toshihiko Urushibara?, Makoto Fujimura' ('Fac.of Life Sci.,Toyo Univ.;

’Gunma Pref. Agri. Tech. Center)
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P-5

7 UBERERE D ClaCWH41 B FIIBEBAICKETH LV EASZE OMBEES K
WB59 3

IASEFAE - MR - i T - il ®— - Richard O'Connell - A AK™ - AEEEY  GURFRBZE - L
KH*)

7 VSR RIEIR B O B w e L3 ERAICHKETH S, 4lal, REMI L2 L W 1EH L& SR EER
RS BB P51 O ESEE T DORIE & MIRIENT 21T 72 o 7. REBKOLBREROFNT 21T 2 A, HEFE
FEREIC W CHIMBEA ARICBI 595 Z E Nl ST\ D CWHAID BT L @mWHREMEZ R L, AT %
ClaCWH41 L gy L=, WIZ AMT %2 T clacwh4] FRIEERE Z1EH L, MHIRFENT 21T o 7=. clacwh4] k1%
HIZFHEMEEZ R L, ATEra—AEICT 29EBORAROK T EZR L. AT KT A LIZBIT?
MEREEEBE LT A, BWEKRPKEOMBEREZIRT 5013 L, WERIZEE 2M4E5REZ KL
TWe., BTHEEEEEH O CTRFRTEOERZHAKE B L L ZA, FHAFEREIIHAKEFRETH-
oo LU b, (FESIERIZ I T DMK O & a X OFE FR I3 BE RN B R L TWD Z &b
Mmerpolz. LEDORERNG, RBAGE OHIAEES KO EE D, [TEIRROFRAKEIED KBIZEE T 5 AleMk:
NEZ LT,

The ClaCWH41 Gene is Essential for Penetration of Host Tissue and Cell Wall Formation during Germling
Development in Colletotrichum lagenarium.

Rie Matsui, Toshihiko Miyaji,Gento Tsuji, Shouichi Tsujiyama, Richard O'Connell, Tomonori Shiraishi and Yasuyuki
Kubo  (Univ. of Kyoto Pref, Univ. of Okayama.)

P-6
GATEWAY VAT AZFA LA RERA BB FRHRERT ¥ —DHEBE
S 2%, Evelyn B. Elegado, iR¥EME  (JLRBEE - ISHET)

(B8] T4, SKIREOZ 7 AEFTAETIZ D0, % < @ Hypothetical Protein s 23 [FE SN TWD. =
O OMREEMNTT 5121, BEETHEERAAAIRTHSH. Bin T HEERI, MEMGEZREZFHA LT
T b Z ENZNN, Z OMIEEN DNA OAERIZIE, HE D 7 m—=1 7%, fusion PCR % 2 Fi%,
NT AR UEX LTI ENSH D, AEIF 4 1T Inverse PCR & VY, & 512 GATEWAY ¥ 27 A ZFIH$
% Z L CHEEICHEEM DNA 2Bk 5% L, TRICHNWDL R X —OREEEITo 7.

[ 715 L K53 ] Inverse PCRICE W, A T OB DNA #8008 L, ~— 7 —@ 152 oy ¥ — |
#E#%, Inverse PCR (M L7-I[RE%3E CRIBR 5 2 & T, WM DNA MERTE 5. Zox_s7 7 —i%, #l
FREESR YA R &R 2T, 7B OfEEIC Inverse PCRITA SFEG TE 5 Z EANEE LU, pGEM-Teasy 7 7 A
X RO MCS i S, £ 212 pCB1004 DA 7~ A v UiitEER T2/ AL, & 512 GATEWAY D
attR-Cm"-ccdB-attR #15 % #5535 Z & T, pDESTR Z1E L7=. ZDO_7 &2 — |23 REM 7o il [REESE O YA
L2372 <, GATEWAY (Z X ¥ Inverse PCR Wi 7 250 L <A TZ %.EF /L& LT Neurospora crassa @ Frost
BIn T OWIEFERAZIT -7, Frost Bis1 D30 3.6kb @ Xhol i i % Inverse PCR THilE L, pENTR-D-TOPO
(7 v—=271_, pDESTR |[Z##f2 %, Xhol THIL L7=. TN &M TCN. crassa B ER A I EIR LT- & =
5, %L D frost ERMEEO an == G0N0, PP UrIic kY, B FRENERSNE.

Construction of GATEWAY-based gene disruption vectors for filamentous fungi
Ayumi Abe, Evelyn B. Elegado, Teruo Sone
(Lab. Appl. Microbiol., Grad. Sch. Agr., Hokkaido Univ.)
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P-7

A X BIFE O DNA fl# 2 EH B R T B DT

Evelyn B. Elegado, [ 4%, Marites A. Sales, JaWiifi733%, A TH, @R (EXREE - IWHES, *oC
By REL - AR

[B)] Wb BREOBEM L —ABRIZIE, FT v AR Y OB KB 7 Yt (KR LZE, DNA 850
FHZ NS L TWE EEZLN TS, MIANTO DNA ## 2 %& #H > T 5 O 1% DNA i 2 [E1H & s T
HTHDD, WHLBLREIZEBIT 2N OBEFEOMATOME LR, £ THRLIFA RS BFHEICE T
% DNA #¥ax B BIETFRED 7 0 —=" 7 %47\, DNA M2 OV S BIFE L — A B RICB 1T 5758 4
OMMCTHZEERME LTI 21D T D.

[ 515 R O 5] #H (BB AR T RED T &, AHIRFEHA 2 (2B 5 315 F RADS52, RADS4, FEAHRI AR bifs &
(NHEJ) (2B 58151 MREIL, Ku70, Ku80 D\t BIRE AT W 27, Rhm52, Rhm54, Mhm11, Khm70, Khm80
% Degenerate PCR X OV /) AT — X2 NEH O PCRIZE Y, AARPEA R0 E BIFHE Inal68 Bk L 0 HufF L7z,
WEBSIENT OFE R, oD BT VL N. crassa DFHER 7 L bEWAEREMEZ 7R L7=. Rm52 & Rhm54
% N. crassa mus-11, mus-25 ZZBARITBEAN LT & 2 A, BEED MMS(A TV A & 2 A VR VRS E F
ZHHML, HWRET2HEN GRS, Fio ) —F U OREE, Rhm52, Rhm54 13 MMS, UV OZHJEIZ
Mz, Ay a2 v 7 (42°C), Methyl Viologen T % DG D FH NGRS, 18 EOMBIMESIGIZ X DR BLO
PERMDEZ A2 A[REMEZ R L TW 5. BUE, Khm70, Khm80 @ N. crassa X B OFMHRRBR L, T FhoEx
F @ pDESTR % W T HEEERR DAERK 24T > T 5.

Analyses of recombination al repair genes in the rice blast fungus
Evelyn B. Elegado, Ayumi Abe, Marites A. Sales, Asumi Iwasaki , Chizu Ishii’, Teruo Sone
(Lab. Appl. Micriobiol. Grad. Sch. Agr., Hokkaido Univ. *Saitama Univ.)

P-8
A XS LREADONEGRERICNT D774 FRAEMWEDORE
RN, SefEE ORELAET)

~ 7 v o4 RRFAWEIZFEEAEWD 508 VR Y —AIZEEL, X7F FEBNIGELET LI LIk ¥
VNI BARERET AL THLNTWS, LER-T, BEEAEWCEWTEI bary U T7RY, B
EMRID VR Y — D EFGOT NI R TIER L, MRAEENBZ L2 ENTHEEND. L LeRL, £
F U URRER, IL-8 DA N A v OREAREFEER, &S AERFEM e EEROPUEEN CITFHA T
BRUVMERADBHE SN TS, 22T, v/ 74 RRFAEWEDRA 20 b BIRE OSSR EIC b EL 5
ZIRWVDIRTEEITV, MR A2 R ESTIC L EEE 2 TN R oz, £z, BEEAEDICBNTH
NI ERRILENRENH D MO EME IO T HRROREL B o/l 2Ah, /mIF LT z=a—1LT
LA E MO LD EN R ST,

The effect of macrolide antibiotics on appressorial development of Magnaporthe gresea.
Osamu Takwkawa, Takashi Kamakura.

(Tokyo Univ.of Sciense)
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AR HFEOEHMBBAN TORLEBE L BFRER
ML - FEARAE RS - AR - AV - SR (RTRER)

A XS BIFEOITFIE, HERERDDIETEA R ~ORANCE L EREYHBIEIZ OV TIEZE < 041
DRHITWVNDD, HERABROEBREIZOWTIIRFEDE /S 3L\, EGFP H3 B % IV T A R BERTHL ~
DR, BABEROME, SIEOXEZ LESBEME T TR LE 25, BREWEEINEE SN, 2
NE R IR IR~ DR ARFISHARRES T TV o 7o AR, < OWUiE o721, MlaEEZ B AL, £
fZTIX EGFP OENN SNV ThH o 7o, Z D%, RABERILICI FLA % 1 Oz W ankk O B A%
WEa Ll of. REEMICEBIET D L, MK 6 Bt £ COREMN LR AR ROMEIT ookl Kyt
7. TRbbLREARBEZNLBIEINSHENSE KD, SEEHEZ < bOERE, 96 FiEZICA LT
i&h& I EED TR MENENEAR TH D, AW RICED 2 FMII(B19)E s "0 ORF Lk
2.1kb OWr & FitlZ EGFP Ak L, OB AMERAZ R L TR L& 25, Bl 48 Rl O RIE
DREANBERITITENDBRBD N b DD, 90 Kefilg DR AR R TIXEENBHEL Tz, ZRHDZ LIEAR
E DR AR OBEEDR A AN TEILL, TR E/FHZLTHBETIERF LUV EDLZ L EREEL T
72
1)Saitoh et al. (2005) 23" Fungal Genetics Conference program book p137

Dynamic behavior of rice blast fungus expressing EGFP in rice sheath cells and associated genes expression.

Takashi Mitachi, Ken-ichiro Saitoh, Masaki Kanamori, Tsutomu Arie and Tohru Teraoka.
(Tokyo Univ. Agric. & Tech.)

P-10
A XNV BIRE 5T B E & 5+ CBP1 EEY O RTEM DR
AR, TREEE—ERE, AIT A, SRR M, SEAEE CGREIAERT - 42 TR

A 2GS BIRE O SRR EICR S 95 CBPI A2 — RT 5% L7 B3 N KN % B 7 F LR
FINFET D Z LD, CBPI 5T EWI TR R X ITMIESA~BITT 2 L TSNS, £TRKY "7 H
ZCKIRMIZEY VEA LA = VICEATRRINN G EATEY, 20 XK 5 BBV &> X X7 BFIZEB\WTGPI
Ty H I L o THIIRIEIZES LA U X7 F FEHZMAREEN IR L T8 2 st ~FH T 5605
FERTWD. b L, CBPI BaTEMN GPL 72—t ENTWB 2R BIEARY X7 B RIENE & ERER
PERET D ETMARFEHLE 72 5. GPL 7 v —{b Sl & v /3 781 % PI-PLC ALERIZ L - THERHEREH & ifF
B35 7-%, CBPI ® C K& GFP OfhG & R 7 E BB T 22 EHL, 77 77 X MEB
XO78m b7 F A F® PI-PLC ALHERIC X 280628 b 2 BB B L OREEG O T ¥ X VT 211729 =
LIk o TZEDORIEL GPL T » h—{bOFE B LT,

The localization of CBP1 protein of Magnaporthe grisea.

Shunsuke Okamoto,Kenichiro Saitoh, Tsutomu Arie, Toru Teraoka,and Takashi Kamakura.

(Tokyo Univ.of Sciense, Tokyo Univ.of Aguric.&Technol)
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AXNLBEEDOE ZAF V% F—F Hikl DIFRIEER DT
BHEM 2, AL, SeER2 TRERE CERF - POREF. 2HEPEA - T)

[BM) A FORBEERFRETHLIA TV BHREDONA 7Y v Rk AF Y 2 %) —+F Hikl @ null (K
(ARikD) (XEIEE ORI T 2 ERBIEEEZMEAZ R L, WEMEITHAEKRE ZD S22V, —F, —HoaER
& (hikl-M16 BIZ2 BAR) (X ER RS E K QYRR DR T 2R T, 20X 5 RBEZ R RNZ B &)
W25 &L bz, Hikl OFRIBEREZALNICT LI L2 BE LTHENT LT,

[k - fER] B Db b ECTHIRBEEDA b L ASEIZILp38 MAP X T —EREE5T5, 1 x0bbH
JREEZ BT Osml 28 ZAUCHI S T 5, Hikl 25 OFF#R2 Z O MAPK B 2 TG AL T 20 E 5 0 & A5 7
WIT . Ahikl B K& Y hikl-M16 B % g d BB L 72356 D Osm1 OVEPE(L A fi#HT L7z, hikl-M16 BT, &
1RBEALER L 72356 D Osml OIEPEAL L~V ITEPARE RS Ahikl Bk & g U TR L CTH Y . Hikl (X Osml @
TEMARIAT S OB 52 L TnD Z EDNRB I, E£72, hikl-M16 #£ T Osml OTEME(L L~V DOIK T
EIRIBIEBIEZEDO —2SDRKN TH D Z L AR I iz,

Analysis of the signal transduction pathway of a histidine kinase Hik1 of the rice blast fungus
Masumi Morita'?, Takayuki Motoyama', Ron Usami?, Toshiaki Kudo'

('Discovery Res. Institute, RIKEN, 2Fac. Technol., Univ. Toyo)

P-12
A RS BFE O R ERIRER ORIEILE ~ DG OREAT
S, AR, TR R - s

[BM] SR ERIEERITI N7 T U 7 H L EESCHEY 72 CICB W CBRBIGE R SIS T 5, A FOKE
FIRRE CThH DA 20D BIRE O F ) AT RO EREERK 7L LT, 10D (fEE) ~ 7V > K
M AFTV o T —8, | HOWESZ ATV VBB Y VRV B 3HEOHELV AR AL X al—X
—PNEET D, ROEREERNFICER L, £ 305 BIRE O RO IE RIS ER O BRETIG A0 F A~
OEGEZHALNCTHZ EEHEMNET D,

[HiE - FER] A R0 S BIFE O R BIR RO EZ T T 5720, 3 DOHEL AR AL Fa b
— X —iBfirT (MgSSKI. MgSKN7. MgRIMI5) DiBfn THEEARZER L=, 3 FOBE TIERE @i o
BEHC O A F W 1T B AERE & AR TZ - 7o, MgSSKI i85 IR EERE CIXBE 2 @i Bz ez~ Lz, — .,
R A b L ARSI & OB R T IEAR T L B Ak & RRRE - 72,

Functional analysis of the two-component signal transduction system of the rice blast fungus in response to
environmental signals

Yuki Mukouzaka, Takayuki Motoyama, Toshiaki Kudo

(Discovery Res. Institute, RIKEN)
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Neurospora crassa DIRZEE OS ¥ 7 TNV EERBKO TR CHIB I N BEFORE
B OHET, WEES, i)llsaR, ARE, LA %2 BANE CGRER - A, B 2 30ER - 1)

T I8 FEDIRFEEOS ¥ 7T IVARERRE L R ORGE Y 7 T VREHOG R Ide AF Vo FF—+8
EMAP X F—BH A7 — P bR SN THEY ., 0s-2 MAP 7 —F 1L HOG1 ZHERERIICAHM T 5 = L AN
HEN TS, HOG O Fiii TlX, CTTI (Catalase) X°> GPDI, GPP1 (glycerol £ kE#5%) , HSP12 (heat shock
protein) , FBP1 (WEFTEBIEEER) e COBMEFORHIEINTWD Z ERHEIN TS, LrL, OS R
DT THIBE SN TV DEEFIZ OV TRIZ E A ERED RV, £ Z T, HOG IO Tt CHlff ST\ 5
BEFOFNYI 0T T IR TEDT ) MEREIVBER L, BETORBLEELZ Y 71 A L PCRIEIZ X
DN L7z, 7238, OS RO Tt THIE SN2 BIa FOREIL, 1) RHBTELEL LU 0S BREICEHT S
B4 Fludioxonil ZLBLD M 712 L 0 BEMNEEN T 5, 2) 0s-2 BEETIT A b U AT L BRI E) 314K
T5H, L ERIEEL Lz, FORE. NeCTTI J (N NcFBP1 13 1) 2) & bIZR v, EBEREE FIEEIC OS fREE D
THTHIE SN TNDZ ERHLMNTR 72, L L., NeGPDI, NcGPP <° HSP DiZiBE, R EAILERIZ X
LFHEBITRDO N oTc, TDZ L LD, HOG & & OS #1& O F it THIEH ST\ 5 8BS FHITIFE
WD ENHALMNER- T2, HOG R & RIERIZ, OS BB OIEMEITMEN 7 Ut — VB2 NS85
B, THRCAETEHZ ) Bu—LElESR L LT, NeGPDI, NeGPP Tit72 <. NcGLD 73 os-2 {RIFHINZ 3
Bl SN TWDZERHLMNE o7, S5, OSRERED TR THIEI SN TS 26 DOBIETORELC
DNT, LA P L ARE— g v 7R EDEFER b L AREITOWNTHENT LD THRET 5,

Neurospora genes induced by osmotic stress and fludioxonil under control of the os-2 MAP kinase.
Rieko Noguchi, Shinpei Banno, Ryouta Ichikawa, Makoto Kimura', Isamu Yamaguchiz, Makoto Fujimura
(Toyo Univ. Grad. Life Sciences, 'RIKEN. Dis. Res. Inst, *Toyo Univ. Fac. Engineering)

P-14

TANRVHAEDERF TV F T —E-MAP ¥ —EREK L cAMP-PKA B D I 1 2
k=7

PRI, HEERH TS KR, ORNE?, AR (R - R, 2EROF - ORAT)

T H 3T B D cAMP-PKA R8I35 £ FIERR » KM ESRTE R OFIIEICBE 5 LT %, TEFRITE ML AR 5L & HfE
ESNDMETY 7 2=y b hah BRIZKPE R OTUE & 3E T TR O RIGDRBD B AL, [FRRE OBERr 22 2 L HE
ES D= § pkac-1 ¥RIZ53 4T TR < TUHE S AU colonial 724 H AT 5, —Ji. Ustilago maydis
TIL cAMP-PKA R DA EE D72z, BB EES M & iprodione M2 R HI3@®E STk, 78
YHED 0s-1 EAF T FT—E-MAP F T —EBOS)REDOLERKOIBE LEELL TS, £ZT, 7
V71 ED cAMP-PKA #%it§ & 2B EINE & OBEZ i ~72, hah 3 X O pkac-1 #RDI2E X iprodione (2%}
DR, BAKREBE L ETRO N o7, £, ZEHERE os-1/pkac-1 & os-1/hah DIREIT, 3
AKHNZIL 0s-1 BRIC K DHE RS T 2N pkac-1 & hah DFEREZR R LTz, LD L. pkac-1/os-1 ¥ Tl os-1
Db DR BERESZMENIZIEZEITHH S T LA 2% D NaClFE F TAEBFMEES NS Z LA L7,
WIZ, hahlos-1 BRTIE, os-1 BRE D S HICRWRBEEZMEZ R L, ZhbHDZEND, REFEIGEITH
LT, cAMP-PKA #%§% & OS BEEMIZIL Y 7 2 b —27 23 2 AlREMEAVRIE Sdv7z,

Cross talk between histidine kinase-MAP kinase pathway and cAMP-PKA pathway in Neurospora crassa

Setsuko Watanabe', Azusa Shiozawa', Shinpei Banno', Makoto Kimura?, and Makoto Fujimura'

('Fac.of Life Sci.,Toyo Univ.,”’Env.Mol.Biol.,RIKEN,)

57



P-15
N. crassa DB DO A F Vo % F—ERBBERECEET 5
EEHT X, MERE, FEHI=E FHRE, KM BAED (CHEEKR - Ad, B - PRt

EAF VU FF—EHK)IE, HIFEERETIE I BESIND)OARTH LA, RRE IS E OB FFET D,
LarL, 206 DBEREIZ DWW T os-1 HRIBIs T 2N REEISE & R A fludioxonil MHMEICE L L TW\Wd Z & LA
S AFEAEB BN o TRV, £ 2T, RIRED HK OMRELZ R T27-DIC, TN IeDs 7
LAFET D 11 FEAD HK BB T OB IEROERR &2 38 Z 78 > T b, BITEE TIZ, NeFOSI %< 10 A
O HK 5 THIEERO BB KR Lz, L L, B35 N7 &K (os-1 ZRKEZBR I, RBIEESEME, &
A& MR TOVBRBIEA 2 IR L T AR EBERIPEOZITR O b, & HK O FET 5
WCE Do T-, £ 2T, HK #5 THOBEEBO TREM 2 RGEET 5720, ZEMIEKZIER LT OE %
Tz, HEERERETIE SLNI (BB UV —) OMEK L lethal TH D ERMBINTWDN, TH/RUH
E' D NcSLN HEERR X, Aspergillus D356 & RERICBE R E 2R SR> T, LU, nesinfos-1 —FEZ2 Ekk
IE. os-1 AR L 0 b EmWIRBEZMEEZ R LTz, W12, Ser/Thr ¥ —€ KA A > % D NcHK3.79 sk
X, os-1 RO EEEZM2INHI L=, 728, neslnfos-1 B FRRIT os-1 BF & RIRRICEA & EMMETH - 7=
D3, nchk3.79/0s-1 " HERMKIT os-1 BRIV BIEANEZMEZ R LT, ZhbDZ Linb, 5O HK NREE
JEEIZBIE- LTk Y . NeSlnp & Oslp OICITEDFAEIER 2, I NcHK3.79p & Oslp OHIZITA DA
ER»H D EE 2 b,

Three histidine kinases involved in osmoregulation in Neurospora crassa
Azusa Shiozawa', Akiyoshi Okada', Noriyuki Ochiai’, Akiho Terai', Makoto Kimura?, and Makoto Fujimura'
('Fac.of Life Sci., Toyo Univ., “Env.Mol.Biol., RIKEN,)

P-16
Cryptococcus neoformans D ’~A 7 Y » RZE Histidine kinase %2 = — K9 3% &= F CnNikl
D HEREMRAT
BAKARED, DY, &IFFE D, Drivinya Antra”, FRE?, AHF=2, JIIARGED
(WFIEKR - HEE, YK - B)

Histidine kinase (HK) (3% < OEEH TV = =/ v — L RAHIEEANI R 22 MRS EHE IICBE D 5
MAPK ¥ 7 FIARERE ZHIE T2 2 E RO NTWD X U R E Y VigkiEE Th D, 4h, b MRFE
Cryptococcus neoformans ® HK % 22— R9 % LHEE SN DEIEF CaNIKI % 7w —=2 7 L, WG %
Tolc, RS, 7 7 BEANZHWHERRBORE, TR IE, ARV BHRELZIILOET D
FLEFE O HK GBAR T OTE AL 2 HHO I & < PRAF STz, B4500 H 3 D S 38 ZaR M BF TADL & ¢,
RBIORM~ —F — BB T & CaNIK] Bin 1 & OEHRIC K 5 BETHE 21TV, BEHEREE TADI2 2 S L
oo Tz R — LRPIEEAI T LA F Y =Tkt AR IC W TR LT & 2 A, YPD i iAE He
ZHWTGE OB ATIBRIZRTF 5 MIC X3 ug/ml THo7DIZX LT, TADI2 Tix MIC fE2S 48 u g/ml £ ¥
HREL, RKEODO CaNIK] BETIXMMOEEE & FERIC T = =L B e — L RPIEEANIC R 5 &z M IcB 5
LCWe, —J7, BIRBIESRM T COAFIXE AR L ZRN AL Lo T, B E T % #5795 MAPK
THD Hogl OV UEMLIRIEZ B L= & 2 A, BAERKRI VKL ~L22 ) VB LS HERE STz, BIE, B)
MET NV EHWTDEEEREZITV, KBETOHREE~OBEEZREET TH 5,

Functional analysis of Crypfococcus neoformans histidine kinase gene CnNIKI.
Kiminori Shimizu", Akira Watanabe", Katsuhiko Kamei”, Antra Drivinya”, Akira Yoshimi®, Chihiro Tanaka?,

Susumu Kawamoto" ("RC-PFMT, Chiba Univ., Grad. Sch. Agr., Kyoto Univ.)
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Aspergillus nidulans E AF T 2 F F — BB T nikA. phkA. phkB O HEMRHT
FA AR Wiy 0 o FUHE—B, AR AR (B REeEm i - AR sEE)

[H B9 SKIRE Aspergillus nidulans (21, His-Asp U VR U L —RUE AR EERE (2 B9 54 5 hybrid A histidine
kinase (HK )& = — N4 28528 15 AAAET 5, HxiLZh b HK BinTOREMRINZ AR s LT, ik
)72 EEE DAERL 21T > T D, AL, Neurospora crassa nik-1/os-1 OA )Y a7 T2 nikA, N
Shizosaccharomyces pombe phkl/mak2, phk2/mak3 O 7)Y 7 7 phkA. phk3/makl O 4V v 7 phkB, I Zi
WZOW TR FIE OB & i LTz,

[ 5] 1. nikA BREERK  N. crassa DFNR.D> 5. A. nidulans nikA WIERR TSRS B MHEIC R 5 L PRI,
LU, nikA WEEERITERETFEZMEE RS T, © LARBRELESMH TICBW AT & BEE RN E L
HBIELTZ, F£72. N.crassanik-1 BEEHRIT, RIRERENREE, AT dr 70U FF Y =k L
THHEZ RT3, nikA EERIZ Z N OHEAMFE T T, HFHFEET L B REF LR LI, 7V o — LR
BEEE R T DIRBUZ G 2. D nikA THIEOEEIZ OV TIBIEMHT L TV D,

2. phkA. phkB WE¥ERE  S. pombe (235 T, HK B TIEE(L A b L A IRECHMHAICE G L T2, %
HK & {57 O BMMIE Tl 2 & ORI 2 BE R BT A 572\, [FERIZ, A. nidulans phkA, phkB
MERE b RE B R R B A RS o T,

Physiological roles of histidine kinase genes, nikA, phkA and phkB, in Aspergillus nidulans.

Yoshihiro Matsubayashi, Yukari Yamazaki, Jyunichiro Marui, Masashi Kato, Tetsuo Kobayashi

( Grad. Sch. of Bioagricultural Sciences, Nagoya Univ.)

P-18

SRAIRE D Hogl # MAPK DiE#: I SNV —FMEe A F Vv F—FBiZkoTHIBEh
%

FRE, NBEEY, EmEEE, HPTa GUKBE - UHEE - Ay, P8l Fa—2 K)

FrEra v ZFEMBFEO 7 V—Te AF P xF—¥ (HKI) #&fs1 Dicl KEHKIL, PHNARF
VAR FHIZRLNNC Y == v a— VRIS EmEE R L, BEERZEE RS, £, BHEORREIC
BWT, 2o OREAID Hogl B MAPK Z BFTEMHALIEL Z LB LN > TS, Fxld, HKID
& HOG R & OBMRZH LI T D720, bvEr 3y 2 EEMIFE OB AR & NS Dicl KIBHZ it
AL T, KED Hogl ! MAPK (BmHOG1) DV UFbARR AN L7z, £3, HEAIERWREER L X
B D O TR EERANLEE T, BFAERURR & Eel U C Dicl KAEERICH T D BmHOGI OV VR LITIFHE ITIK T
Liz. ZDZ L5, DICL X BmHOG] DOiFMZRYT 4 ZICHIBEI L TWD Z ERH LN -T2, —H,
ENRIBIESRAE 72 & N IR E O FFLITIX, Dicl KRIEHKIZIH W T H WM BmHOG1 @ U UL &
iz, L= ¢, REICIE DICE LA S BmHOG1 OIEMEAL 2 Hlf 3 2 R+ 28MFET D 2 L AR S 7.
X5, T E®HKIITH D NIK1 (0S-1) & Hogl 1 MAPK T % 0S-2 ORI &ML L 7= BIR 23 3-
WHENIZZ EnD, —RITRIRE O Hogl ! MAPK OiEMEIL, HKINIZ X » CHIEI SN D L EZ BT,

Hogl-type MAPK activation is regulated by group III histidine kinase in filamentous fungi.
Akira Yoshimi', Kaihei Kojima®*, Yoshitaka Takano?, Chihiro Tanaka'
("?Grad. Sch. Agri., Kyoto Univ., *Present address: Duke Univ.)
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TN T I:“O):‘/ﬁ“ﬂ‘/l/i%{ﬁ% ncSCDI1, ncSCD2 DfEMT
JIMEE, —aEZE GREKR - Aaf )

S.pombe \Z351F % Cded2 KAFHI S 7T MREER BT OB R 07 7 F UG AR & Hila D HE
TERL & #MEFRF LT3 0 . GDP/GTP ZZH#ilK 7-Cd 5 Scdl &, Cded2 G HEEE TH D Scd2 73 Cded2 ¥ > /37 'F

OFEICEE L TWDZ ERmbnTWn,

T AR AEICBNTS Scdl, Sed2 7 X/ BEELHI & FHREIMEZ R TEBE TN ) LT — X X=X BIZ/FIEL,
ZNEN%E neSCD1,ncSCD2 & LTz, £ L TENDLBIZR TN T IAN AETED L D 2iEE LT\ oD%
D 72012 neSCD1,ncSCD2 BART Z ks L TE ORBIM 2]~ 7=,

PERR L 7o AR TR T E R OTRIC B 2R L, EE0ETEZER LRV & MiEARTRR EoRGA
R LTc, £72. neSCDI, ncSCD2 W ARFMIERM ORI FEFICR S P FFEE R LTz, ZhbnZ
&LV neSCDILncSCD2 1XT /X A1 EIZB W T H BB OMENICE LG L TR Y, & 512 neSCDI1,ncSCD2
XF— R ECHRE T S Z LT EN D,

Characterization of signaling gene ncSCD1, ncSCD?2 of Neurospora crassa

Masashi Kawamura, Akihiko Ichiishi

(Toyo Univ, Fac. Life Sciences)

P-20
adenylyl cyclase BRE R ZMET 5 RAE R
SR SER D AT NAE L VTR P AL EE D DBIRERER - T WEAME AR BT T X (BR)

FARBREDE L BWT B30 7 EFRRERIZEIRZE BAK cr-1 OFFFERH OJFN 23S adenylyl cyclase s 1 0D 225K
BRIZEDODTHD Z ENRE SN, or-]l DR EIBREBRET Z201H S 5 MEZERE RS SHE Tk
Z oD H B D 1 KK hah I protein kinaseA @ regulatory subunit # = — K3~ 253& {K%(MCB)O) catalytic subunit
L DOFREEENLITHL Z o Te RIRE R TH D Z & DAMRED T m 1. MRk —IcL>THE3IMar 77 b
Y ATEHE SN ATNT hah LTI OMERRLERBRT wh KO ah ([ZOWTBRE, HEHE, HERZME

EFRIZOTINHICHOWTHET D, I HIT ah ITHOWTIRKES 723 MCB TH Y | hah L1352 % ¢
AMP DFEEGIALIZ IR E R EFF D Z L35 T2 3 . wh 2R E BARIZ OW T RR BB T2 RER Th 5,

Suppressor mutants which suppresse adenylyl cyclase mutation
Kouta Moizumi", Masanori Kawauchi”,Aiko Kudo?, Tadako Murayama"

1)Univ. of Kanto Gakuin 2)Asahi Glass co LTD
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B Aspergillus oryzae 1IN E L b 2R ET S
IR, TP, MOmREs, A 5, B0 GRKPE - BRAEFR - IG4AET)

(B8] B A oryzae ITFEFPEH LR O AERRBEMO—>TH Y | £ OBEHRAE - HSUWRED = S5 Bl
BT BIEFEDFICBW T BERAMEZ 5D TWD, S LI FAEWRNTIEE VT A oryzae D&
B HEREDENT 72 E B AThI TS, LI LINETA oryzae IZHBWT, BERTO—2>Th 5 RS
DOHEBENAEFCHEME2 CICRIFTREBICET 2 MAIXIT E A LRV, £ 2 CTH A L84 RIB40 % A
THIF DR EE R~

[ 71k & #& 5 ]Potato Dextrose 7' L — M58 T HESLIR OB Z A F N ETERICOW TR & Z A,
BEICB W CHIO TR FTIIBEHRORTTHIHETNITEA R I NN AR ENT,

A CARRETH D AL nidulans (2B OGRS FCIXmE A, JERHN T ARG E I 2 &N
3o TWBD, & T A oryzae & A, nidulans R L1728 2 A LiRORBR ZH ST, ZOORKE THOHL
ENEZD LR ENT, Flo, BETONOERRICEDEELW L0, RELLFEALITBIT LR
BB A7, ZOfER, REXICEN T, AR EIFER—BEORIMZ R LI LT, HFik
FREHC I W CIIMEE D IFIAE, AFHEP R INT, TNLOORELD | KoFoMkx RIERICK R
Roley 7N BEOMENI RD > TWD Z BRI T,

Light decides the differentiation in Aspergillus oryzae.
Rikou Hatakeyama, Tomoyuki Nakahama, Yujiro Higuchi, Manabu Arioka, and OKatsuhiko Kitamoto (Dept. of

Biotechnol., Univ. of Tokyo)

P-22
THE smtA GENE ENCODING A SAM METHYL TRANSFERASE IS REQUIRED FOR
NORMAL DEVELOPMENT OF ASPERGILLUS NIDULANS

Kap-Hoon Han', Hyo-Jung Kim, Jee Hyun Kim, and Dong-Min Han (Div. Biol. Sci. Wonkwang Univ. Iksan, 570-749,
Korea, 'Dept. Pharm. Engin. Woosuk Univ. Wanju, 565-701, Korea)

The smtA (SAM Methyl Transferase) gene encodes a methyl transferase carrying an S-adenosylmethionin binding
domain. The gene has 9 introns within an ORF consisted of 353 amino acids. The smtA gene in multi-copy can suppress
various mutations such as sndE80, silCI188, silD6, silE181 and silF174, which are responsible for preferred
sexual development even in the conditions favored for asexual development. Both sexual and asexual sporulations were
reduced and delayed by smrA deletion mutation, even under the conditions where either of those developments was
promoted. The mutant phenotypes suggest that the smrA gene is not essential for initiation of both sporulations.
However, it is necessary for development in normal rate. The smrA gene was expressed in high level during vegetative
growth and maintained upto the late stages of asexual and sexual development. The level of smtA mRNA was reduced
in veA or fluG deletion mutant. The veA and the fluG deletion mutations were epistatic to smtA deletion mutation. These
results suggest that smtA acts downstream of veA or fluG which is known as a positive regulator of sexual or aesxual
development, respectively. And also they support the suggestion that SmtA functions in both sexual and asexual
development.
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Aspergillus oryzae (\Z 33T 5 steA 7 F 1 7 O HEfEAT
FRHEEA, ERE CGROTR TR - A9 1)

Aspergillus nidulans O steA TIERR CIXAPERL T DI INE AL D Z & D26 | steA 1 I VERLF DI AR A Hil4H 3
HERBEFRHIK T % 2 — RT 58 TE L THEINTWD, A oryzae D7 ) NEFTORER, HHEMARZE-
72UV AL oryzae DB b steA RER TR RVWH ST, £ I T, A oryzae \IZEB T D steA TV T OREEEE T
D12, steA T 0 ZIEFIFEBILL & antisense mRNA FEBUR A /FRL U | SER PR HL, WRIREEHL, /NE ST F
B CTORBMEZBE LT, TORE., EOBMIZIBWTD sted BAE 1 ZWEFE BRI WT IR THEARD
EBENENZ LBHLMNI R o7z, Eo, BREBRIEHICIS O TIHETF O b M STz, ZOfk
RIE. A nidulans TORE L —E L TEBY, AHEHARDZR N A oryzae THIREEOFER L7020 Z L3 LT
mole, SHIT, WK, NEST EEEFICE T 50WS /37 EH D SDS-PAGE " —2 Zfi~izb 25,
EORHT &R BAMRIITRFRAN N RBRERTE L, BIIEZ N LDV RIZHOWT, XTF w27
S H—=TV v NMETHENTHYTH D, LEDOKERNG. A oryzae @ steA FE v JIXEAOEFICEAG L, &
DICHE RSN Z N7 EORBUT HEE LT\ D Z &R S L7,

Functional analysis of steA homolog in Aspergillus oryzae
Hiroto Morita, Michio Takeuchi

(Tokyo Univ. of Agriculture and Technology)
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Sexuality and asexuality in Aspergillus species

Fabian A. Seymourl, Mathieu Paolettil, Nanase Yamamotoz, Praveen R. Juvvadiz, Jun-ichi Maruyamaz, Katsuhiko
Kitamotoz, David B. Archerl, Paul S. Dyer1 (ISchool of Biol., Univ. of Nottingham, UK, 2Dept. of Biotechnol., Univ.
of Tokyo)

The genus Aspergillus comprises species that reproduce by asexual and/or sexual means, and includes species with
both homothallic (sexually self fertile) and heterothallic (obligate outbreeding) breeding systems. Thus they provide
good model systems to study the evolution of sexual breeding systems and the molecular genetic basis of asexuality. In
addition, the aspergilli include species of importance in the biotechnology, food production and medical sectors. Thus
there are possible applied benefits to understanding the nature of reproduction in these species. We are investigating
reproduction in the supposed ‘asexual’ species A. fumigatus (an opportunistic pathogen) and 4. oryzae (used in the
Asian food and biotechnology industries). A series of complementary genomic and experimental approaches have been
used to investigate possible reasons for asexuality in these species. Genome analysis of both 4. fumigatus and A. oryzae
revealed the presence of a set of genes known to be involved with sexual reproduction in heterothallic filamentous
ascomycetes. [solates used in the genome sequence projects contained either a MAT-2 high-mobility group gene or a
MAT-1 alpha-domain gene in A. fumigatus and A. oryzae respectively. Further experimental work identified the
presence of sexually compatible MAT-1 and MAT-2 isolates of A. fumigatus and A. oryzae in a screen of laboratory
isolates. Evidence for recombination was also gained in population genetic studies of A. fumigatus. Finally, expression
of certain key genes involved with sexual reproduction (mating-type, pheromone precursor and pheromone receptor
genes) was demonstrated for both species. Taken as a whole, these data suggest that both A. fumigatus and A. oryzae
have a recent evolutionary history of sexuality, and might retain the capacity to undergo sexual reproduction.
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BEREEFTHEENT 1T 4 — b O
BARS, Zwroe v, VINGERE CREURTRE - IS REmRER)

AilEl, B A.oryzae RIBA0 D53 A1 K O AT EERNO 7 v 74— DI OWTHEFT L, $3 0 0f#
DAKR v b &EFE L, o4 T TlX defense mechanism ([ZJE T2 # X7 BN E 72ITBFRAICHFEL TR,
FIE AT TIE A TIT I metabolism B # X7 BRI L TWAH Z L a@mA Le (CEkil 64Fa >~
7 LU R), HHEREITEE FEELMENTHY . BEATEMOBEERBE LTI TWD, £ T,
Al KR 1,2,3 HHEOABTRYOBE KA AW, BENT 1T 4 — KON TR 21T o 7o, B8 I
SPIRIRE A iz, B5 2RI L e IR A R IR BB AAE T O L, o iz v 37 BIZ 20T kot
BRKB 21T o7, ZORER, AEGRITIEL. B4ET - BESETFO ZRTCERVKE 2 — 2 LT 60T
B o T2, AL NCAEBTHRYTHEMT 2 ARy b1 3@, B 23 HEET 2 ARy 1 3EICOWT,
BT — % ~_—2 & MALDI-TOF-MASS # W=7 F R~ 27 4 o =7V v MECEVRIELE, £D
TR D £ IIWIR T S AR » b & LT Heat shock protein, BEREARENZ L 37 lp ENRBO ST, — T,
BB 3 H B OAEBHMOBEERCIIABERED ¥ L S 7 EREM L, H—0 X 2 X7 BREHDO AR Y K
LLTHHEND Z ENBEMEZZITTNDZ LEARBR SN, AFEETHEMNL-EENZ 7 BT,
WU BORFRE L TEEREHZREL T bOLEE LN,

Proteome analysis of intracellular proteins from A.oryzae RIB40.
Taro Ko, Nguyen Cong Ha, Michio Takeuchi
(Tokyo Univ. of Aguriculture and Technology)

P-26
KRBT B APase BisF D LM
WASKE T, PTNERE GRS TR - B RERD

P  (Aspergillus oryzae RIB40) D77 ) AMEATIC KL - T, 7/ AT EBRSIDNSHEE SN D 7 I/ BRELS
K0T ANNTA v TaT T —E (APase) EEXOGNDLIBIEFDEEAET DL ENHLMNTRST, 2
NS DALY A. oryzae RIB40 BRLISL D A. oryzae BRICIFAET D DO N Z {57128, A. oryzae RIBA0 @ APase
BETEEEZ 70 —78 LTA oryzae R A TEHH & A, sojae \ZOWTH W Ui 247> 72, FORER., o A
oryzae B A. sojae {2 A. oryzae RIB40 D FF-D APase /5 T IZ1F1E L T =, A. oryzae ¥ED APase /511X
A. oryzae RIB40 @ APase s 1 & [F UALEIZ /Sy ROHBL L7, LU, A. sojae \ZAF1ET 5 APase ig1is 1D
25 7THEHIX A. oryzae RIBA0 O APase AR T & 13 R HLE IS ROHBLL7Z, & 51T, A. oryzae RIB40
D APase BT D 5 B 1 FHIX A. sojae T RBHBLL R o7, Fo, BAINT TIZHE SN TS A
nidulans \Z2OWT b RERICYF BT 21T o 72, T OFER. A. oryzae \ZITAFIET 203, A. nidulans \ZI3AF1E
L 72\ APase o T DFERH LN/ o7z, S HIT, 7 LELHINH 62T 72 o TR IKE O APase 15+
IZDOWTH A oryzae (28T % APase s+ DOHEBSINOHEE S DT X/ BESIERE & & T 21T
VN APase O Rt 2 ER L7z, £ OFER. RIRE D APase TR E 4 DD T N—TITHTE D Z L HVRE
Shiz,

Diversity of APase genes from Filamentous fungi.

Ayako okamoto, Michio Takeuchi(Tokyo Univ.of Agriculture and Technology)

63



P-27

HRIRE Aspergillus nidulans D70t v 3 2 JBRBMLTF kexB HEBHR DRHT
—HERA Y, ) THEERER Y, KRR 2, ERREA R Y, SRR B ST, TR 2, B AR T CRAL KPR - IS AERE 2 AR
YIPEZERIE)

Fxlx, RREEBENTOZWME X7 EDT oty v U TEEORAZBETE L, 2 E TITRIRE
Aspergillus nidulans O AT FV k7 at v v JERBMLRT kexB THEEEE (AkexB ) ZH W= b T v
A7 VT b= Mg EAT o TE 72, A nidulans AkexB FRIE, Cell Intgrity ### (PKC #2#) ICEEZ H726 L,
BPAERR L HERCIERICa "y Mraa=— LB LRWD, SRBESRMN T THET 5 LRI EIF
L. £72. A oryzae D7 a7 2T —F GlaA Ot » VHEKIC KexB OBk A b Lys-Arg ZEA L,
HBEX L RIBHELTHE =T LS Derfl ik SEm@E ¥ > X7 B, A nidulans B /ERE O LIE
HZIE N OREHIAREE R A (b C Kl BFE X o S 7GR S TR IE T W S L= 23, AkexB 1Tl
ZOEFEOTHUW S NIz, FRIRNT L12, AkexB A EIRBEFRIF T CTHET L2 Tty v 7
EJR L7-, Lys-Arg % Ala-Ala ([ZEHL7Z & 2 A, WWEHITIL, AR - AkexB Il T B Y7
R ZT ol MiREEREMTIENC T vty U IR R OITZM, Lys-Arg K& D &0 ho Tz,
INHOZ EIE, MREESRET TORE< KexB HEOEERFEMELFFOT vt v oV TERNEET DH D
EERRBELTWD, BUfE, Fxldfx D FEEZHW, 207ty v TEEROREZRATNDHEZAT
H5,

Characterization of the filamentous fungus Aspergillus nidulans kexB disruptant.

Shunsuke Ichiyanagi, Kentaro Furukawa, Osamu Mizutani, Tomonori Fujioka, Masafumi Tokuoka, Katsuya Gomi and

Keietsu Abe (Tohoku Univ., Grad. Sch. Agri. Sci.)
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SRARE Aspergillus nidulans (2331 5 class Il ¥ F VD fEER % 2 — T 5 B+ D
RE MR AT

LIRERE L, s KHEBIfE  GROKPE - RAR - IGET)

SAREE Aspergillus nidulans ORERIEED FEERERLL S D —2DEFF L TH Y . TDOHERK - fEIX. A. nidulans
DT BN TEEIZHIE SN THWD B2 6N TWD, A nidulans D7 7 NI, HEE > fREES 78
77 V18R T AR T Ui E 2 — R T 5 LB ONHEHIN I8 HEFIEL.Z D H B 3{H7 class 111,
158725 class VICBT B X F o ofifEREnF2a— RLTWb EHEESIND, 4El. class I 5 o 4 fifi
Fra—RNT25LEZLLNDEMLET chiA, chiH, chiR \{ZDOWTHATZIT > 72, chiA. chiH. chiR O % ¥
HERE, & BT chiA., chiH $£721% chiA. chiR O ZBEIHER T, AN & kO AEFZ 5~ Lz, LU chiH,
chiR © —HFERITIGTE T, 2R OMEBERTFORKIIBIETH 2 /REMENE X2 bivic, % 2T chiR DI
BERRIZB W T, chiH DI % A. nidulans (238 TREEHO R FEFTEIC L 0 BB OHE ATRER alcA 70 —X —D
IR CHIH L7z & 24, BAERKICHANEROEFTICEAN R O, ZOKRICEBWTE bIT chid Z ik
LTCHEEBIIRN-To, TNHDZEMND chiH & chiR X, chiA &3S L7z BEWICEE LI-HELZ A LT
BY, EBICHEEREHEZRZLTND I ERRBINT,

Functional analysis of class III chitinase genes in Aspergillus nidulans

Harutake Yamazaki, Hiroyuki Horiuchi and Akinori Ohta

(Dept. of Biotechnol., Univ. of Tokyo)
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Aspergillus tamarii H 3R @D niaD B= ¥ D&
ABBIT WA AR SATR AR (I - R SRR - £ TH)

[BR9] ST 2 ETHERK 10 5 o PN EmREOREY & LT shTn s, Lol ks
%%%Kaatb ZDH NI SFIEDNHESL SN TV, £ 2T, @0 SRR EPET D%
WEE A WT, Sz oLl T 25425 270, RUIHEBEOBE X 0§ /Hﬂ*E!J:“CiiLﬁTé“ZD A. tamarii
ST-2 BRAZ I LTc, IICIPEIRHUZ X > TR MR BIR 28 AT 272012, AKROD niaD % 755
L7z, &5z A tamarii ST-2 niaD¥R\Z A. oryzae @ niaD Bn 1 % AL L?i7°’77< NZBEA LN, BE
R A5 Z Sk 2o Tz,

FDID, KR TIIE S~ — 7 & LT A. tamarii ST-2 BRI D niaD E5T % 0BE L. Z O 1EOfE
HzEIT-o 7,

[JFERONER] A, oryzae M ONEREFED niaD a1 O IEEINIFESWTEREF L7ZPCR 774 <—% AWV
T. A.tamarii ST-2 /77 / 2 DNA % #5112 L T degenerated PCR %#1T > 7=, niaD ORF ® N FKik OV, C KUt
WA HE Y T D ZALE IR 250bp D DNA Wi 2 BUfS L 7c, 2o OMEIEELSNIE A. oryzae O niaD 51 & 90%
PLEOEWNHERMEEZRLTZ, 2T, ZNHD A, tamarii D DNA 75 7 A N L A. oryzae niaD 8151
O FERFN 2 I T T A ~—%Z&EF L. PCRIZCX > THEIE L7=& 2 A, A. tamarii niaD OFNEREE O 258
# 3kb, _LHEHGRI 0.4kb KON, T LY 0.9kb (2 29 % Rk & HUfSs T & 7o,

A. tamarii & A. oryzae OFIFRSEL O FEMEIL, HEIEESITKI91%, 7 X/ BEELSI TR 98% T - 7=,

A. tamarii niaD ® 3’ FEFRAREIRICHIIAG 72 R U A HINELSI(AATAAA)! pu?fb LILIR o T2, AL 72 EES
(AATATA,AATACA)N 2 RO BTz, WL OMDOBERR I E T —I 3 —v a7 e LTHE &
TV AELFI(TACATTA, CATGTCTT) L 1 ZFT(CATGTCTT D A )il & %hto

Structural analysis of rniaD from Aspergillus tamarii
Tae Kimura', Ken-Ichi Kusumoto', Noriyuki Kitamoto?, Satoshi Suzuki', Yutaka Kashiwagi'
('Natl. Food Res. Inst., Food Res. Center, Aichi Ind. Technol. Inst.)

P-30

Insights into RIP and DNA methylation in the Aspergillus section Flavi complex Heather A.
Lee , Maria Dolores Montiel and David B. Archer (' Institute of Genetics, School of Biology, University of
Nottingham, University Park, Nottingham, NG7 2RD )

DNA methylation of cytosine is an epigenetic mechanism found in many eukaryotic genomes, with the dual roles of
gene regulation and protection of the genome. Control and function of DNA methylation are still largely unknown in
fungi and, apart from detailed work in Ascobolus immersus and Neurospora crassa, few studies have been conducted in
other species. In N. crassa DNA methylation is involved in a process called Repeat-Induced Point Mutation (RIP),
which acts at a precise stage in the sexual cycle, detecting sequence duplications and introducing C:G and T:A
transitions leading to dense cytosine methylation. Recently RIP-like transitions have been reported in transposons in
Aspergillus nidulans and A. fumigatus, but Aspergillus species were thought to be devoid of DNA methylation, although
this has now been contradicted in work detecting methylation by HPLC for A. flavus. We isolated a transposase
sequence from A. parasiticus using a DNA methyl-binding column. The sequence has 67% identity with Tan I from A.
niger and is present in at least 20 copies in the A. oryzae genome sequence database. Comparison of these copies
indicates the presence of RIP-like transitions. The pattern was similar to RIP changes in N. crassa but was less dense.
Although the original sequence was isolated from a methyl-binding column, no evidence of methylation was found by
Southern Blotting. The preference for CpA to TpA changes could increase the introduction of termination codons (TAA
and TAG) leading to gene inactivation by mutation alone. It is also possible that this light form of RIP is a source of
genetic diversty.
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|WE D G X X7 BHER cAMP % R {EMREIGF
Bk B, AT, AAMSIL, RTEMZE, MAE -, A B (AR

FRIIAR % 72 Mash 22 B DAE 55 2 25 LRI ~DAE BARZE AT R VBB~ OG> T\ 5, BT/
FEClIX. Aspergillus nidulans ODWFZEIZ LV G # 2 X7 BHILETIZ R (G protein-coupled receptor: GPCR) D {F
ERH LMo 7203, SRIREICEIT D GPCR L2 DY Hy RIZBET 2 RITb 72w, Fexld, BEY
LT 6 D GPCR ERELAZ R L, 2D 55 cAMP A RAARIES NI L TS FEMHER LT, £72.
A. oryzae RIB40 Bk 4/ 1 DNA %8581 & L 7= PCR T & V) A5 7% & 1 DNA Wi 2 Huf% L 7= (2005 4B
BEFAERE), AT, RBEFOS5 BILO3 Rinhdd 2 a8 U, FEREREBELS] S 5 O 7o 2K cDNA
DOHFF & & ORI RHN 2R E LT THET 5,

G protein-coupled cAMP receptor homologue of Aspergillus oryzae
Satoshi Suzuki, Hiroko Taketani, Tae Kimura, Mayumi Matsushita Ken-Ichi Kusumoto, Yutaka Kashiwagi

(Natl. Food Res. Inst.)
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Dikaryon D3 RICBIT D7 7 T DEE
MR 22, FEPMES (29 S DNA BFZERT » Yo (RESEERE IS —)

X I T i dikaryon D 2 DO EENEN DRI ED7-0OIZT T 07 LI AN ES 31 /8
AEFT D, Frex 1T5 R EER 2 H T dikaryon O3 ZHEMEZET L TV DR, Ziws 7 713720, 7 7
YTDRNF ) abdh b, EOGHOENILDHEERD & I EITWe, 43 RBERE dikaryon D53 Tl
5 AABB L FATSIREEDS ABAB DA AR % D% anaphase B 12 £ T b ONRH D, TN A
WOBZEDO DR ET DL, BRBRIIE SRS TY 7 U7 b ELTITIREER L E AV ORERE L 725 O %[\
BT DO, £IFBXTHN L TEDN, BAMNCOREDOANEDLY ZHTe b 0iX, EITMESAT 7
IA VMR ORAT = v VHEETH o7, BB T, B E D L OWERRREE 2 08 T 2B 700 &1
SRRV, WEREEEIZ 7 > TV D E WG e 2o T, 7 T U T OFEENIH O O ELRIBEEE &
ROLEDEERET HZ ETEE W) BTN SIVTE N, RYIZE D RD), 7 T T HNFEEFD crozier ik
WWHEEILTWD Z L i3PairbiEfM S &/, 2 OfiElE dikaryon 23EZ@ A3 2 EATIZ 1 DO dikaryon &
220 monokaryon 4T 5 LD TH DA, BEEE 5 L OWEAIREEE BT 2 BRAH 2 LITB 2720, 2
-2 monokaryon (X OMEA L T dikaryon & 720, RO crozier Z T 5, D%V crozier ITHEAIC L -T2
ODODEAETIN~T B TH D L2 HERTHMELRI-LTWbEEEXLNRD, 777 bAkkIC, HH
DIZNZERIZL S TER~NT R THDL Z EalRT 120 (EEY 7 0 7TRBIFESMNERE TR ~T 1 T
HDHZEITEGFELTWD) OEBETIERNA DD,

Role of clamp connection for conjugate division of dikaryon

Koei Okazaki, Osami Niwa

(Kazusa DNA Research Institute)
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smuH501, a second mutation found in the original uvsH77 mutant strain that involved in DNA

replication checkpoint control in Aspergillus nidulans
Mee-Jeong Cha, Sun-Hee Noh, Nak-Jung Kwon, and Suhn-Kee Chae (Dept. Biochem. and Biomed RRC, Paichai
Univ. Daejeon, 302-735 Korea)

smuH (suppressor of mutagen-sensitivity of uvsH77) was originally isolated as a DNA fragment complementing
partially the MMS-sensitivity of uvsH77 mutant during the course of the uvsH gene (a yeast RADI8 homolog) cloning
in A. nidulans. AsmuH as well as the original uvsH77 mutant strain exhibited high sensitivities to camptothecin (CPT),
a topoisomerase | inhibitor. However, during the analysis of meiotic progenies in uvsH77 heterozygotic crosses, a
second mutation causing high CPT-sensitivity was identified. The second mutation, called smuH501 was shown to be a
mutant allele of smuH. The mutation site was also identified in smuH501, changing the 56th lysine residue to a stop
codon. Therefore, smuH was redefined as "Second Mutation in uvsH77". smuH501 alone showed high CPT- but very
slight MMS-sensitivities, while uvsH77 without smuH501 exhibited no CPT- and much reduced MMS-sensitivities than
the original uvsH77 mutant. Null mutants of uvsH77 showed MMS-sensitivity similar to those shown in uvsH77
(without smuH501), uvsH304, and uvsH3 11 mutants. Synergistic interaction between smuH and uvsH was evident. In
addition, smuH501 showed synergistic interaction with uvsF201 encoding replication factor C. SmuHp exhibited the
amino acid sequence similarity to Tofl of S. cerevisiae and Swil of S. pombe, which are involve in DNA replication

checkpoint control.

P-34

WIF VR TIE & F T2 Aspergillus nidulans %7 > 7% 7 B OB E LB DT A4 7
A A—T V7 . I1Z! topoisomerase % H .05 (T

VEL OB, JNESEME, JGMLEREZ, ‘BerlR. Oakley, °Hi)R#th ("4 T BKRPEESR - 45 FHER, A A A2
K- o1, PHEEBREE - ~V AL F)

I 7 topoisomerase (topoll) % DNA O & Ak & % Fi i - KT 28R ThH D, Z OFFRIEMEZ LET 53K
TP KN BRI ST 52, EBRICHIRIZH L TESER LTV NE AR mn 2w, £7-8)
Wi Tl topoll 254k & 72 JAEZAL &2 /R4 2Y, TOHEE S D> TWARW, FAEIXZ O F /37 B ORERE
FARD DI Aspergillus nidulans NEN 72O TIH 2NN EEZ, T ZOMBANTOEE:EZMD -0, kX
VONIKER AR LT A TA A=Y 7LD topoll EF DD K XD JRfEE e LTz,

A. nidulans FGSC4 ¥ % V>, 7/ 5 E® topoll A& 1D C KIZ GFP ZMAAATEEER LTz, < D
AR’ F L O & b D GFP & &~ 7. M e Bboh 2/Ma ik, kv =7 MZERELE
kA 248705 B B 372, CFP 25 histone H2A OILFEIUZ LV ( ZN O BEEBORIETH H 2 L PRI N,
DR OZFEB L EGBE LI L 2 A, DHRINIIIBE 2RI —HEIZ7 L TV e topoll-GFP 2353 & T 72 5 &
HE£EHLIED, BEO/NSRHAZWVENRPENICRLND X922 oT-, HRYILIEIZES L W id e 8
AR L QHITIEB Lo, LLEDS topoll 1343 R E LWRITEE b 2/ RT 2 L bh oz,

Cellular behavior of type II topoisomerase in Aspergillus nidulans: analysis with live cell imaging of proteins
tagged with fluorescence proteins.

"Tomohiro Akashi, "Mika Kawagishi, ' Akihiko Kikuchi, Berl R. Oakley, *Tetsuya Horio  (‘Mol. Mycol. Med.,

Nagoya Univ. Grad. Sch.; *Mol. Genet., Ohio St. Univ.; *Health Bio., Tokushima Univ. Grad. Sch.)
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A # 5 (Lentinula edodes)® B -1,3-7" )V 71 F — ¥ D fEHT
WA —, KW, FHEF, EERR CEFAETH)

A & A (Lentinula edodes) D> HIIHERL SN TND L U FF 0T, A Z 7 OFINEED EERER RS TH 5 B
A3 TN THY, P UAIE LTHIKRTHOWORTWDS, LT ik, VA Z 7 IRFIRFE T exo- 7V
HF—BILL ORI ZEPREINTWVWD, £Z TR TIL, A X715 exo L Wendo-7 /L7
FT—PEETFEZHBEL, 2— FSNTWHEEROHREZIT o7, exgl BIaF1X. GHF5 28T % exo-Z /v 7
FT—BTHY ., ERBEEONICHRNEELPBD biL7c, LN LIRFEBETHEIEANBD L, L FF 05
FRIGVE 2 FE > TORDv o T2, exg2 IR T I RRBEIEICHA D exo- 7 VAT —F L7 I L ~UL T 40%FEHE
ORI Z R Lz, exg2 B HITARRBROWN TROWVEBLZ /R LT, exgl, exg2 Bin 1 & bz, MOMEIZHE
DDHATRENVED RIE ST, exg2 BB TIIRAFMRE THELS EH L, U= A Z UTICBWWTH X 7 E L
UL TORBO EANHR SN, £72. BRI L7 EXG2 1TV v FF U afRiEtt 2 8-> T\ iz, gl B+
I, PRS 77 X U — /S U5 endo- 7 v I T —RIGMEZ RO OPE ¥ v e T VL~V T
A0%FEE OMIFEIMEA R LTz, dgl BARTITHE e FRETIE R REARRD DT, RFBREO 7 FLTH
WRBINRD b, T, Uz AX UEITICB W THE X U R B L)L TOREO LR BRI, K
L7 TLGL 1%, Lo T F U OfEEE2F-> TV, EXG2 & & bICRFRETO L T F U afificfb %
ZEDBH LMo T,

Characterization of f -1,3-glucanases from Lentinula edodes
Yuichi Sakamoto, Masaru Nagai, Keiko, Nakade, Toshitsugu Sato

(Iwate Biotech. Res. Center)
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VAZ T DFERERBRBICBWTRENICRE T 5B FiE 0 BEEE & @
LR, PR B SHEREE  (FRAAT)

KbLbHRE 2T —7&EDIDO—>YA ¥ /r(Lentinula edodes)\Z33> T, cDNA-RDA(cDNA-Representational
Difference Analysis)iE &2 WA L7z @In V7 727 v a el iR, FEBBEIBERICB W TR R
BT 2105 7 m— U (FEEFERE ST 7 n—r | AT IR 54 7 o — )OO cDNA Wi f o BLEEIC S L
7o INHO 70— OEERSIZMN L TREIND T I BEINIZSONWTT — 2 _X— 22 BER LR,
a— R ENDEMIE— ARG, MlatEdE, > 7T BE, A NV RIREREICEbD X 37 E L EVH
FMEZRTZENHELNERD | Bix RIS 7 T IVRERBE N FE R REICEBL botEZ 5N
oo —hH. KEEO I 0 — 3T = RX—RA EOBIE TR OX X7 E L& MFEER R WER o iz
O, VA XTI RFHBE T THDL EB X b,

hnrza—rorh, 20 HOBLET7 2 — O T HFEEERIEBRRICE T DIBERB Y — %
RT-PCR (2L VR, TEAEEHREREEZE L CTHEROICERL TS b0, ATl E1T 5 RT3
HEHRIZDOHFEELL TV D DR T FHZEFEAEDYIW B CTh 2 FREEFEICOLBBE L TWVWDL D, DRKE
KT TINE—VIIHATHIENHFKE, TNOBEBETENEDEY X R TEIXTA 5 O1FEER
FOBFRICB W CHEERFHEZH>TND EEZ N, ZNOLEETFROEMOBEIREZRD Z LItk
SABTDOHRIIRLTED RO T IEEIE D A 1 = X LOADBHFFIND,

Molecular cloning of developmentally specific genes by representational difference analysis during the fruiting
body formation in the basidiomycete Lentinula edodes

Yasumasa Miyazaki, Masaya Nakamura, Katsuhiko Babasaki

(Forestry and Forest Products Research Institute (FFPRI))
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. F & Phanerochaete chrysosporium 33 % PASO Bl F DRI S w77 A4V 7

WA AR BRI 2. CEERER . (WEHEE] . BABCC =0, AR E ME)I 12 Biaie !
(JLRBERE, > A Y R CISTHA T vy =7 1)

[#5] 4. BEEE Phanerochaete chrysosporium OEMIEFLHIN ARSI, 7/ 7 —3 3 » OFEFE)

D 154 D PASO AFIET H 2 EAR STz, ZHVE TIZBEA O P450 Oz, 7 IR 72 5 B IRL AW 5y
FRIZBE-4 % P450 DAFAEDR IR ST WD, S BT, KELIS 72 & &2 A3 2 P450 12, PEZER TH 4fiE
Tefilgty — L7 b L EZ LNTWD, L L, P. chrysosporium PAS0 OREREIZITE & A EA BT 72> T
W, EZTAMETIH. .~ A 7 0T LA EEZ RO EREEY Z LSRR EBLT 5 P450 DIRRZ AT,
[FiEB L OWER] P. chrysosporium 3 D54 ¢cDNA 132 iz 7 u—7& L CHW/=, HCLN & F T3
ARG ER., MxOamaiRimL, Rz Lz, PrERE, 5o 72@ A5 mRNA 24 L, ¥
B SEAT T, 22 ha— b ALEWIRINT L 0 5 547z cDNA & ZZ 4 Cy3, Cy5 THILT L LT
~A a7 VAN 2 T oTc, FORER. T 7 — 8N - SN=U U8 - ZEFBRIFMZEIY 2> b
— L AT 25 L EDFEB 2R LT PASO IR RS ST, BIE, S DICEEMICHT 24T > T\ 5,

Microarray profiling of cytochrome P450 gene expression in the white-rot fungus Phanerochaete chrysosporium
Chie Nakamura', Shinji Hirosue?, Nobuhiro Hiratsuka', Shuji Yamada®, Masafumi Oyadomari®, Akira Arisawa’,
Hiroshi Tsunekawa?, Hiroyuki Wariishi' ('Faculty of Agriculture, Kyushu Univ., >Bioresource Laboratories, Mercian

Co.3IST)

P-38

2 ¥ & Phanerochaete chrysosporium \Z 37 5N 0 — R G EER B LT
REISE BT 505

gA—w, HAEERT, BEER GEREE - BAER)

AMIEFHET-H Phanerochaete chrysosporium D& )V v — A5G IS1T 5 HE ORISR 3R 72 AR 72 00
2, TNEHONCT D70, BHipsy & L TCORBROBEHALIRE, HDOHWVIEERBENBLR —R S5
R BE T DR BB T ORBUSEIZED L I ITHEBET LI O W TR 21T o 1=,

P. chrysosporium % %R L OURFBIRO A JRE DO B A 80 2 VT 3 HEE: 2 L E {5 mRNA
ZfH L, RT-PCR (2 XY BEEN D& /v v — X 3R BRI RER AR O R BUSEMIT 21T o 7o, RFBPUIZI TV
n—2 Ja—A koA —AxENETHWE, TORR, FEETREBOEFRIREICL D21
EAER BN TZ, —T7, f ﬁﬁ@@%%i0®r@%@uowfﬁ\35%®%%?@0%%@?EE
F—ATBNTIEE A EDBEFRIEANEMLT., 7V a— 2% RHFRE LTHOWIZERERICBW TS, &
RED L B L~V RHINT D85 F R E 0o To, WICT NV a—ZzHWT 3 HF#TREE LIZEE % R
FIAEEEIRVEEHIT 6 FFEIRG R L7, TOBREMELZIRML TS HIT 6 ReffhEE L RIBRICIHBLUSE % fiidT L
oo TORER, T A —ARENRE N E XTRAENEMT 28R TNEL, 70 a—RREEFEN
XN =R KD EMFNIA LN TICHRHAEN ML, BENELI D _Oh%ﬁiﬁ){ﬂi’)ﬁ—é
NI STz, WI L BENMEEEOBRA Tt e b A —2 L0 VL a— 22 AW EA 10K EOH
MRE Lol Z b, BEREMNMEWE ZIZE 7 v a—2Ankrn—2%5 %@%%é&@éﬁ BIEDS R
Y g

Analysis of gene expression involved in cellulose degradation by basidiomycete Phanerochaete chrysosporium

Hitoshi Suzuki, Kiyohiko Igarashi, Masahiro Samejima (Univ. of Tokyo)
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P-39
2 ¥ & Phanerochaete chrysosporium H3¥ b LNt — RN Y VER 4y iR B R DS BEARAT
PEHEE, A+HEERT. EERE (KR - BARD

e — X 3K ECROEBBICHEETDINAA~YATHDZ b, MIMIE D & WE ARG~ D2
BoORENEEN TS, AT, BHEE2HAVEZE Lo —Z2D b o —2~OZHEHfFL T, #
FT Phanerochaete chrysosporium W ks Losx— 2N VR fREESR(TP)OEEZ B 6T 52 L 2 B
L L7,

P. chrysosporium D7 ) LT —H X=X EFA LT TPHELEFE s/ n—=r7 L, HEEINERE LT,
ZOBGTFERVVCRIBEEZBE IR L, 2 o RV EOEES L OB 21T 70, B LMz ¥
NI EINVA—ABINI N a—R 1) Ve A v F aX— L, /ISERME BB n~ N T T 4
— (TLC) T X > THE#T L7,

AREBRT/ o —=0 7 SN TPHRELG L. ) av iV IV AT 2T =B A—T 1 OFFT—T7 2 FFD,
VEEBIER 7 7 XU —4 (R THX VNI EET— RFLTWAZ EBHALNI T, R UM X ¥
737 B % SDS-PAGE [Zfik L72 & 2 A 43 & 80kDa f1iTICH— D/ RGBS iz, F7-. TLC 3t Ok
B, Mo —REREFU RMEEZGEZDARy NBHERTERLIEMD, KBTS P. chrysosporium H
KTPE2a—RTDHDTHLZ LR b leoTe, BIfE, MM X TP OMREMIT 21T > T 5,

Characterization of a trehalose phosphorylase from the basidiomycete
Phanerochaete chrysosporium

Masao Hiraishi, Kiyohiko Igarashi,Masahiro Samejima (Univ. Tokyo)

P-40
2 ¥ & Phanerochaete chrysosporium S EE T D EE MK D EER 7 7 IV —T4F 1
TN T T — 8 O EEREAT
AHEEM ' AR EHRERERTL KB AEHOT . =fA KA BEER!
("HORPE - RAFRE, CERD)

171 Phanerochaete chrysosporium 1%, HEMNERE % HERK T~ 2 208 2 0 f 3 D182 Tk & 22 INK 43 fiF
% (GH) ZHEMBMCAET LI ZENRMONTWND, LOLARRL, TRH0 ) bEERELNRS YT 7 X T
A XM TONTZLDIEOTNTHY . < OHEEIN GH OENRMOETETH D, T THLIT, 7/ A
THE®AFIHE LT, MBS RE SRR CAEEINDIEBINY VXV EOT a7 4 — MENT 21TV, Ol
TARENEL AR —AFERRICEWCGCGH 7 7 IV —T4 BT HORMY VNI EEAELTWDH I EEPLIC
LC&7c, ZZTARMIETIE, GH 77 U —T4 ITB T 2FE L 72— N7 5 cDNA ORI ZRET D &
EHiT, AH = VBRIV CHIBA X BER A APE L. ABEHKOGH 77 2 U —74 IZRT HEEFE D
XY T I HTA R EITole, BUSHMB 2 BEE X~ V FHEOIF a7 D VIHERHESEREZ A,
Xom TN A) IEEERME L THEXTEZ G, KEBEEOGH 77 XU —74 IZ@ T HBEE N T~
QI NHF—BTHDLIERHLNERoT, BUE, FRx REEZ W TABER ORUSMHEZ I~ TV 5,

Characterization of the glycoside hydrolase family 74 xyloglucanase from the basidiomycete Phanerachaete
chrysosposrium

Takuya Ishida', Taira Kajisa', Kiyohiko Igarashi', Katsuro Yaoi’, Ayako Hiyoshi?, Yasushi Mitsuishi*, Masahiro
Samejima' ("Univ. of Tokyo, *AIST)
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P-41

¥ & Phanerochaete chrysosporium MR AEFET 5

EEMKDRERTZ 7 IV —1ICBT D B-7Nvay ¥ —EDMERIT

Gt AR R | HEMC, REEXR . EHEER T BBERE " (KRB - BAERL, AR

e —XOEERE T, BT Bl o TV Hah C&ruabdr—2xkn4 ) IhEE, -71
av X —+E (BGL) W/ /NVa—ANLEHTHZ L Tiibhd, ZThETELT —BIZ20TEZE < D5
MAEISNTHWDLOIZK L, B-Zvavs—8 (BGL) (IZOWTIEMER D72 < ##RAY7e BGL 1315560
TR, ARAFSEEE Tl #1-8 Phanerochaete chrysosporium I3 EPET 2 WG NNK 53 fiRl%E%E 7 7 X U — (GHF)
3 END BGL (BGL3) Z X TX7-4, Z? BGL Tt B4 —RZxt3 2 KSR Z L2 & 238
Bk 7o TS, P chrysosporium 77 /) MMEMIZ K % & GHF1 IZJE 3 % BGL ARER T8 2 DfFETH 2 &
WAGINEIRS> TS, AFETEEN S DOBIR TR T —RT 25 cDNA 7 rn—=27 L, REREGR
R DA Z AR E U CAE LIERERRIT 21T - 72,

AT/ m—=0 7 INT2 20D cDNA BT — L TWDHZ /37 (BGLIA, BGLIB) OHET X /
FERL S 2 AT L7 /G S, M1 65%DHEREMEZ R L2 Z &b AVNZHEE Lo iE L 7 5 Al REE A RIE S
N7z, M BGL ® pHIKFMEZHIE LI Z A EH 5 pH6.S Tl KiEMEZ 8 L7228 BRI Z L 12 BGL1B
IEERTERITIT & A ETRIEZ R & 2o T2 DI2%f LT, BGLIA 1% pH4.0 [Z8B W\ T b g KIEMED 50%LL EoiEE
EURFFTDZENHALNE R oTz, BT, B A —RICHT HIGHE T A —FEHH LIz 2 A,
BGLIB |Z BGL1A X° BGL3 & [k LT v B4 — A5 T 2 BfEREm <. &b @V illihRz R L7-2 &
725, BGLIB 3B/ —ADBHUIZHE LR TH D Z LR sz,

Characterization of glycoside hydrolase family 1 f -glucosidases from the basidiomycete Phanerochaete

chrysosporium

Takeshi Tsukada', Yuri Nijikken', Makoto Yoshida'?, Shinya Fushinobu', Kiyohiko Igarashi', Masahiro Samejima'
('Univ. of Tokyo, Natl. Food Res. Inst)

P-42
DNA DFER: REHEIE 2R A L 72 AR E O s R E R H
MEMT, MAEY, FHEEA T, RBEE GOk - AR

AMEREIIAREREEY ORELL AR L, MBI IANEEEOMESCEEO KT RFKNOO L
DEINTWNDZEND, EFREBTA2AMBHEOEBELZE=21 7 LT\ Z X, NEFEEOHER
BHOT-OICHELRREE S 25, AMBFHEOZ IIHTEHICDEINLGD, ZhE T, BAM»HE
BLEEARREL, TORELZBIETLIZLETHORIELIToTE, LOLARRL, ZOFETRMOE
FEEEZEELTCLE ) ERECERIEOEM I BN EHM I CnD, 22 CRIEICR> T, HTEORHEFRE
ZHAE LT, rDNA @ ITS i % PCR (2 X > THIE T 5 FIENBHIE Sz, AMICE £ 55728 PCR
ZRAE LY, 855 DNA 28572 DIZZEDOY U IV EREB LT 570, BENRE=2) 7L LT
RIEN B D, 2 TAMIETIE, Phi29 DNARY AT —F L T & h~FV~—% 72 DNA BIEE %2 BT
DIEHAEGDOED Z LT, WMEY T LOEKRE & HEEEL FRE L 75 FIEORRBE 2R A7,

HFARREOE R E Ny 77— TR L721%, o A O THODNA 2 o I X v g L=,
RIZ, 155472 DNA 88 L LT, 1DNA @ ITS fE AT 5 720 O RIREITREN R 7 T4 ~—, B X
CHAHICFRRN R 7T A ~v—% O TPCRZITW, THE EHTEN D CE 52 L 2R LI, S HIT,
BEREOE 2 RHRITIRE LY IV Z AW CHEEO FIETPCR 21T-o72 & 25, TNENOHEH K
D ITS FEIEN Y > T AR OEHDIRA & R L7222 SEME L7z, L EDORERND, MEDEFIAMRERIK %
FEBRIHE L7256 TH, BAEOGFEMERBLIOZORE, IHIZHKRERETE A ENRHALNE o7,

Sensitive detection of wood-rotting fungi using non-specific amplification of DNA
Tomoko Wada, Taira Kajisa, Kiyohiko Igarashi, Masahiro Samejima (Univ. of Tokyo)
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P-43
BE BT 2HROEHBEEELE Y N7 DBRE

R, SFAREE, ERRAGRS, TR, RYJISEMERE, UARM -, BTERE (GERRAT-EkEE, TROK -
APETF)

BENAEFET D H % O THEBICK L TOiEd 2 WA OEM A2 F T 25O PEE BA R & o3
7 DWRBEAT S T D, FiELZ 37 OBRZITREFEN BT AR S (NITE) & o L [FIAfF 78 CRE B o =
Y=V T KB THTONIBE O ) MEGTORIRICK T 58 1 O — I L0 T o7, TORIR,
RO D TN F— B E LT L UEROF RO VY FUoEfER T E RO L, b o
a1 cDNA Z M L WIERL L 7= cDNA 74 77 U —X Y PCRICTHEIIEZIT 72, TORER, Zh b0k
EFIET ) AR TSN 0O L IFIER UK E S THIE SN2, 8RS il s+ O FI REE R LB O
AR DNA Wiy o 7 e — 27 )VESIKEN TO N R = DIRNTIC L D (K EBTDAT T A 2> TEL
L) MEF TR SN LD EIZEIR U THDHZ ERRB I,

WIZ, 2D O L7-4% cDNA % KIGHE K &R BN % —Td % pET21b T 6 X His # 7 AN & v 7=
HBH R ELTRBEND L7 a—= 7 LT, KBEICBWTKERB AR AT, TO/BE, —H
HOITN D =BG E —FEEO L 7 FUBEMORBNHER I N, 5%, BIEOBD LN H 37123
LC=y vl 7 LS TOFERE IEVERIE, BB REE - TV 70 & OBSREMRNT I X OGEMEE O MG 217 9
TETHD,

Expression and characterization of novel proteins of Aspergillus oryzae that have activities for degradation of or
binding to carbohydrate chains

Koichi Tamano, Yasunobu Terabayashi, Yuki Satou, Emi Horikoshi’, Misao Sunagawa, Noriko Yamane, Masayuki
Machida (AIST, ‘Nihon Univ.)

P-44
A. oryzae \ZBF D NRERRMEH L HEER T2 X V0 EDR I Y —=vF
AU RR B, (R, AABOC ! (AR - R T )

AW A. oryzae I KED X X B EMPICSWT DENEZBE L TNWD I b GHZ X EEFED
HEELTHWLNTWS, LML, A oryzae D & LT8R E T DWW T X7 Bt 58
B L OSRBIEEIC OV TOMEIER LTS, —KIZ, MMAETIE T+ — VT 4 VT REDH Ry
BN VRS PR IS L 0 SR SN D Y, BT 2 OWRFR TO N-#EAARES{ OB BN EERECEMY T SN2
DOBH D, AWFIETIHRIREIZE T D N-FEATUBEH OBREMAZ B E LT, ZOMHEMAEERT2 % v
WRIBEDAT ) —= v T hiTo7=,

A. oryzae DAL HEOSBEZ XD | /Maks v ~1 2 BipA & FEIEIS/ N 2 & T B 45 % fH Y
L7z, N-fEERBESH DO OE D GleManyGIcNAc, Z[EE L7 E— R L A ¥ 2 ~X— N LR, IEHEIC
70 kDa OX N7 ENRERICHRE SN, e N Ttk vkl ACEXRTTF KR &
LC/MS/MS IZ XL VN LTz, BoNTXTF FOoTEBIONEHT X/ RESE S &2, A oryzae 7/ A
F=BR=ZAEBRBR LA, MUK Y Xa L THINNVEXR T DT —F EAEIC—H LT, HIL*x
X UM GleManyGleNAc, EFEETHZ LITINETITHRE SN TWND Z 20D, RIFFEOERARDAZT
bDZENERI NI, BUEN-FEERBEH E M BEAER T 22 o NIV BEDAY ) —=0 T 2 1{T> T D,

Screening for proteins that associate with N-glycan from A. oryzae
Jun-ichi Maruyama', Ichiro Matsuo?, Yukishige Ito?, Katsuhiko Kitamoto'

('Dept of Biotechnology, Univ of Tokyo, >RIKEN)
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P-45
B A. oryzae IZ BT % ER-Golgi fKH D #ai% (2§ 5 SNARE D R EMEHT

HfifE T, AR, ERES, A%, EABOZ GRKBE - BAR - A T)

[BE®]) A oryzae 137 X7 —8, 777 —EREDX I E % KEIZHWT DHES ZFEO0, MR/
Ja s 2 B2 50 7 Lo UL COE RIT D e\, BT BRI 2B T 5 A. oryzae (235N THRbREEE OWFFTIZ
JCHE THEETHY . ZhEHET 572D ZDRMO AT v 7 O/NalkI 2B 2 & 7 o EFE %L
DL FEZT, T, /IMEEEE 95 SNARE @ 9 5., K72 ER-Golgi (K TEI< & Dl "L‘I_E L7,

[J73E R OER] S. cerevisiae |23\ T ER-Golgi (K] Ti< &5 % 5415 SNARE D, A. oryzae ([Z8F 5 A€
0/ %a— KT 25851 7 8 (Aobetl, Aobosl. Aosec22. Aoufel. Aosec20. Aousel. Aogosl) 7&’5—'%& L7,
KB A5 712DV T, MultiSite Gateway™ Cloning System % V)T amyB 7' B E—# — N T egfp & DRIGEE T
ERBLTHX7 2 — (BBIEFD S5 KWl egfp ZlE) #HEL, 2o x AW CEEEREIT o2,
s Lo O BB 21T, 2 H @D SNARE O RITEEML A A /L4 1 7 Yetaikdk & oIt gufa) _J:oTI’J
ELIEZ A, A oryzae \IZBWTH S. cerevisiae & RO RTEERT 2 &ﬁﬁﬂ“ﬂ*ﬂéﬂfzo PLEofE Rz
L% 2B D SNARE 8 ANHAX T O~v—h—E L THEMAT L7 E, A oryzae \Z81F % ER-Golgi M<F§J@$au
ERMTICEA TR TEDL LB LND,

Localization analysis of SNARE proteins that function between ER and Golgi compartments in A. oryzae
Ayako TAURA, Masahiro KURATSU, Jun-ya SHOJI, Manabu ARIOKA, Katsuhiko KITAMOTO
(Dept. of Biotech., Univ. of Tokyo)

P-46
B A. oryzae \Z 31T B post- Golgl % (2 B84 5 SNARE D [ 1EFEHT
BV Z, EREM, AT, EARBOZ ORKEE - BAFR - JS4ET)

[B8] Fex 1T ZvE T A oryzae (28T ER, Golgi K, WIIZRTET D% /37 E & EGFP & OfhA # >
NWIBEERBLSEDLZEICEY, ENODANTRT O EIT> TE 7z, L L, Golgi RELBED A VT
27 OZERI A BT 2 MR A B 72 miIE 2 < 72, £ 2T, FANAT R TITRIE L, kg &
(AL TR T REDFES KOG DR RMEZ L 5 SNARE & /87 BIZHER Lo, ARBFFETIX, S. cerevisiae
SNARE % > /X7 BE OFH % HT A. oryzae D7 ) LIEH D 21 8D SNARE & HEE L, £ D H7) 5 post-Golgi
DOEIEICE DS & PHREND L DICOWTREMNT 217> 72,

[ 5K ONER] HEE SNARE % X7 8 % a— R T 2851 12 1 (Aosftl . Aoykt6 . ontl] Aotlgl ., Aotlg2.
Aosyn8., Aonyvl, Aovam7. Aossol. Aosso2. Aosec9. Aosncl) \ZDOWT, egfp & DREGELETEHELTHN
78— WD L FRROFETHE L, ZNDE2HWTREEHR ATV, % SNARE & /37 BH O AL
%47~ 72, EGFP ® Y DB LM OfER NG, 12 HOHEE SNARE # > /X7 B S. cerevisiae & 1FIZ A
ROFNVH R FIZRET D 2 E N R EINTz, KA NT X TI1220 T, Golgi RITHE AR EuIc L < fF1EL,
late endosome/PVC [ THEMIZ 42 L TIEET D ENE AR OMER & L CREFINL _/\?ﬁ@—é & DRI S
nir,

Localization analysis of SNARE proteins that function in post-Golgi transport in A. oryzae

Masahiro KURATSU, Jun-ya SHOJI, Manabu ARIOKA, Katsuhiko KITAMOTO

(Dept. of Biotech., Univ. of Tokyo)
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P-47
B A oryzae ICB T 3EE 7 = v E UHIBREBE T AoppgA DEERERENT
AL#H. JUVVADI Praveen Rao, FLILFE—, JEARBOZ  CERFEREAR - S4AT)

[Bf] B A. oryzae 122 E TICAHEHRDBHER SN T RNWL OO, &7 AT < A BEEER
FOHFEGEFRFEET D, TO—DOThD a-7 = 1 E HiERAEE T AoppgA 1%, AR ORI T
WHRIREICBWT, SEEMHTFORBOZTHEZOEMAICB N TEER@EZ L TNDHEEX LN TND,
LarL, AHHEROMOLNTWRWRIREICK T OWEBIIRMTH D, ZTOLDARTRERLEEZ LT
HEEIZBWNT, #6877 2T OF - RMEEOMAZ B LTI 21T o7,

[FEROFR] -7z OBEEZERT 120, o-7 20T S KRKROHFREE T AogprA % B L
72o AoGprA 13369 7 X /el 072y, 7HEHBHERKEZ b O=8AK G ¥ o NV EEEMNZRIETH D, i
D Aspergillus J&ED a-7 = 0 E VHFKRBIRT L BT D & & LRI H LUV TR 50% O 2R LTz,
RT-PCR fi#HTIZ £ V. AoppgA. AogprA I T L BICHI L TCNWDH Z L, FHRBFRGBBLIOT LAY &
T CTRADO EH T2 2 ENRO LN, AoppgA. AogprA BIGTERBME., BLOWIEKEZ/ER L, AFHE
B AT, BRBICE T 2 KRBT 217> T D,

Functional analysis of alpha-pheromone precursor AoppgA in Aspergiilus oryzae
Nanase Yamamoto, JUV VADI Praveen Rao, Jun-ichi Maruyama, Katsuhiko Kitamoto

(Dept. of Biotechnol., Univ. of Tokyo)

P-48
Tusr 7 —BBEFHEICLDEE A oryzae W2 N Y VF— AEEEDEM
VD ZRE, 48K, i —, Praveen Rao Juvvadi, A%, AP OZ (FKBEE « BAR - J5AT)

[BEM] Z o U EENWREEA T DHE A, oryzae 13, BFEX VRV BAEFEDOELELE LTHEEIRLTWS,
LML ZIETIT, A oryzae \IZBWT T 0T 7 —BRBEFIEIC LV RES VRV EOEEENEM LT &
WO IRV, HEEDIZ, E NV Y F—LEEE - TIT—F (AmyB) ¥y U T —& LTI, 5X
DPY A5 (pH 8.0) IZB W THR K 15.6 mg/L DAEEELZHTWD Y, AR, 5O v T 7 —EB#E s

(pepA, pepE, alpA, tppA, palB) O —HE XN _HOMEEHRIZOWT, & MY Y F—LEFE~DREZHRFT L
7

[HiELiER)] sMED YT 7 —PBIEFIREKOE R Y F—LEENES 5XDPY AR (pH 8.0)
IZRBW T Uiz, ZDOFER. AppA, ApalB, ApepE, AalpA, ApepA DNAIZEIETFIHEDO I ENED S i,
R TH AppA BROEFEEIT 212 mg/L 28 Lo, 62, ApalB R LN ApepE #RIZ%T LT argB % %R
~—H—¢ LT ippA BETFEMEST LI Z LICXY, e 7r 7 —BEEF ZEHEEKREZIER LT, b oKk
EHWTE N Y F—LAEEEIToT-E 2 A, AtppA ApepE —FEIIERIZEB W Tl b @ WVEPE R (25.4 mg/L)
BEONT, UEORRNG, A oryzae ZHlWicke MY Y F—LAFEIZBWTC, Yur 7 —FBHEETFOE
MR AATH 2 LIZ LD L6 D AEERDINNIERL) LT,

) &6, FARDRRES TAEW a7 7 L RAEEE p.39

Higher-level production of human lysozyme by protease gene disruption in A. oryzae
Taisuke Watanabe, Feng Jie Jin, Jun-ichi Maruyama, Praveen Rao Juvvadi, Manabu Arioka, Katsuhiko Kitamoto (Dept.

of Biotech., Univ. of Tokyo)
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B A. oryzae (BT D 2 ODHBWIIKR AR Y R—¥ A, OHEZ W= BEMNT &
RT-PCR |Z X % 3R fiEAT

BER s, ERBOZ, B % CEKEE - 24ER - 4 T)

[B] AR AR Y R—F A, (SPLA,) 127V &v U URED 2O T AT VS Z KSR L. FRIEE
UV UIRE BT DB TH D, MLV TIEHK 10 {8 O sPLA, #5128 B H S AUBEEERRNT 23 T
TV DD, AEMERD sPLA, DABE) 7358 EH 52 STV e, RS2 TIEEE O FF> 2 o
@ sPLA, (SpaA, SpaB) DM %17 7=,
[J7E] 2N FE TITERBEERITEBIT D PLA SO S /M 2T RS, SpaA DEITHEEMAIZ WS i D
DI L, SpaB (X TAEY 7 F VB S 2RI B & 9740 S T B A %f?é EDIRIE STV
%o Alal, iz SpaA B L N SpaB ¥ U RV B EPIR E L TH A DX //\? R 2R Y 7 o —F
EEERL, LVEMERNZITo, VR Z 7 ry MLV EREEOEE BIEm ) & & K ) % fF
il A, EROfERE—H L T SpaA 23852 IEIZ, SpaB BWEKBE ZIT/EET D 2 &b hroTe, Z
D MBI ERRE D REERT 2 ENGE S e, BUE, MR eI K A BE 21720,
W4 N7 FEIZ SpaB OFIENIZE T 2 JifEE S LI TWD, Fio, BEZE L kb oL, &
BETFOFELAZ RT-PCRIEICK o TR L7c, ZTORE. spad 1/ FUBHTIZ L > TT TICH LI ENT
W R FBETFAS BRI B I 2R BUIMZ T, BREORIBE T ANV FMHFIZE - T, £lospaB 1T4CTE V)
RIRSRIFICIRBNTHRIT 2 2 LR 0holc, D DIFHRZ ICIZ ZHVE TIZESG LTV D spaA, spaB B,
BEW spadlspaB " HEIGEERRO XM ZRRTHZ L T, TNLTNOREEDAIREIELZRETE 5 L
FELTWB,

Molecular characterization of two secretory phospholipases A, in Aspergillus oryzae.

Tomoyuki Nakahama, katsuhiko Kitamoto, and Manabu Arioka (Dept. of Biotechnol., Univ. of Tokyo)

P-50
BHE A.oryzae TR N T 77 - ROV I FUDERE
ARG, FBARHE, AL —, A%, EARBOZ GEKEE « AR - AT

EEOIX. N7 7 7HEOL I F U THDLINRNT LI FrE NKIZFYy )V T7—¢ L TCa-7 37— (AmyB).
CRIZHMHEBL OB OZ 7L LTHA-Hisg L A L CAEEEITo T2, T ZOBIC, Kex2 ¥ 07 7 —1F
Pkl A2 AmyB & OEREEAAIZEA LT, ZOR DI L THEIG LI/ T7 Uo7 F U AREROE L FIEIZon
THAPIEREZH WY =AY Ui 21T o728 2 A, BHIOK) 16 kDa OAEEY DSHER S 7223, AmyB & Ofl
EXUNNTELREENTZ, £Z T, AN, X7 VLI F U EKex2 BT r T T — B uﬁﬂéﬁﬂﬁ'@lﬂﬁﬁ N2
VESEEIAALILA A NG 7 NEERL, BEIEA LT, 50RO EIFIZIX, ra%\& NV
BIXRONT, X7 VI FUrORANHERINTZ, I, =NV AT b E5HWHig X V2B THH 30

BER L Z A, HRESITIZAEOT A z@fb@@ﬁﬁ HA PR TR SN2 N0/ NS O DA E
%%*ﬁﬂjéﬁ’bﬁo N R —27xz  ADFER, M X7EHEH T V??L/@J:(}IL CHALEZ3DDOT U v
UINDIRED T XV BESNE LS TV END, INESREZUNRITHITH TEEL CRERRE LD L
BZ BT, 2L DOFERIL, HA-His, ¥ 7 EA #7852 X7 TF X —EBDFEN TR I NTZD T, C KD
R ER S ToDIil X2 T ORI ERE LTma L A NT T MEER L, N7 VLI F U OEEERATND,

Production of Takifugu rubripes puflectin by A. oryzae.

Shiho Sasaguri, Yuka Mabashi, Jun-ichi Maruyama, Manabu Arioka, Katsuhiko Kitamoto
(Dept. of Biotechnology, Univ. of Tokyo)
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B A. oryzae (T BT D Aovps24 (class E vps) B+ D BB & fi#AT
KB, FEES, A5, EARBOZ  GERPE: BAEFR- IS4 T)

<H B9>VPS (vacuolar protein sorting)i& {1 IXH FHBERE S. cerevisiae |23\ THEAUEESE carboxypeptidase Y (CPY)
AN S WT A ERICET ABETF THY . F o7 Bl oni g SIcl 575 2 L83 b
nNTWs, £, =2 KV — A0 biEla~OHi% % 5 5 multivesicular body (MVB) DJERRIZBI > 5 &
YoNTED TR ) pHIRE Z KT S Riml01 FREIZHEET 5 Z & AmE S TWD, A ETHAE
SRR OBEIEICH OO TV AR ICI T, ¥ 37 B Ol R O s RE . pH IGE OIILIEZE CTh
HEEZBND, £Z T, MVBERIZED S class E vps IO D 1 D TH D Aovps24 81n T DEEEEMAT
21T o7,

<HEROFERSA. oryzae D7 ) LT —H N— R &2 VPS24 & RO B W EIEF (Aovps24) Z BBk L7~
Aovps24 1 1 DDA v buraEGi, 28 HOT I VBN DHLZ LRI EEa— KT 5 L HE SN,
AoVps24 1X S. cerevisiae, S. pombe O Vps24 & ZIVEI 34.1%, 30.7%D 7T X/ WEAREPEE R L7, AoVps24
DHEREA TR D720, FIEBFOMIER A 1ERR Lz, 5O oMBERITE LWVAEBELZ R L, BERERD
LI L W o TeBREREFE b oz, ET0ETERb RN oTc, ThHEDZ &b, AoVps24
MLHEPIREERE LR H D . SRIREIC I T DIl 2 o 7 BN EE R b b B 5T 5 2 EARIBE N
7oo BUE A oryzae \Z31F7 % MVB IZB0 5 % L /X7 EIZHOWTO X LR 5 HE A KD, Aovps2, Aovpsd DTk
BERZERT Th D, S 5T AoVps24 & EGFP DG & > /37 B OB L 0 FEAH SR & OV Jo TE AR AT
EIToTW5D, F72 pHIGEIZE LT AoVps24 DHERER fifMTH TH B,

Cloning and functional analysis of Aovps24 (class E vps) gene from A. oryzae
Akinori Tatsumi, Takashi Kikuma, Manabu Arioka, Katsuhiko Kitamoto

(Dept. of Biotechnology, Univ. of Tokyo)

P-52
B A.oryzae D ML AR Y 7 # 4 FERBEREBE T ORI L BT
oo BER!, BEFH B2 Praveen Rao Juvvadi', ¥#FE 2 JbABOZ !

(CBKRRE - AR - IRET P HEKEE - 3K)

[(BA] M BARY 72 FEpkEEE (PKS) & LTIE, MO L= B RIERC A TN Bl R D
HITWED, EE, N7 TV T D b AEERAGEERE N R S v, £ OIS 5 5O D ZEMED S | BIfE,
FEFITER SN TS, BAIZINETIC, BE A oryzae D7 ) LHPIZKRIRE O T PKS @ is+ & LTH]
ODTOH L 70D 4 DDBEMET (esyA, esyB. csyC B L WesyD) L. esyA, B, D @ 3 8511 A. oryzae
THBLLTWDLZ MR L TWD, AMFIETIE, OB TFOREZMIAT 2720, B A. oryzae 218
F L LB BIn FE BB L OBEROIER 21T EPEILEM O, 72 5 N KRIBEIC X 2/ 2 ¥
X7 DIEBL L BEREMRMT & 3 r 72,

[JFEBIORER] csyA. csyB. csyC B LW esyD BB TIZOWT, BBEE A, oryzae ZfE T L LI=m R BME
KO DIER 21T o 72, csyA BIR T EBBKIZB W T, 2> b e — VOBERBERIIZR b nasR
DEFERRD b, HiE EiE % LC/MS THMN L7ZiiR, BE BRI L > TR LM - HEES T BOIE
MOE—rBDRBOLNDLZ END, CsyA DEGHALEWITFER LN TWDI b DL TPRENT, £,
RACE £¥ X OV s F il B Bikk 2 I T cDNA ZHf5 L. KB 4753 & LT CsyA, CsyB B LU CsyC
B X N7 PR Uz, SR, Mz X X7 W TCinvitro TOIEMEHER ZED TV D,

Expression and functional analysis of type III polyketide synthase genes from Aspergillus oryzae
Yasuyo Seshime', Isao Fujii?, Praveen Rao Juvvadi', Yutaka Ebizuka?, Katsuhiko Kitamoto'
('Dept. of Biotechnology, Univ. of Tokyo, *Grad. School of Pharm. Sciences, Univ. of Tokyo)
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Penicillium luteo-aurantium DFRRY) r Z 4 NERBREBLFD I v —= 7 Li#gE

fEdT
VeBPRRIE, FHRMRZE, MEE Bu MRS GROKBE - )

AR OZIEER 72 Rk 2 e AT 2 R T T T 4 v a— T, FO~ru T s S UEENORY
AREBZONDIN, REABGKELGFIZIRESRL TR, 22T, 774 Vva—VAERHTH D
Penicillium luteo-aurantium £ O FHAR Y 7% A4 REkEESR (PKS) B0/ a—=r 7R Az, £79. B
HO AR PKS BT OMEAEERE KS RAA L & T U NHEBEEHE AT FAA VB TELSRESATWE T
BRI Z B EIZPCR 7T A ~—% TP A L, PKSIWH ODIIEEIT 72, T-_"7 X —|ZH T/ n—=1
T%, BANRE LT 2 A, 3ORLRD PKS M B Shic, 22 C, £ PKSWih o7 ) L0+ —F
Y7L, BAEEERSERE Lz, pla-l D3 — R4 2% PKS (34K 233222 T, 7 FMETCEHEEKR FA A %
HLOoZ EnD, BILAPKS B x Hivic, pla-5 138508 PKS O C RICHEIZIHE D R Y — LBIRT F N5 kEE
# (NRPS) 2VES 572 PKS/NRPS A 7'V v REEFE (2K 5270 aa) =2 — N3 L8 FEBEx LN, £
7o, pla-12 134825K 2049 aa O FFHRMPKS # 2 — R 256D LB X biLle, pla-1 122\ T, £ DOHEE % HERR
T 5720, BRERT % Gateway 1EZ2 HHWTORIRE AR BN 7 # —pTAex3R ITHEA LT, MELTHBLT Z
A X K pHS001 T Aspergillus oryzae %z JEHEEHA L, FHEREK, EELEW D HPLC 08T 21T o712, T Ol
B, BEERTIC, 20 b — VOBERBEICITRONRWVRREN R E— 7 MR S, BIE, Z0{LEY
DHBERIMZ OV TR TH D, £/ D PKS BIEFIZONTH HIT T AI FOWELZED TN D,

Cloning and functional analysis of novel PKS genes from Penicillium luteo-aurantium
Hiroki Sano, Emi Ishii, Isao Fujii, Yutaka Ebizuka
(Graduate School of Pharmaceutical Sciences, Univ. of Tokyo)

P-54
RRELEBRRNY 724 NERBERDO 7 FTA B YA 7T =B RAL
EIRE (R, B B WERE B GROKBE - )

SR Aspergillius fumigatus D A 7 = AEEKIZED ARV 7% 4 RERKkESR (PKS) Th D Alblp iF~7
BB A RThHDHFT7 heu AbEWMYWAL 24T 2,17 U< YWAL DG REESR T 5 Aspergillus nidulans
D WAIZBWT, ZDOCKREIHN 7 TA B L AROKISIZE Y YWAL D28 AOHBREAZMEEST S AL Th
5 EERIZHRE Lo, Al Alblp OFFRFRBRZMHEL, ZhaHnTrs 748427 77— (CYQ)
R A A > OFERERRIT A 72D TS+ 5, £, albl cDNA ZFEREFEBIN2 % —pYES-DEST52 (T A L,
IS T A R pYES-albY ZHEE LT, TNERAKRNST T A VHEBEESE NPGA & & b ICEERE TR &
L2 EICED, YWAl DAEFEINDZ L A2MR LT, —F. Ablp 7»5 CYC RAA &2 RKSETZEREK
Cd-3 TlE, ~FEZ7 A A FHEED 28 B D7 54 ¥ U BALKISDEITET, 4 V7~ U K DHCI 234
Ihic, £ZT, CYC RAAL VEETFE Cd3 BIEFE2ENENRRLXI X —ITHEAL, ZHORKITZ
A REEE L, HIZFE— OB CEREHR ST 25, 2K Alblp & [AREIC. YWAL MERK T 2 FH 2R
L7z, ZOfERIT, CYC RAAL UM LIZBEHR L LT Cd-3 LO~T 2 rZ 4 Fhfiikic@s, 7748
VEALBOG E ML L7 2 L AR LT D, BUE, thOSRIRE S FIE PKS @O CYC R A A U [FEERICHEEET 5
NE I MDERERT DD, Phoma BAUA2861 #ED /7 % A4 K PKS THD PNK2, M. Colletotrichum
lagenarium DX % /7 2 A4 KPKS T 5 PKSIIZ DN T, ENEICYC RAAL LV DFBLT 7 A REHE L,
Cd-3 LIFBBIFDLHICLY AT X XA RHRIED Y 748 U BbEEFR S L CTHERE L T YWAL MAEPE X
NHEMEIMERFTLTCND, 72, Alblp D CYC KA A ORIGETORE, HHRIZOWTHLHRFFTH
Do

Studies on the Claisen cyclase domains of fungal aromatic polyketide synthases
Shun Miyazaki, Isao Fujii, Yutaka Ebizuka

(Graduate School of Pharmaceutical Sciences, Univ. of Tokyo)
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P-55
FEHERELBEIATTIRY 7 Z A NERBER ORI L HEMRAT
AOBE BE OB, WBEEE GO

HRIREDORY &r 2 A4 REREESE (PKS) X, TDIFEAERA A T TIZHHEINDEN, N7 TV TITRD
NHEY =27 —HTiEa< BIEEPLRER L CIGZE 579 % iterative B CTH D, 72 ThH 6-A F /L
U FLlE (6MSA) A RklEsdE (MSAS) (X, SKIRE DX A 7 1PKS & LTHR/NTH DD, TOREE & SUGE
WEMHAT LI EODOINWI—F Y b THDHEEZLND,

Aspergillus terreus £V 7 a0 —=1227 1L7= MSAS #8151 atX (Mol. Gen. Genet. 253 1-10(1996))% Bacillus
subtilis DR AR T T A VRIS Sfp & & bICHRZE 1L L THILSE, 6MSA OAEPEICL Y ATX 73
BERMICB W THERET 5 2 L 2R L=, — 7. &F ATX O N RHUfEABEZE FA AL O —E T, £/~ CK
D9 T EZNENNEGINTRI ST ATX B BARIZTERITHEEEZ U, 6MSA OAEFE XA B AL
o, L ZAN, HIMTIEAEER N ﬂiﬁtﬁ%ﬁik C KRIMEREBFERICBWTHREHIEZEZ A, /’*’?aﬁﬂﬁ&
RIZ 6MSA %P L, £ D 6MSA AFEMIT R EEHIIEDK 120 ThoTo, ZORERIT. N KOXKKIZ
D ARIEM: & 2o eGSR F%%/%%Ob‘7iﬁ/ M, BL, C RiImDKRFIIZ X UT{EﬁkiﬁotT/
NExxY VY —TnrArabo7a=y FBRHEEERT L2 EI2KD . ATX @O 6MSA & it EHERE 25 7 4%
Izt D EEZEZ LI, ATX OIFEF LR DR EL 200 7 2=y FOMEER A A N2 XV BRI
TNWHZEaERLTWD, BfE, KM 7a2=y b-RAL VHIOMEERIZOWTRHRFTRTH D,

Expression and Functional Analysis of Aromatic Iterative Type I Polyketide Synthases

Tomomi Moriguchi, Isao Fujii, Yutaka Ebizuka

(Graduate School of Pharmaceutical Sciences, Univ. of Tokyo)

P-56
HRIRHE A.nidulans 7 27 —EBBEBEFBHORE S v 77 A4V T
P, AR, IEEREL, RER (KA RBRAEME - RS

Aspergillus JEIZB T 57 X7 —BBBTHORBLL, EETHLT v 7 R0FO0RED~ I h—A 7 L
WCERVFEEIND, ZNETIT, A nidulans (2T agdA | agdB X° amyB 72 EO7T7 I 7 —EBBIETFHED
APPRRREMEIL, A VY~V E—ATh Y, ZOFHES 7 FANETIEEGEF AmyR ITEEI N, B85
DIEMELEN D Z WL ER>TND, LrL, T XTOT I 7 —BREFNFEEROBEE CiREIE ML
SNDPTHONTIR, RIEHLMNIZZR - TV, ABFZETIX, A. nidulans 7/ 5 FIAFET 2T XTOT
IT7—BEEBTFEREL., ZORET v 7 7 A V& HRIIENT LT,

A. nidulans genome database 7>, familyl3, 15, 31 ZJ&9 % glycosyl hydrolase ZfliHi L. & 51T manual
annotation (2K V7 I 7 —EBEREBRTFEZFEE L, ZO/MR, - T ITF7—BTHE, -7 Va ¥ —8 7HEH,
AT 7 =B 2 BEOMFENRWL N E ol FERR RT-PCR 21TV, 67 I 7 — BB FHO
FEBL B — B RN IRNT LIRS, 4 Y < b b —RIRE L CRINFE SN2 BB THBFET D08,
VIV R =R IV FEIN DB TIIAE LR D o T, o, RBEWFIBESLMTITENT, 77 —BEs
TR AmyR FEKAFR) 70 BBLE G 48 Lo, RBEIRALERS: FICHB T 2 8BIFEEIL, h—R o DX KRTA b
U7 vy g i b ORNHEITH 2 TREVED & 5 728 BUE, BB MK F CreA O FMR 2 F T AT 21T
STW5,

Expression profiling of amylase genes in Aspergillus nidulans
Takashi Nakamura, Tomohiro Makita, Masashi Kato, Tetsuo Kobayashi

(Dept. of Biological Mechanisms and Functions, Nagoya Univ.)
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BEXVITFT—F - AT —EBHFERF AoXInR DEEEF|HEE
Bf I 4AE], HREE, EEREL, RETIC (B KRG - YRS

(HF)  AoXInR I Aspergillus oryzae D% 7 F—F¥ « BT —PEMLEFEHORBEZHHT 55K 7 T

5. ARKRFITF T oR0F T —RNE LT, X T EEFHORE 2 1EHE{E3 5. LrL, AoXInR @
7T LIRS, BRI D E o TWVRWY. A, AoXInR (T X B #A G I AR o fiF B
ZHIE L, FEFESM:, FESLMET T AoXInR DT 21T > 7= D THlE I 5.

(5 - #53]  GFP-AoXInR &85 1% A.oryzae AoXInR FRIERRICE A L7, IRBEKICB T 2% 75
—EFHEEED K KL GFP-AoXInR BEIE T DOHEAIZL Y [EIE L7-72®, GFP-AoXInR & #F4ER! AoXInR II[F]
HOWEEZFFOLE B 2 b D, GFP-AoXInR OfIANRTEM 2 & > v — AU, JERME: CHIZE LfE R,
GFP-AoXInR I ELFICKICRIEL TWe. > T, AoXInR IINTHE Y VT 22K L CIEMHlT 5 L%
ZAbD.

F72, myc-AoXInR BEEET % A oryzae ([ZEA, ¥ a—AWRMN, FERMGEAOBEE I D IS T
ZHRBL, L myc PiEZHWC YR X T ay T 4 VN EIT o7, T OREE,  myc-AoXInR @
SDS-PAGE EOBBEIEN X 1 —AWMNEH T TR T T2 2 ERHA LN E o7, ZOBHEOKTILF >
n—2ERAICHIERISh, £77, e —R0OREIICIVEE LEZ. DLEORERIL, Fa—2 8k
LT, AoXInR (I 5 oAl i fER F 7= 13 EENR D 2 L2 BERL TS,

Regulatory mechanism of AoXInR, a transcriptional activator of xylanase and cellulose genes in Aspergillus
oryzae.

Yuji Noguchi, Hisaki Tanaka, Masashi Kato, Tetsuo Kobayashi
(Dept. of Biological Mechanisms and Functions, Graduate School of Bioagricultural Sciences, Nagoya University)

P-58
#WE CCAAT HARFEZEMEEALRY Jooy VOB BIHSN2EBEFHD
M RR B ERAT ~ D F| A

Mt SRR, SEBR. T MR (LKBE - R - AW

SR CCAAT S5 AT 1% Hap EAEMKR E DIEIXN, HapB/C/E D3 ODY 7 2=v thokl), %L DR
FEREEAMEELRTOBEERZREL T3, N E TIC Hap BEKROME IZFMICRIT S TE TV 58,
ED L) BETHIHHIN TV ED L0 ) 2EQRIZEKAL L THL 2 TIE R, T ILRRE
Aspergillus nidulans DfENT2> 5 Hap % 7 2= v F OBETRIMRITEEES WTOEENELS LI LN
HOP > TED, HEICEWTORERDODHIBOEG TEBWEEZ 6N D, - ThH LM TIERE
ROZEIZZ SICHL S, BEZTOL ZARIL Tz, SHL =4 707 L A2 X 2R EENEITIC N
Y72y MEEBFRERICED 2BAHER (FIFv b2 h747) BREOHS %2 AT,

Hap ¥ 7' 2= v b IZFER CEEICRII MR S 25882 A LT 2, SREFFEISIN O H#EE DNA fE& F A A4 v~
% 8% X 72 HapB (HapB-1M) BB 7% ¥R A, nidulans \CEA L7 & 2 A, Hap HAEWKETHS Z
EDBEICHHS DI 5o TwAE TS 75—y F-B-I N AF—¥ A HEDKRTPHS L ERS, 205
DWRIE, 25 HapB DVIEH 7% HapB 226 fthdH 7 2=y  HapC/E 2% Z LI X Okl 2 2EEAHES
FICERALTWE Z EDVRB Iz, HHIC HapB-1M B 728 A L 72T b RO I E 538 0
S, BE, ZoMEHOWTSA 707 LA @I 72 &ET 2 ED Tw» 3,

Analysis on a dominant-negative mutant subunit of the Aspergillus oryzae CCAAT-box binding factor:
applications for the comprehensive analysis of genes controlled by the factor.
Junya Sugiyama, Akemi Takahashi, Hideya Goda, Tetsuya Kobayashi, Masashi Kato

(Dept. of biological mechanisms and functions, Grad. Sch. of Nagoya Univ.)
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EHBE Aspergillus oryzae ® HSP30 B =¥ 7 7 & — &% — D Deletion f&E#HT
ITEHZE, ok B, fAE—. Ak & (O &kan)

(B BMEICBT2EEEICBWCEBOP AR ER T RE e € — 4% — @%%#wi
NTW5b, KFETIE., 20 —8 E LT, HEBHE Aspergillus oryzae D BRFE M E LR T OO L
S TdH D HSP30 iz (1) IFH L, TOTrE—X—MBIT 217> 7=,

[k L SR HSP30 5 T D52 K cDNA KON, AEME 10 57 LBk 4kb 2 AL, 2
OEE OS2 Lz 2 A, 57 EICIiE A b U R ISEE S HE L o FE 5 23 18 5k 77 7E
TDHZENoT=, Wi, THIFIRBAMGA LY LM 2kb O 7 v — % —fHIKAZ2K 500 ik
mmwcﬁﬁﬁ?ﬁﬁﬂthman“ TrE—F—T vt A HX7 ¥ —pNAGM(pNAGT4 (KE5(#K)

LVELE) Io®E) A AR 1IBEHEOBEGBEEZIER L, £ LT GUS IEMHEITX T 5 K
MEREZDOEELRF L7z, 4 Deletion £ % YPD KA HL T 30C— Mk &% . GUS I& M
EZRE L EZ A, -2045~-476 HIR ZHIFR LKL b T, -388 T CTHID & K&K F L=,
J—F T ORERTH . 30CEBROBEIEEN TN > Tk, 2 0D-476~-388 (21X, CCAAT
Bl A A AFE LTV 7o, -2045~-388 £ THIBR L 72 & 81X, 40°C2 B o & E G %kﬁﬁ X % GuUS
EEOBMMA R b2, 285 FTHIBRT A&, 30CEERELE T TR, FHETH GUS TG
MNRELSIE T LA, -388~-285 fHIICIZ. HS E & X b L R ZEE A1 EUO)EE?I NIFETE L,
Nl AW NI Fa'ézbofb\ékx%z%zhé

() BMTFH, BAREELZE 2005 FE RS ERTE, p232

Analysis of a promoter region of HSP30 gene from Aspergillus oryzae and expression of GUS gene
Mayumi Matsushita, Satoshi Suzuki, Ken-Ichi Kusumoto, Yutaka Kashiwagi
(Natl. Food Res. Inst.)

P-60
A Aspergillus oryzae DIEIRFHEE 7 1 £ — ¥ — D BB
AT, BT, B, EREEA (AR

FEH Aspergillus oryzae | ifﬁ?ﬁ’]@ﬁ%iﬂj}t%fﬁéfﬁiﬁ B, BRI STV D EERBED TH D,
FRRE IR A R AL EBICWT D2 LR L, BE T LEFEEZHWCTERY VX7 BAERMTD
NTWD, ZUNRNTEOEEIZBWTEHELZRDZOIE, 1.70E—4 —8R 28 LMD hr—LTh
Do HAIXINE TIZ, KR CEIRAT D sodM, melO & catB 7' v E— 4 — [BIKEE CEIET D glaB
TRE—LZ =% L, LOALINLOERBE I rE—4—ZFHLTH, R TOHEMZ N7 EPKE
é@f%ébﬁf@@wo@ﬁ%®&/ﬂ& TDT F—IVT 4 o IRT 0T T =B o LN, FORNE
LCEITFLNTWD, —FRKBEICKD X "7 HEMEICEBW L, RIETESETL2Z LTk Dk x X
7 O ENE ET5H T &73§$Fi%éhfb‘éo FZTARWIETIE, BEOIKIE T X VNI EEMES AT Mk
BREtT 5720, KRR CTHRAICEBFET 27 n e — 4 —DO G E2 AT,

T3, HE OSI013 BEA{KIR LIl OIRE T7 A~E#EA21T\, 2 HBE#EZICSEE) D mRNA &85
L. BEIZHEVWDNA ~A 70T LA #2477, DNA ~A 7 a7 LA T OFER S, KIE CTHREEN
ZVWEETFEAME L, M LB EBE oL RIBECREMICEBGFEIND 3 BEOBKE 4%
WL, HEETOTae—F—fEkE2) 7270 —=7 1, GUS L R—X — i 5{To7-, RB7Ta7 5
ANERF LR, 20250 2 BEO T vt —F — 3L 7 A~ H# CRRMICRET 5 Z LAV L
77

Isolation and analysis of promoter regions required for low temperature induction in
Aspergillus oryzae
Hiromoto Hisada, Hiroko Tsutsumi, Yoji Hata, Yasuhisa Abe (Gekkeikan Sake Co. Ltd.)
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R L BERICBIT 5B+ OLBREN
LR, FHEE, BT, BEAET, KEE—. WEEZ  GERIF - *&RTK)

< B> Aspergillus oryzae 1%, 18 « WRIE « 572 EOMGHMIEEZ YD L LT, ITFETOBERLR T ¥
WERNDREZEERE, BROANA AT 7 /7 a P —pEEIZLS HnboTnWa, TFE, BE 0 s ) M
BIZIFEET L, HEOFRFOBIZ T OEFINHAL NI R -T2, 22 THAIZ, MEOS 7 2EREESD 5 Tl
ENTEGTOIFFEETEBET L4V IDNA~A 70T LA 2B LTz, BRI, 2o~A 77 LA %H
W, BRx BRSO BRI 2 WA 2 BIA L TR Y . B O 28R T ORBUERICBIT 5 K
Pl T — A RXR—RAEHE L D>OobH D, ZOFEREEIT, BEOBESHIER Y N T —27 2if 7o DICEE ot
Wb ltEZzHND Y, Al Fxld, FRROMEDNA~A 70T LA EHWT, ET VAW TH D H R
Saccharomyces cerevisiae & DBARTIHBLT 10 7 7 A VD g % A7,

<FE - FER>H 50 U B U7~ BE 142 Heat shock L 24TV, RNA ZHiH L T~A 27 07 LA ik
JAEH mRNA ZER L7c, Z OB Z B O 11,000 B 707 —T7% ARy hLieA ) IT7 LA Z T
BIE T OB 21T -T2, £, BIETHRHT —2 X=X EIZH D, BERORBROEEZESM T COMEITE
RO EIT-T-, BENHETDRH AT = A 25T, Heat shock (2513 25 HIFRERE & DG OAEE
DWW TN 2D TV D,

DETH S « AARRZ(EFSEE P518(2005)

Comparative analysis of gene expression at heat shock between Aspergillus oryzae and Saccharomyces cerevisiae
Noriko Yamane, Yasunobu Terabayashi, Motoaki Sano", Kumiko Takase, Shinichi Ohashi’, Masayuki Machida(AIST,
*KIST)

P-62
Carbon and nitrogen repression of the expression of citA gene encoding citrate synthase in
Aspergillus nidulans

Pil Jae Maeng” and Yeong Man Yu (Dept. of Microbiology, Chungnam National Univ., Daejeon 305-764, Korea)

The citA gene of Aspergillus nidulans encodes a citrate synthase which catalyzes the condensation reaction between
acetyl-CoA and oxaloacetate yielding citrate, the first step of the TCA cycle. As an extension of the previous studies on
the citrate synthase of Aspergillus nidulans and the citA gene, we studied the regulation of cifA expression especially by
carbon and nitrogen sources in the present research. According to the results obtained by real-time RT-PCR analysis,
the expression of citA was strongly induced by acetate. However, the level of citA transcript was decreased by approx.
80%, when either 1% of glucose or sucrose was added to the inducing medium together with 50 mM acetate. This result
suggests that the induction of citA expression by acetate was significantly repressed by either glucose or sucrose. The
extent of the carbon catabolite repression was decreased by about 40% in creA?30 mutant when compared with that of
wild-type strain, indicating that the repression is at least partially CreA-dependent. In addition, the level of citA
transcript was decreased by approx. 40% in the presence of 5 mM ammonia when compared with that in the presence of

5 mM urea. This result suggests that the expression of citA gene is also subject to repression by ammonia.
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RNAI (2 X288 (Aspergillus oryzae) B+ AV Vv 7 RO
(A&, AR, KHE & GERH

HBEE (Aspergillus oryzae)ld, TG ZIIC DO E LT BEEPE S IAFIHS N T DA HRIRE =TEE ] Th o, T4,
UHFZEFTS 2B L7 EST BEOVT ) LEMTHHE T L BB S RANT ) DR FEORFRZE 2 72, B O F HIEE% 7y
FL VLT IS 27201203 EAn TR IS KO BRAEIT 2N W TH D WEE 2y MEEE D JEHES OHH
[FARL AL R OARS ERFEDO R Ry 7 L7205 TD, — 7, B -fiE Ml /e & Cldk, RNAL BLRAFI L2
BB FITR 32 AR RNA ORIFENE A - BBUZ LD G4 AR AL 2 v 7 RMEARE R T BEREAEHT D 2h
RBEFIELLCTHEE S IEHSI TS, £, SRIKE Neurospora crassa, Magnaporhte oryze, Aspergillus nidulans
KO8 A. fumigatus (23O Th RNAI KD I F VAL v 7Nl i S iz, Z0 RNAI KD a1
TR A TIIRARARNT ) DGR — )V ERIESIA Z LD B ICB I DA MR OV TRRET T A2 L LT,

B ) DB 2B LTI2EZ A, N. crassa |28V T RNAI [ZHMZEESILD QDE2 (argonaute family protein) & T8
DCL-2(Dicer)7SE R DAFIED RS, RNAT 2VEBE CHEERET D ATREMEAVRIES LTz, £ T, A /" F TR
IR FE A N2 FFD | 51T Gateway T A7 LMLV EBERE B BLA Z— ~E AN W[ {E72 7 7 AR pGFPi & UY pMtli &
TERCL . Z DA NI DUV THRET LTz, B O 5 4 F TR 2 fil 8 3585 5K F briA 8§ EST Z7m— %R AL
RNAI (LD AL L o T HaRARTEZA | a-amylase AR 17 2E—FHlfHl 2BV TRNAI 2 AR 7 A8 BLX
WG ETRROBNNBIRSNT, Elo, /—FUMITEY., briA 5T mRNA L~V DR K OV R e
WINZHR T HEE 26N 7T VDS ivc, £z, BB RIB40 77/ LHNIZ 3 At — {117 % o-amylase AR T
(261975 RNAL IZOWTHIRFIL Td,

Gene silencing with RNAI in Aspergillus oryzae
Osamu Yamada, Kazutoshi Sakamoto, and Osamu Akita (NRIB)

P-64

7 T BRAERESRINE Aspergillus niger (23T DX F VNI HEE~v—H—L LT
A\ 7= alternative oxidase B1x¥ (aoxl) DZEILFEMT

ANPTEE S, IREREVE, AREFRER, MAERAES  (RK - BT - J5ibk)

[BH9) 7 = FeAPERIRTE A niger WU-2223L |28 H D b 7 1 AERR DI > T o RS VERE R 2
T2, YEZME R 2R D23 alternative oxidase (AOX) Z#H VU F )Lk FuXxH AEICZ VILELARN S
BRI E, VD UBEEENE LK TT5Z L2 MUFRETIIHL ML TWDY, RIFETIX, AOX i#
¥ (aoxl) &kttt s 737 8 EGFP #in1 (egfp) DG EIRTZEA LT A niger BRZAFRIL | FEx
DEERLEMETICBIT 5 aox] DI % EGFP 2~ —Hh —& L TN LT,

[ 5158 L OWER 1Aox] D T egfp 238k L 72l & 8IS F aoxl-egfp Z1FH Lz, Z4L% A. niger WU-2223L
HkD aox] 3L (DAOX-1) IZEA L, aoxl-egfp % 1 2 —{%Fi9 D8 (AOXEGFP-1) Z{E&L L 7=,
AOXEGFP-1 O B EEBIZ2C X W EGFP Ofkfad Y & MitoTracker® Red CMXRos (2L 5 b= KU T
OFREENOMNENF—THDZEnH, AOX DI hay R TREEEZHR L, 52, Jva—R
FEA 10 g/l 775 120 g/l £ CEPEMNICZE L S B THR 21T o 12356 VIS EGFP O\ DR SN Z &b,
aox] 1X 7 v a— AREIEKFAETICHE T D 2 LRI T,

1) K. Kirimura et al., Biosci. Biotechnol. Biochem., 64,2034-2039 (2000)

Expression Analysis of the Alternative Oxidase Gene (aox) with an Enhanced Green Fluorescent Protein as a
Marker in Aspergillus niger Producing Citric Acid

Satoshi Ogawa, Takasumi Hattori, Kuniki Kino, Kohtaro Kirimura

(Dept. Appl. Chem., Sch. Sci. Eng., Waseda Univ.)
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