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第 5回糸状菌分子生物学コンファレンスプログラム 

日時：平成 17年 11月 7日（月）-９日（水） 
会場：東京大学弥生講堂 
   （東京都文京区弥生１－１－１） 
主催：糸状菌分子生物学研究会 
後援：糸状菌遺伝子研究会 

 
11月 7日（月） 
   

13:00-18:00   シンポジウム「タンパク質工場としての麹菌の高度利用」 
18:00-   懇親会（農学部生協食堂） 

 
11月 8日（火） 
 

 9:30～12:00 シンポジウム「糸状菌の有性生殖、無性生殖」 
12:00～13:30  昼休み 
13:30～15:30  ポスター発表（P-1～P-34） 
15:30～17:15  一般講演（O-1～O-7） 
17:15～17:25  総会 

 
11月 9日（水） 
 

10:30～12:00 一般講演（O-8～O-13） 
12:00～13:30 昼休み 
13:30～15:30 ポスター発表（P-35～P-64） 
15:30～17:00 一般講演（O-14～O-19） 
17:00～17:05 閉会の辞 
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発表演題および講演時間 
 

11 7 13:00-18:00 
 

㈻  
 

 
 
13:00     

13:05  S-1 ㈻  

   

13:25 S-2  

   

13:45 S-3 ㈻  

 

   

14:05 S-4  

   

14:25 S-5 ぜ ㈻  

    

14:45  

14:55 S-6 ㈻  

   

15:15 S-7 Aspergillus ㈻ ㌹ ゼ  

   

15:35 S-8 ㈻ ぞ  

   

15:55 S-9 High level production of biopharmaceuticals in the fungus Aspergillus oryzae   

 Hjort, C. Fungal Gene Technology, Novozymes A/S, Denmark  

16:30  

16:40 S-10 Genomic analysis of protein secretion and associated stresses in Aspergillus  

 Archer, D. B. University of Nottingham, UK  

17:35    

17:55       
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 11 8 9:30 12:00 
 

 
Sexual and asexual development in filamentous fungi 

 
 9:30 S-11  

1 2 3 ┷ 4  
1  2  3 TIS

4  JICA  

10:00  S-12 Mating Type Genes-Mediated Sexual Reproduction in Filamentous Ascomycetes 

Sung-Hwan Yun Soonchyunhyang University, Korea  

10:30 S-13 Sexual Development, Pheromon Receptor in Aspergillus nidulans 

Kap-Hoon Han PaiChai University, Korea  

11:00  S-14 Mating Genes in Aspergillus oryzae Genome: Can It have a Sexual Life Cycle?  

Nanase Yamamoto1, Praveen Rao Juvvadi1, Jun-ichi Maruyama1, David B Archer2, Katsuhiko 

Kitamoto1 (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.) 

11:30  S-15 Aspergillus nidulans  mitogen-activated protein kinase (MAPK) ㊪   
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O-1 O-7 11 8 15:30 17:15 
 
15:30 O-1 よ  
  * *  

15:45  O-2 ㈻㌹ DNA よ  

  ┷  

16:00  O-3 RNA ㊪ よ  

  み ├ Nguyen Bao Quoc ┶  

16:15  O-4 EGFP AoVam3p ㈻ っ  

A. oryzae よ  

  ㊪  

16:30  O-5 A. oryzae ㊪ よ  

  ㊪ ( ) 

16:45  O-6 (Aspergillus oryzae) impala DNA Aoimp1  

㌹  

   

  ┬  

17:00  O-7 Aspergillus niger alternative 

  oxidase  

     

 
O-8 O-13 11 9 10:30 12:00 

 
10:30  O-8 APSES ㈻ Mstu1 ⇅  

  こ  

10:45  O-9 Cryphonectria parasitica GTP ㈻ βγ-  

   

11:00  O-10 , Phytophthora infestans,  

 

  *  Howard S. Judelson  

Dept. of Plant Pathology, UC Riverside. *  

11:15  O-11 Monascus purpureus よ  
  1 1 2 1 1 2  

11:30  O-12  P450/P450 ㈻  PcCYP17a よ  

  1 1 2 2 2 1 

  1 2  

11:45  O-13 Phanerochaete chrysosporium  

㈻  

   ( ) 
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O-14 O-19 11 9 15:30 17:00 
 
15:30 O-14 Aspergillus oryzae  

    1  1  

15:45 O-15 Aspergillus nidulans よ  

   

16:00 O-16  (KexB)  

  1 2, 3, 2, 4, 2, 5, 

  2, 1  

  1 , 2 3 4 5  

16:15 O-17 Aspergillus nidulans  

CsmA, CsmB ┞ よ  

   

16:30 O-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) 

16:45 O-19 A. oryzae  
    
 

11 8 13:30-14:30 14:30-15:30 
 
P-1 Fusarium graminearum ㈻ よ  

  * * H. C. Kistler. ** * **Univ. of 

Minnesota  

P-2  Fusarium oxysporum よ  

  , *, ┶ **, ***, ,  *

** ***  

P-3 Gibberella fujikuroi ㈻  

   

P-4 Verticillium longisporum PCR よ  

  ┷  

P-5 ClaCWH41  

  ㎱ ㎱  Richard O'Connell

 

P-6 GATEWAY  

  Evelyn B. Elegado  

P-7 DNA よ  

  Evelyn B. Elegado, Marites A. Sales *

, *  
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P-8 ㈻  
   

P-9  

   

P-10 CBP1  

  * * * *  
P-11 Hik1 よ  
  ┷ 1,2 1 2 1 1 2  

P-12 よ  

   

P-13 Neurospora crassa OS ㊪  

  ┷ , , ┷ 1, 2, ┷ , 1 , 2  

P-14 -MAP ㊪ cAMP-PKA ㊪  

  ┷ 1 ┷ 2 ┷ 1  

P-15 N.crassa 々  

  1 1 2 1 ┷ 2 ┷ 1

 

P-16 Cryptococcus neoformans Histidine kinase CnNik1  

  よ  

  1) ㎰ 1) 1) Drivinya Antra1) ぜ 2) 2) 1) 1  

  ┷ 2  

P-17 Aspergillus nidulans nikA phkA phkB よ  

   

P-18 Hog1 MAPK  

  ぜ 1 2,3 2 1 1 2 3  

P-19  ncSCD1 ncSCD2 よ  

  ┷  

P-20 adenylyl cyclase ↓ ↓  

  1), 1), 2), 1) 1) ㈻ 2)  

P-21 Aspergillus oryzae   

  , ,  

P-22 THE smtA GENE ENCODING A SAM METHYL TRANSFERASE IS REQUIRED FOR NORMAL 

  DEVELOPMENT OF ASPERGILLUS NIDULANS 

  Kap-Hoon Han1, Hyo-Jung Kim, Jee Hyun Kim, and Dong-Min Han (Div. Biol. Sci. Wonkwang Univ. Iksan, 

570-749, Korea, 1Dept. Pharm. Engin. Woosuk Univ. Wanju, 565-701, Korea) 

P-23 Aspergillus oryzae steA よ  

  ,  
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P-24 Sexuality and asexuality in Aspergillus species 

  Fabian A. Seymour1, Mathieu Paoletti1, Nanase Yamamoto2, Praveen R. Juvvadi2, Jun-ichi Maruyama2, 

Katsuhiko Kitamoto2, David B. Archer1, Paul S. Dyer1 (1School of Biol., Univ. of Nottingham, UK, 2Dept. of 

Biotechnol., Univ. of Tokyo) 

P-25 よ  

   

P-26 APase  

   

P-27  Aspergillus nidulans  kexB よ  

  1, 1, 2, 1, 2, 2, 1 ( 1

, 2 ) 

P-28 Aspergillus nidulans class III よ よ  

   

P-29 Aspergillus tamarii niaD  

  1 1 2 1 1 1 , 2  

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  

P-31 G ㈻ cAMP ┞  

  , , ┷ , ,  

P-32 Dikaryon  

  DNA  

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 Aspergillus nidulans ㈻

 II topoisomerase  
  1 2Berl R. Oakley 3 1 2

3  

 

 

11 9 13:30-14:30 14:30-15:30 
 

P-35 (Lentinula edodes) -1,3- よ  

   

P-36 よ  
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P-37 Phanerochaete chrysosporium P450  

  1 2 1 3 ば 3 2 2 1

1 2 3JST  

P-38 Phanerochaete chrysosporium よ  

   

P-39 Phanerochaete chrysosporium よ よ  

   

P-40 Phanerochaete chrysosporium ㈻ よ 74

よ  

  1 1 1 2 2 2 1 1

2  

P-41 Phanerochaete chrysosporium ㈻ よ 1 -

よ  

  1 1 2 1 1 1 1 2

 

P-42  DNA  

    

P-43 ぞ  

  *

*  

P-44 A. oryzae N- ┞ ㈻  

  1 2 2 1 1 2  
P-45 A. oryzae ER-Golgi SNARE よ  
  , ㊪  

P-46 A. oryzae post-Golgi SNARE よ  

  ㊪  

P-47 A. oryzae AoppgA よ  

  ℡ JUVVADI Praveen Rao ( ) 

P-48 A. oryzae  

  ㎰ Praveen Rao Juvvadi  

P-49 A. oryzae 2 A2 よ RT-PCR

よ  

   
P-50 A. oryzae  
  , , , ,  ( ) 

P-51 A. oryzae Aovps24 (class E vps) よ  

  ( ) 

P-52 A. oryzae III よ  

  1 2 Praveen Rao Juvvadi1 2 1 1 , 
2  
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P-53 Penicillium luteo-aurantium ぞ よ  

   

P-54  

   

P-55 よ  

     

P-56  A. nidulans  

   

P-57  AoXlnR ㌹  

   

P-58  CCAAT よ よ

 

   ( ) 

P-59 Aspergillus oryzae HSP30 Deletionよ  

  ┷  

P-60 Aspergillus oryzae  

   

P-61 よ  

  * ℡ * *  

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 (Aspergillus oryzae)  

   

P-64 Aspergillus niger ㈻

alternative oxidase aox1 よ  

  ㈶ ,  
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S-1 
㈻  

 
 

 
㈻ ㈻

㈻

㈻

㈻

Aspergillus oryzae
1000

㈻

 
㈻ ㈻

㈻ ㈻

さ

さ

 
MultiSite Gateway

λ 々

DNA ∞ ㎲

㈻  
 

A. oryzae ぞ っ  
Multisite Gateway 5'- 3'-  (EC) 

3 DNA ∞ 1
5'-EC ㈻

3'-EC N- C- ❻

3  (amyB thiA pgkA) ㈻

2  (amyB glaA) 5'-EC N- C- ❻ EGFP
DsRed2 GST HA-His6 3'-EC ゝ 10

EC ┘

3'-EC

EC

 

っ

5'-EC amyB thiA
EC

citrate synthase┞ N ❻

3'-EC EGFP
DsRed2

ふ

Multisite Gateway
Center- 3‘-EC
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Mitotracker
ぞ ゝ  

 
ぞ ㈻  

ぞ

 (FrPl) 5'-EC amyB
3'-EC よ HA-His6 FrPl EC
amyB FrPl Kex2
㈻㌹ HA よ ┘ FrPl::HA-His6

㈻ ㈻

Kex2 ├ 3

Ni2+

よ FrPl N ❻ ┘ ㈻

 
FrPl

モ  
 

 
 

㈻ ┑

 
 

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 

A. oryzae ㈻ ㈻

┘ A. oryzae モ

㈻ よ

㈻ A. oryzae
 

 
A. oryzae 1) 

MultiSite GatewayTM

A. oryzae
㈻ a-

AmyB amyB
ORF

Kex2

さ NSAR1
(niaD- sC- argB adeA-)2,3) ㈻ ptrA

Aspergillus 
nidulans sC NSAR1 ㈻㌹ よ

5 DPY
(pH 8.0) 15.6 mg/L  

 
 

㈻ よ
1) pepA pepE

07 07

α & ^'

㈻

07 0 ]

2 8 ,F \F^92 5(7 ∞

5(

7

+

5(7

∞

'5

5(

7

17

5(

7

’ ’

’ ’
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alpA tppA palB
MultiSite GatewayTM fusion PCR DNA ∞

∞ adeA ㈻㌹ ┘

5 DPY pH 8.0 tppA palB
pepE alpA pepA tppA

21.2 mg/L  

 
 

モ 4) palB
pepE argB tppA

tppA, pepE 25.4 mg/L
 

 
A. oryzae

1.6
A. oryzae

㈻

㈻

A. oryzae
㈻

 

 
㈻ ┑

 

 
1) さ p. 39 
2) Jin et al., FEMS Microbiol. Lett., 239, 79-85 (2004) 
3) 83, 277-279 (2005) 
4) 2005 さ p. 240 
 

 

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

Jun-ichi Maruyama 

(Dept. of Biotechnology, Univ. of Tokyo) 

& ^_F

&

&

*

1
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S-3 
麹菌細胞壁のリモデリング：細胞内に生産させたタンパク質を培養上清へ回収するための
戦略 
堀内裕之 （東京大学大学院農学生命科学研究科） 
 
 高等動植物から微生物までに及ぶ近年の急速なゲノムプロジェクトの進行は、人類の生活をより良くする
ための新たな可能性を示す一方で膨大な数の機能不明なタンパク質の存在を明らかにしてきた。そこでそれ
らタンパク質を調製しその機能を解析する手法を確立することは、ゲノムデータの高度利用において必要不
可欠のことである。本研究はそのような状況の下で菌体内タンパク質の簡便な調製法として、糸状菌の細胞
壁を人為的に改変することにより菌体内のタンパク質を培養上清へ漏出させ回収する手法の開発を目的とし
たものである。 
 麹菌 Aspergillus oryzaeは古来より日本において清酒、醤油、味噌等の醸造、製造に利用されてきており、
長い歳月にわたって人間の生活に密接にかかわってきたことからその安全性が認められており、その全ゲノ
ム DNA配列も決定されており、発現を制御可能な強力なプロモーター等も利用できることから、タンパク質
生産の場としての利用に非常に適している。麹菌の細胞壁の主要構成成分はN-アセチルグルコサミンが β−1,4

結合でつながったポリマーであるキチンとグルコースが β−1,3 結合でつながった β-1,3-グルカンからなる。
そこでこれらの分解酵素遺伝子の発現を人為的に制御することにより細胞質タンパク質の細胞外への漏出へ
の効果を検討した。 
 
麹菌キチナーゼ遺伝子の単離とその高発現 
 Aspergillus属の糸状菌においてはすでに Aspergillus nidulans、Aspergillus fumigatusの全ゲノム配列が公開さ
れているが、これらの配列情報から、Aspergillus 属糸状菌には十数種のキチナーゼ遺伝子が存在することが
推定されており、A. oryzaeにも同程度の数のキチナーゼ遺伝子の存在が推定された。そこでそれらの中から
A. oryzaeの細胞壁中のキチンを効率良く分解できるキチナーゼをコードする遺伝子を選択するため、我々の
研究室において機能解析を行っている A. nidulansの 18種のキチナーゼ遺伝子の中から、細胞壁キチンの分解
に適したキチナーゼをコードすると考えられる chiA、chiBに着目した。A. nidulansにおいて chiBの発現は培
養後期に誘導され、その自己溶菌において重要な役割を果たすことが示されており(山崎ら、投稿準備中)、chiA
は高発現させることによりある種の条件下で菌糸の溶菌に効果があることが示唆されていた。chiA、chiB の
A. oryzaeのオーソログ（ここでは A. nidulansの遺伝子との区別のために AochiA、AochiBと呼ぶ）に対し、A. 
oryzae のゲノム情報を利用してそれぞれ遺伝子を単離し、その発現について検討した。その結果、これら遺
伝子の発現は、A. nidulansの chiA、chiBの発現様式とはパターンを異にしており、通常の培養では A. oryzae
では AochiAの発現量が多く、AochiBの発現はほとんど見られなかった。AochiA、AochiBをそれぞれ A. oryzae
の amyBプロモーターの下流につないだ形で A. oryzaeの thiA locusに導入し、amyBプロモーターの高発現条
件である培地の炭素源をマルトースにしたプレート上で培養した場合の影響について検討したが、これらの
遺伝子を単独で高発現させただけでは菌糸の形態に変化は見られなかった。 
 
グルカナーゼ遺伝子の単離とその高発現の効果 
 次に β−1,3-グルカナーゼ遺伝子を単離してその高発現の効果を検討した。A. oryzaeのゲノム上にはキチナ
ーゼの場合と同様 β-1,3-グルカナーゼと相同性を有する遺伝子が多数存在することが推定されたため自己溶
菌と比較的類似した環境であると考えられる炭素源を除いた状況での A. oryzaeの EST情報より 3種のグルカ
ナーゼをコードする遺伝子を同定し、その全長を単離した。これらの遺伝子を gluA、gluB、gluC と命名し、
それぞれ amyBプロモーター下、sC locusで高発現できる株を作製した。その結果、gluA、gluBを高発現でき
る株では培地の炭素源をマルトースにしたプレート上では、非常に低頻度ではあるが菌糸の溶菌が観察され
た。一方、A. oryzaeの菌体に対し、外部から作用させることで細胞壁の溶解に効果があることが示唆されて
いる Bacillus circulansの分泌性 β−1,3-グルカナーゼをコードする bglH遺伝子 1, 2）についてもその成熟タンパ
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ク質をコードする部分を amyB遺伝子の分泌シグナルをコードする部分に in frame でつないだ amyB-bglH キ
メラ遺伝子を amyBプロモーター下で高発現できる株を作製したところ amyBプロモーターの発現を誘導でき
る条件下ではやはり非常に低頻度ではあるが菌糸の溶菌が観察された。 
 
キチナーゼ遺伝子とグルカナーゼ遺伝子をともに高発現できる株の作製 
 キチナーゼ遺伝子、グルカナーゼ遺伝子、それぞれ単独では菌体の溶菌に対して効果が小さいことが明ら
かになったため、次にキチナーゼ遺伝子とグルカナーゼ遺伝子を同時に amyB プロモーター下で高発現でき
る株を２種のキチナーゼ遺伝子と４種のグルカナーゼ遺伝子の全ての組み合わせで作製した。その結果、
AochiBと各種グルカナーゼ遺伝子を導入し高発現させた株では、グルカナーゼ遺伝子のみを高発現させた場
合と比較して差が見られなかったのに対し、AochiAと gluA、AochiAと gluB、AochiAと amyB-bglH 遺伝子を
同時に導入した株では、炭素源をマルトースとしたプレート上で頻繁に菌糸の溶菌が見られた。さらに AochiA
と gluB を amyB プロモーターにつないだ株について、これら遺伝子の発現を抑える液体培養条件で 2～３日
間培養した後、発現を誘導する液体培養条件にシフトして経時的に菌体重量を測定したところ、AochiAと gluB
の発現を誘導した株は同様の条件で培養した野生株に対して菌体重量が 3-4 割程度少ないことが明らかにな
った。さらにこれら培養菌体を顕微鏡で観察したところ、内容物が漏出したような菌糸が見られた。これら
のことから、AochiAと gluBの同時高発現によりプレート上でも、液体培養においても菌糸の溶菌が誘導でき
ることが明らかになった。そこで現在、細胞質タンパク質の挙動について検討を行っている。 
 
  以上の結果から、ある種のキチナーゼとグルカナーゼを同時に高生産させることにより A. oryzae の菌糸
を溶菌させることが可能であることが明らかになった。Aspergillus 属糸状菌の菌糸には隔壁が存在するが、
隔壁の中央に穴があるため細胞質はつながっている。しかし菌糸細胞壁に何かの原因で損傷が生じ細胞質の
タンパク質が細胞外へ漏出するような状況になった場合、Woronin bodyと呼ばれるオルガネラが隔壁の穴を
塞ぐことにより、損傷の影響が隔壁を越えて広がらないようにしている。A. oryzae においては近年 Woronin 
bodyを構成するタンパク質をコードする遺伝子 Aohex1が単離されその機能解析が行われている 3）。先に述べ
たキチナーゼ遺伝子、グルカナーゼ遺伝子を同時に高発現できる株において Aohex1を破壊すれば、細胞質の
タンパク質等を細胞外へより効率的に漏出させることが期待できることから、今後は、最近開発された４種
の栄養要求性を持つ A. oryzaeの株 4)を親株としてこれらを組み合わせた株を作製しその効果を検討してゆき
たい。 
 
本研究は生研センター基礎研究推進事業「タンパク質工場としての糸状菌の高度利用に関する基盤的研究」
の一環として行われた。 
 
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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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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1) Petersen, K. L. et. al.: Mol. Gen. Genet., 262, 668 (1999).  
2) Gomi, K. et al.: Biosci. Biotechnol. Biochem., 64, 816 (2000). 
3) Kato, M.: Biosci. Biotechnol. Biochem., 69, 663 (2005). 
4) : , 38, 831 (2000). 
5) Tsuboi, H. et. al.: Biosci. Biotechnol. Biochem., 69, 206 (2005). 
6) Koda, A. et. al.: Appl. Microbiol. Biotechnol., 66, 291 (2004). 
 
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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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. niger 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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Sexual and asexual development in ascomycetes and mating type genes 
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Sciences, 2SUNTORY, 3TIS, 4JICA) 
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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 
(MAT1-1 and MAT1-2) 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 MAT1-1 and MAT1-2 
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 MAT1-1 or MAT1-2 from a wild type haploid MAT1-1;MAT1-2 strain, 
resulting in MAT1-1;mat1-2, and mat1-1;MAT1-2 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 mat1-2 strain T43ΔM2-2. 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 T43ΔM2-2, 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 MAT1-2, 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, is 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, gprA 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 gprA or gprB resulted in the production of a few small 

cleistothecia carrying a reduced number of ascospores, whereas ΔgprA;ΔgprB eliminated 

cleistorhecia formation in homothallic conditions. However, ΔgprA and/or ΔgprB 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 ΔgprA;ΔgprB 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 Yamamoto1, Praveen Rao Juvvadi1, Jun-ichi Maruyama1, David B Archer2, Katsuhiko Kitamoto1 
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. fumigatus1, 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-1 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 Ste13) 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 (Rce1, Ste24, Ram2, Ste14, Ste16, 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 pro1 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  mitogen-activated protein kinase (MAPK) ㊪  
 
 

 
 

MAPK ┷ MAPK ㊪

UV ㌹

┷

 Saccharomyces cerevisiae HOG (High-osmolarity glycerol) ㊪ (Hog1) cell integrity 
㊪ (Mpk1) mating ㊪ (Fus3) ㊪ (Kss1) (1)  EST よ
よ  MAPK ㊪ よ

 A. nidulans  MAPK ㊪ ぜ

 MAPK ㊪ Ⅴ ┞ Ⅴ  
 

 MAPK ㊪ 
MAPK ㊪ ㊪  MAPK MAPK MAPK

MAPK  MAPKK MAPKK  MAPKKK 
A. nidulans  MAPK HogA (Hog1 ) MpkA (Mpk1 

) MpkB (Fus3/Kss1 ) MpkC (Hog1 ) Hog1 々

Ⅴ  Fus3/Kss1  MAPK Ⅴ  MAPKKK  MAPKK 
㊪ 々 Ste11 MAPKKK 々 ㊪

A. nidulans  MAPKKK  MAPKK 
MAPK A. nidulans  HOG ㊪

cell integrity ㊪  mating ㊪  in silico よ (2) よ Cell 
integrity ㊪  MpkA MAPK mating ㊪  SteC MAPKKK 

(3, 4)  
 
A. nidulans HOG (AnHOG) ㊪(5) 
┷ よ HOG ㊪

よ  (  A) HOG ㊪ ㊪ (Sln1 Sho1)  
Hog1 MAPK Sln1 ㊪ (= ㊪)  
Sln1-  Ypd1-  Ssk1 His-Asp 

 Ssk2/Ssk22 MAPKKKs ㊪ Sho1 ㊪  
Pbs2 MAPKK  Sho1  SH3  Ste11 MAPKKK ㊪

HOG ㊪  HOG ㊪  
よ A. nidulans  HOG ㊪┞  (  B)

 TcsB YpdA SskA ┞ ┞

 A. nidulans  Sln1 ㊪

SLN1  tcsB 々

sskA  hogA Ssk2/Ssk22 Pbs2  sskB pbsB 
HogA MAPK ふ

AnHOG ㊪ MAPKK Sln1  Sho1 
㊪ PbsB  Pbs2 

Pbs2  Ssk2/Ssk22  Sho1  (=Pro-rich motif) 
PbsB pbs2Δ ┞ PbsB  Ssk2/Ssk22  

Sho1 ∞ ㊪  pbs2Δ (sho1Δ 
pbs2Δ ssk2Δ ssk22Δ pbs2Δ)  pbsB sho1Δ pbs2Δ ┞

 PbsB  Ssk2/Ssk22 PbsB  Sho1 
A. nidulans PbsB  Pro-rich motif  ShoA 

HogA  SskA  SskB PbsB  
N ❻  Pbs2  Pro-rich motif (KPLPPLPV)  PbsB(Pro) PbsB(Pro) 

 ssk2Δ ssk22Δ pbs2Δ ┞ PbsB(Pro)  Sho1 ┞

PbsB(Pro)  HogA  sskAΔ 
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ぜ HogA ふ PbsB  Pro-rich 
motif ShoA  PbsB 

AnHOG ㊪  mating ㊪

 

 
 

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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O-1 
よ

<┘ > さ ㈻

Aspergillus oryzae
2

さ よ さ

よ
1) DNA 

よ  
< > よ よ

11000 2)

RNA よ  
1) H. ISHIDA et al. J. Ferment. Bioeng., 86: 301-307 (1998) 
2) さ P138 (2004) 
 
Gene expression analysis under filter culture condition of Aspergillus oryzae 

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

 
O-2 

㈻㌹ )3& よ

┷

┘ Aspergillus oryzae ❻ 12bp
TTAGGGTCAACA よ 々

々 ❻

ぜ よ

 
135bp 2 ptrA

ptrA MfeI
A. oryzae NFRI1599 ㈻㌹

㈻㌹ DNA MfeI よ ㈻㌹ ptrA
2-6 ㈻㌹

10-12 ㈻㌹

ptrA
ぜ 1 – 15kb 々 ㎲

ptrA ❻  
1) 2003 さ 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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RNA ㊪ よ  

み ├ Nguyen Bao Quoc ┶  
 
RNA dsRNA ㌹ ㊪ RNaseIII

Dicer RNA RNA (RdRP) RNA induced silencing complex (RISC) さ

Argonaute ㈻

㈻

(Candida albicans, C. lusitaniae, Saccharomyces cerevisiae) (Ustilago maydis) オ

RNA ㈻ RNA
㊪ Coprinus cinereus

Argonaute Dicer, RdRP 々 RNA
㊪ RNA ㊪

RNA ㈻ よ

々 RNA
㊪ ″ さ  

 

Ancient origin of RNA silencing pathways in fungi 

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

(Fac. of Agri., Kobe Univ.) 
 
 
O-4 
EGFP AoVam3p ㈻ っ A. oryzae

よ  
㊪  
 
┘ ぜ

A. oryzae EGFP t-SNARE AoVam3p
㈻(EGFP-AoVam3p) よ 1)

EGFP-AoVam3p ふ

ふ  
EGFP-AoVam3p

ふ

ふ ├

ふ

ふ EGFP ふ

㈻ よ

㎲

 
1) ㊪ さ p48 

 
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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O-5 
A. oryzae ㊪ よ  

㊪ ( ) 
 
┘

A. nidulans
UapC ㈻

よ ┘ A. oryzae ㊪ っ

 
A. oryzae uapC┞ AouapC C ❻ EGFP

AoUapC-EGFP A. oryzae NS4 amyB promoter
Ⅴ ふ AoUapC-EGFP

EGFP ふ ㎲

ATP
AoUapC-EGFP ㎲

㊪ふ モ

CMAC ぜ

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

Tokyo) 
 
O-6 

(Aspergillus oryzae) impala DNA Aoimp1  
㌹  

 

┬  
 
┘ Aspergillus oryzae OSI1013 ぜ ぞ Aoimp1 ,㌹
Fusarium impala Tc1/mariner superfamily ┞ , ㌹

, Tagging ┘ ,
aotA よ ㌹  

ITR PCR ,RIB40 A.oryzae A.sojae モ

, よ モ 3 .aotA
,OSI1013 ,RIB209 3

2 ,RIB40 1 RIP GC AT
OSI1013 よ CuSO aotA ㌹

Transposon-Trapping niaD crnA
Aoimp1 ㌹   

 

Distribution and transposition of impala-like DNA transposon Aoimp1 in Aspergillus oryzae  

Hironobu Ogasawara1, , Hiroshi Obata , Yoji Hata , Saori Takahashi , Katsuya Gomi  

 ( Akita Res. Inst. Food and Brewing, Bioeng., Div. Biosci. Biotech. Future Bioind., Grad. Sch. Agric. Sci., Tohoku 

Univ. Res.Inst.,Gekkeikan Sake Co.) 
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Aspergillus niger

alternative oxidase  
   

 
┘ A. niger WU-2223L

ル alternative oxidase (aox1) 1)

alternative oxidase ┘ aox1
(DAOX-1) DAOX-1 catalase(CAT)
superoxide dismutase(SOD) aox1

 
 A. niger WU-2223L aox1 (DAOX-1) ┞

DAOX-1 aox1 ㌹ alternative oxidase DAOX-1
5 mM WU-2223L 20%

t-butyl hydroperoxide
5 mM 4 DAOX-1 WU-2223L CAT 1.2

SOD 10 aox1 alternative oxidase
DAOX-1 SOD  

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.)  
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APSES ㈻ Mstu1 ⇅  

こ  
 

APSES㌹ APSES㌹ Mstu1
10%

Mstu1 ふ

<8h 16
Mstu1 20%

24 Mstu1 ふ /
cAMP Mstu1

㈻ cAMP ぜ Mstu1
ぜ

㈻

24 ㈻

ふ Mstu1 ㈻

よ Mstu1
⇅ cAMP-dependent protein kinase A (PKA) catalytic subunit 
(Cpka) Mstu1 ㈻ よ ⇅

Mstu1 PKA Cpka Mstu1
 

An APSES protein Mstu1 regulates appressorium maturation in Magnaporthe grisea. 

Marie Nsihimura, Nagao Hayashi (NIAS) 
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Cryphonectria parasitica GTP ㈻ βγ-  

 
 

Cryphonectria parasitica
(American chestnut)

D. Nuss
GTP ㈻ α- よ

β- γ- ㈻

β- PDA

β- よ β- γ-
β−

㈻ β− ㈻

α− ┞ よ

ぞ ㈻ ぜ β−

N. crassa ぜ

γ-
N. crassa  

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

Shin Kasahara (Dept. of Environmental Sciences, Miyagi Univ.) 
 
 
O-10 

, Phytophthora infestans, 
 

*  Howard S. Judelson Dept. of Plant Pathology, UC Riverside. *  
 

 Phytophthora infestans <14˚C
>15˚C ├ P. infestans

よ

┘  NIF (nuclear LIM-interacting interactor) 
よ GUS

よ ㌹ Ⅴ 139-bp 7-nt , GGACGAG,
P. sojea

NIF ぜ ㈻ EMSA
㈻ モ NIF

 dimethyl sulfoxide  
benzyl alcohol 

 
 
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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Monascus purpureus よ  

1 1 2 1 1 2  
 

Monascus purpureus ↓

⒢

GABA

よ

pksCT 
㈻ pksCT ㎰

㎰

よ pksCT 6 kb DNA 2Cys6 zinc finger motif 
regulator ┞ ORF ぜ よ モ

1/70 regulator 
M. purpureus 2Cys6 zinc finger 

motif regulator ㈻ regulator 
 

 

Functional analysis of regulator involved in citrinin production in Monascus purpureus.  

Takeo Shimizua, Hiroshi Kinoshitaa, Shiro Nagaib, Takuya Nihiraa (aICBiotech, Osaka Univ., bYaegaki Bio-industry, 

Inc) 
 
 
O-12 

 P450/P450 ㈻  PcCYP17a よ  
1 1 2 2 2 1 1 2  

 
 Phanerochaete chrysosporium  154  P450 

P450  P450 ㈻  7 
㈻ Fusarium oxysporum  P450foxy 

 P450BM-3  ( -1 -3 ) 
P. chrysosporium 

P. chrysosporium  P450/P450 ㈻  PcCYP17a よ  
㈻  9  18 

㈻  9  15  
-1 -6  16  18  -1 -4 

 9  18 
(a) PcCYP17a P450foxy 

 P450BM-3 ㈻

レ よ  

 
Molecular Characterization of a Fused Protein of P450 and P450 Reductase PcCYP17a from the White-rot 
Fungus Phanerochaete chrysosporium 
Motoyuki Shimizu1, Fumiko Matsuzaki1, Shinji Hirosue2, Akira Arisawa2, Hiroshi Tsunekawa2, Hiroyuki Wariishi1  
(1Faculty of Agriculture, Kyushu Univ., 2 Bioresource Laboratories, Mercian Co.) 
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Phanerochaete chrysosporium

㈻  
 ( ) 

 
┘ よ ↓

Phanerochaete chrysosporium よ

 (MnP)  (LiP) 
P. chrysosporium ㈻

 (HN)  (LN) 
P. chrysosporium ㈻ よ  

HN LN ㈻

MALDI-TOF-MS よ
P. chrysosporium in silico protein database MASCOT ㈻ LN

MnP1 glyoxal oxidase aryl-alcohol oxidase
HN 々 ㈻ よ glutaminase lipolytic enzyme mannose 6-phosphatase oxalate 

decarboxylase LN ぜ  
 

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.) 
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Aspergillus oryzae  

  1 1  
 
A. oryzae ㈻

2 々 よ ┘

 (pro-TY) pH 3.0  (acid-TY) 0.01% SDS
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290kDa 165kDa CD よ 2 ぜ

3 モ
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Cys108 Cys82

6 C108A
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mono-C108A oligo-C108A A. oryzae 
 

 
Acid-activation and oligomerization of Aspergillus oryzae tyrosinase 

Yota Tatara, Takeshi Namba, Takashi Yoshida1 Eiji Ichishima 

(Graduate School of Bioeng., Soka Univ. 1Faculty of Agric. and Life Sci., Hirosaki Univ.) 
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HK HPt RR 15
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4 RR モ

SrrA ぜ

(conidia) ふ

SrrA よ Prr1 Prr1
SrrA
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Aspergillus nidulans response regulator SrrA involved in oxidative stress response. 

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

(Agriculture, Univ. of Nagoya) 
 
 
O-16 

 (KexB)  
1 2, 3, 2, 4, 2, 5, 2, 1  

1 , 2 3 4 5  
 

 KexB よ kexB 
よ kexB 

cell integrity ㊪

㊪  kexB ┘

 kexB レ よ モ よ kexB 

 kexB 
-1,3-

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

Osamu Mizutani1, Matsuko Shiina1, Motoaki Sano2, Youhei Yamagata1, Takeshi Watanabe3, Keietsu Abe1, Masayuki 

Machida4, Tasuku Nakajima1, Katsuya Gomi1  

(1Tohoku Univ.,Grad.Sch.Agri.Sci, 2KIST, 3Niigata Univ., 4AIST ) 



 49 

O-17 
Aspergillus nidulans  

CsmA, CsmB ┞ よ  
 

 
さ さ

Aspergillus nidulans N ❻ ┞

csmA  csmB よ csmA
csmB csmA  csmB

1) CsmA ❻
2) CsmB

csmB ORF C ❻ 3 FLAG tag ㈻ CsmB-FLAG
CsmB よ CsmB-FLAG
❻ ふ CsmB

in vitro CsmA CsmB ┞

よ ┞  
1) 4 さ  p. 7  
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) 

O-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 Aohex1 gene encoding the major protein of the Woronin body and 
demonstrated its plugging at the septal pore upon hypotonic shock by three-dimensional confocal microscopy1). 
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 A. 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 AoHex1 for its multimerization. Supporting these data, mutation  of  Ser151 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-Aohex1, expression of the mutagenised construct, Aohex1mt-S151A as dsred2 fusion 
showed perturbed localization to ring-like structures, which were also evident under chelerythrine treatment of the 
dsred2-Aohex1 expressing strain.  
 
1) Maruyama J. et al., (2005) Biochem. Biophys. Res. Commun. 33, 1081-8.  
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O-19 
A. oryzae  

 
 
┘ ┷ ㈻ よ

よ

㌹

A. oryzae ぜ

┘ さ ATG8 Aoatg8
よ  

EGFP-AoAtg8 DsRed2-AoAtg8 ㈻ よ

A. oryzae Aoatg8 よ

Aoatg8 ぜ

ふ ㈻ DsRed2 ㎲

ふ Aoatg8 DsRed2 ㎲ ふ Aoatg8
Aoatg8

AoAtg8 Aoatg8 ┞ ふ

ふ A. oryzae
┞

 
4 さ 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 
Fusarium graminearum ㈻  

よ  
* * H. C. Kistler. ** * **Univ. of Minnesota  

  
Fusarium graminearmu

2003 さ 2 ┘ 36Mbp
11,640 ぜ F. graminearum

よ ㈻

188 17 ゼ

㈻ ㈻

モ

410 ㈻ 37 ㈻

2DE-reference map ㈻

CAP20 dehydrogenase woronin body protein precursor elongation factor
 

 

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 

 Fusarium oxysporum よ  
, *, ┶ **, ***, ,  *

** ***  
 

 2002  12  2004  3 
 ( Lycopersicon pervanum, L. chilens )  ( L. esculentum ) 

ゝ 562 Alternalia 
 Aspergillus  Cladosporium  Fusarium  Geotrichum  Mucor Rhizopus
 Papulaspora Penicillium  Phoma  Trichoderma  Ulocladium ぜ

 Fusarium  F. oxysporum 39

 rDNA IGS  F. oxysporum  ( 
, 2005 ) よ  F. oxysporum

F. oxysporum f. sp. lycopersici ( FOL ) 
 FOL  2005  7 

 ( L. esculentum var. cerasiforme )  F. oxysporum 
よ  

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 ㈻  

 
 

Gibberella fujikuroi mating population B(anamorph : Fusarium sacchari)
mating type (MAT1-1 MAT1-2) heterothallic

G. fujikuroi FGSC 7610 (MAT1-2 ) FGSC 7611 (MAT1-1 ) EGFP
B ㈻㌹

3 ㈻ GFP/ / よ

FGSC 7610 ㈻㌹ FGSC 7611 1 1
㈻ ㈻㌹ FGSC 7610 FGSC 7611 ㈻

2004

Fusarium oxysporum

 
 

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 

Verticillium longisporum PCR よ  
┷  

 
Verticillium V. dahliae V. albo-atrum

┬ V. longisporum V. dahliae
V. longisporum CA9 rDNA V. dahliae V. albo-atrum

ITS V. albo-atrum ┞ 18S 841bp
V. longisporum PCR 2

CA9 V. longisporum PCR
V. longisporum 8 PCRチ V. dahliae チ

Vd
V. dahliae V. longisporum CA9 Vd 2

RAPD よ PCR-RFLP よ

Vd CA9 V. dahliae
V. longisporum

2 Vd V. longisporum V. dahliae
 

 

Molecular characterization of two types of Verticillium longisporum isolates from cabbage fields in Tsumagoi  

Hidenari Saito1, Saori Mori1, Hiroshi Sakai2, Toshihiko Urushibara2, Makoto Fujimura1 1Fac.of Life Sci.,Toyo Univ.; 
2Gunma Pref. Agri. Tech. Center  
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P-5 
ClaCWH41

 
㎱ ㎱  Richard O'Connell

 
 

REMI
P51 よ よ

CWH41 ┞

ClaCWH41 AtMT clacwh41 よ clacwh41

ふ

 
 

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  

Evelyn B. Elegado  
 
┘ よ Hypothetical Protein 

よ ┞

DNA 々 ∞ fusion PCR
Inverse PCR GATEWAY

DNA  
Inverse PCR DNA

Inverse PCR DNA
Inverse PCR ∞ pGEM-Teasy

MCS pCB1004 GATEWAY
attR-CmR-ccdB-attR pDESTR

GATEWAY Inverse PCR ∞ Neurospora crassa Frost
 Frost ㎰ 3.6kb XhoI ∞ Inverse PCR pENTR-D-TOPO

pDESTR XhoI N. crassa ㈻㌹

frost よ  
 

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 
DNA よ  

Evelyn B. Elegado, Marites A. Sales * , *

 
 
┘ ㌹ ぞ DNA

DNA DNA
よ

DNA DNA
┘ よ  

┞ RAD52, RAD54 ┞ ❻

NHEJ MRE11, Ku70, Ku80 Rhm52, Rhm54, Mhm11, Khm70, Khm80
,Degenerate PCR PCR Ina168  

よ N. crassa ┞ Rhm52 Rhm54
N. crassa mus-11, mus-25 MMS( )
┞ よ Rhm52 Rhm54 MMS UV ″

42Υ Methyl Viologen ㌹

Khm70, Khm80 N. crassa ┞ モ

pDESTR  
 

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 

㈻  
 

 
㈻ 50S ㌹

㈻ . ┷

. 
IL-8

. ㈻

ぜ . 
㈻

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

(Tokyo Univ.of Sciense) 
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P-9 
 

 
 

ぜ

レ . EGFP
Ⅴ ふ ふ . 

EGFP ぜ . ❻

. ふ 96
. ├ ふ 96 ぜ

. FMI1(B19) 1) ORF
2.1 kb ∞ EGFP ふ 48

90 . 

 
1)Saitoh et al. (2005) 23rd 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 

CBP1  
* * * *  

 
CBP1 ㈻ N ❻

CBP1 ㈻

C ❻ ㈻ GPI
ぜ

CBP1 GPI ㈻

ッ GPI ㈻ PI-PLC
CBP1 C ❻ GFP ㈻

PI-PLC ふ よ

GPI  
 
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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P-11 
Hik1 よ  

┷ 1,2 1 2 1 1 2  
 
┘ さ Hik1 null
Δhik1 Ⅴ

hik1-M16 ㈻

Hik1 ┘ よ  
p38 MAP

Osm1 ┞ Hik1 MAPK ㊪

Δhik1 hik1-M16 Osm1 よ hik1-M16
Osm1 Δhik1 Hik1 Osm1

hik1-M16 Osm1
 

 

Analysis of the signal transduction pathway of a histidine kinase Hik1 of the rice blast fungus 

Masumi Morita1,2, Takayuki Motoyama1, Ron Usami2, Toshiaki Kudo1 

(1Discovery Res. Institute, RIKEN, 2Fac. Technol., Univ. Toyo) 
 
 
 
P-12 

よ  
 

 
┘

さ 10
1 ㌹ ㈻ 3

┘

┘  
よ 3

MgSSK1 MgSKN7 MgRIM15 3
MgSSK1

 

 

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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P-13 
Neurospora crassa OS ㊪  

┷ , , ┷ 1, 2, ┷ , 1 , 2  
 

OS ㊪ HOG ㊪

MAP os-2 MAP HOG1 ┞

HOG ㊪ CTT1 Catalase GPD1, GPP1 glycerol , HSP12 heat shock 
protein , FBP1 OS ㊪

HOG ㊪

PCR
よ OS ㊪ 1 OS ㊪

Fludioxonil 2 os-2
NcCTT1 NcFBP1 1 2 ぜ OS ㊪

NcGPD1, NcGPP HSP
HOG ㊪ OS ㊪

HOG ㊪ OS ㊪

NcGPD1, NcGPP NcGLD os-2
OS ㊪

よ  
 

Neurospora genes induced by osmotic stress and fludioxonil under control of the os-2 MAP kinase. 

Rieko Noguchi, Shinpei Banno, Ryouta Ichikawa, Makoto Kimura1, Isamu Yamaguchi2, Makoto Fujimura 

(Toyo Univ. Grad. Life Sciences, 1RIKEN. Dis. Res. Inst, 2Toyo Univ. Fac. Engineering) 
 
 
P-14 

-MAP ㊪ cAMP-PKA ㊪

 
┷ 1 ┷ 2 ┷ 1  

 
cAMP-PKA ㊪

hah ㊪

り pkac-1 colonial Ustilago maydis
cAMP-PKA ㊪ iprodione

os-1 -MAP (OS) ㊪ ㈻

cAMP-PKA ㊪ hah pkac-1 iprodione
os-1/pkac-1 os-1/hah

os-1 pkac-1 hah pkac-1/os-1 os-1
2 NaCl

hah/os-1 os-1
cAMP-PKA ㊪ OS ㊪  

 

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

Setsuko Watanabe1, Azusa Shiozawa , Shinpei Banno1, Makoto Kimura2, and Makoto Fujimura1  

(1Fac.of Life Sci.,Toyo Univ.,2Env.Mol.Biol.,RIKEN,) 
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P-15 
N. crassa 々  

1 1 2 1 ┷ 2 ┷ 1  
 

(HK) 1 (Sln1)
os-1 fludioxonil

HK よ

11 HK NcFOS1 10
HK (os-1 )

㈻ HK
HK 々 ッ ㈻

SLN1 lethal
NcSLN Aspergillus ㈻ ncsln/os-1

os-1 Ser/Thr NcHK3.79
os-1 ncsln/os-1 os-1
nchk3.79/os-1 os-1 々 HK

NcSlnp Os1p ┞ NcHK3.79p Os1p ┞

 
 
Three histidine kinases involved in osmoregulation in Neurospora crassa  

Azusa Shiozawa1, Akiyoshi Okada1, Noriyuki Ochiai2, Akiho Terai1, Makoto Kimura2, and Makoto Fujimura1  

(1Fac.of Life Sci., Toyo Univ. 2Env.Mol.Biol., RIKEN,) 
 
 
P-16 
Cryptococcus neoformans Histidine kinase CnNik1

よ  
1) ㎰ 1) 1) Drivinya Antra1) ぜ 2) 2) 1) 

1) ┷ 2)  
 

Histidine kinase HK ┷ ┷

MAPK ㊪ ㈻ ┷

Cryptococcus neoformans HK CnNIK1 よ

┞

┷ HK B4500 さ TAD1
さ CnNIK1 ㈻㌹ TAD12

┷ YPD
MIC 3 g/ml TAD12 MIC 48 g/ml

CnNIK1 ┷ ┷

ぜ MAPK
Hog1

ッ  
 

Functional analysis of Cryptococcus neoformans histidine kinase gene CnNIK1. 

Kiminori Shimizu1), Akira Watanabe1), Katsuhiko Kamei1), Antra Drivinya1), Akira Yoshimi2), Chihiro Tanaka2), 

Susumu Kawamoto1) (1)RC-PFMT, Chiba Univ., 2)Grad. Sch. Agr., Kyoto Univ.) 



 59 

P-17 
Aspergillus nidulansヒスチジンキナーゼ遺伝子 nikA、phkA、phkBの機能解析  

 
 
[┘ ] Aspergillus nidulans His-Asp hybrid histidine 
kinase ( HK ) 15  HK よ ┘

Neurospora crassa nik-1/os-1 nikA
Shizosaccharomyces pombe phk1/mak2, phk2/mak3 phkA phk3/mak1 phkB

よ  
[ ] 1. nikA N. crassa ぜ A. nidulans nikA

nikA 
N. crassa nik-1 

nikA 
nikA よ  

2. phkA phkB S. pombe HK
HK ぜ A. nidulans phkA phkB

 
 

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 

Hog1 MAPK
 
ぜ 1 2,3 2 1 1 2 3  
 

HK Dic1

Hog1 MAPK  HK

HOG ㊪ Dic1

モ Hog1 MAPK BmHOG1 よ

Dic1 BmHOG1

DIC1 BmHOG1

Dic1 BmHOG1
DIC1 BmHOG1

HK NIK1 OS-1) Hog1 MAPK OS-2

Hog1 MAPK HK  
 
Hog1-type MAPK activation is regulated by group III histidine kinase in filamentous fungi. 

Akira Yoshimi1, Kaihei Kojima2,3, Yoshitaka Takano2, Chihiro Tanaka1 

(1,2Grad. Sch. Agri., Kyoto Univ., 3Present address: Duke Univ.) 
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P-19 
 ncSCD1 ncSCD2 よ  

┷  

 
S.pombe Cdc42 ㊪

GDP/GTP Scd1 Cdc42 ㈻ Scd2 Cdc42 ㈻

 
Scd1 Scd2 ┞

ncSCD1,ncSCD2
ncSCD1,ncSCD2  

ncSCD1 ncSCD2
ncSCD1,ncSCD2 ncSCD1,ncSCD2
㊪  

 

Characterization of signaling gene ncSCD1, ncSCD2 of Neurospora crassa 

Masashi Kawamura, Akihiko Ichiishi 

(Toyo Univ, Fac. Life Sciences) 
 
 
 
P-20 
adenylyl cyclase ↓ ↓  

1), 1), 2), 1) 1) ㈻ 2)  

 
↓ cr-1 adenylyl cyclase ↓

cr-1 ↓

1 hah protein kinaseA regulatory subunit (MCB) catalytic subunit
↓ 3
hah ↓ wh ah

ah MCB hah
AMP ↓ wh ↓  

 
 

Suppressor mutants which suppresse adenylyl cyclase mutation 

Kouta Moizumi1), Masanori Kawauchi1),Aiko Kudo2),Tadako Murayama1)  

1)Univ. of Kanto Gakuin 2)Asahi Glass co LTD 
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P-21 
Aspergillus oryzae   

, ,  

 
┘ A. oryzae

㈻ さ A. oryzae
よ A. oryzae

ぜ RIB40
 

Potato Dextrose
ぜ

A. nidulans
A. oryzae A. nidulans オ

 
 
Light decides the differentiation in Aspergillus oryzae. 
Rikou Hatakeyama, Tomoyuki Nakahama, Yujiro Higuchi, Manabu Arioka, and � Katsuhiko 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 Han1, Hyo-Jung Kim, Jee Hyun Kim, and Dong-Min Han (Div. Biol. Sci. Wonkwang Univ. Iksan, 570-749, 

Korea, 1Dept. 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, silC188, 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 smtA deletion mutation, even under the conditions where either of those developments was 
promoted. The mutant phenotypes suggest that the smtA gene is not essential for initiation of both sporulations. 
However, it is necessary for development in normal rate. The smtA 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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P-23 
Aspergillus oryzae steA よ  

,  
 

Aspergillus nidulans steA steA
㌹ A. oryzae よ

A. oryzae steA ぜ A. oryzae steA
steA antisense mRNA

ふ steA WT

A. nidulans A. oryzae
㈻ SDS-PAGE

よ A. oryzae steA
㈻  

 

Functional analysis of steA homolog in Aspergillus oryzae 

Hiroto Morita, Michio Takeuchi 

(Tokyo Univ. of Agriculture and Technology) 
 
 
 
P-24 
Sexuality and asexuality in Aspergillus species 
Fabian A. Seymour1, Mathieu Paoletti1, Nanase Yamamoto2, Praveen R. Juvvadi2, Jun-ichi Maruyama2, Katsuhiko 

Kitamoto2, David B. Archer1, Paul S. Dyer1 (1School 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 A. 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 A. fumigatus and A. oryzae 
revealed the presence of a set of genes known to be involved with sexual reproduction in heterothallic filamentous 
ascomycetes. Isolates 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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P-25 
よ  

 
 

A.oryzae RIB40 よ

defense mechanism ㈻

metabolism ㈻

さ

, , ┘ よ

SP ㈻

MALDI-TOF-MASS
Heat shock protein

┘ ㈻ ㈻ 々

㈻

さ  
 

Proteome analysis of intracellular proteins from A.oryzae RIB40.  

Taro Ko, Nguyen Cong Ha, Michio Takeuchi 

(Tokyo Univ. of Aguriculture and Technology) 

 
 
P-26 

APase  
 

 
Aspergillus oryzae RIB40 よ

APase
A. oryzae RIB40 A. oryzae A. oryzae RIB40 APase

A. oryzae A. sojae よ A. 
oryzae A. sojae A. oryzae RIB40 APase A. oryzae APase
A. oryzae RIB40 APase A. sojae APase

A. oryzae RIB40 APase A. oryzae RIB40
APase A. sojae A. 

nidulans よ A. oryzae A. nidulans
APase APase

A. oryzae APase よ

APase APase
 

 
Diversity of APase genes from Filamentous fungi.  

Ayako okamoto, Michio Takeuchi(Tokyo Univ.of Agriculture and Technology) 
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P-27 
糸状菌  Aspergillus nidulans のプロセッシング酵素遺伝子  kexB 破壊株の解析  

1, 1, 2, 1, 2, 2, 1 ( 1 , 2

) 
 

㈻ よ ┘  
Aspergillus nidulans  kexB  (ΔkexB ) 

よ A. nidulans ΔkexB Cell Intgrity ㊪ (PKC ㊪) 

A. oryzae  GlaA  KexB  Lys-Arg 
㈻  Derf7 ㈻ A. nidulans 

 N ❻ り  C ❻ ㈻ ΔkexB 
ΔkexB 

Lys-Arg  Ala-Ala ΔkexB 
ぜ Lys-Arg 

 KexB ㈻

モ

 
 
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.) 

 

P-28 

Aspergillus nidulans class III よ

よ  
 

 
Aspergillus nidulans さ よ A. nidulans

A. nidulans ㈻ よ

18 よ 18 3 class III
15 class V よ class III よ

chiA chiH chiR よ chiA chiH chiR
chiA chiH chiA chiR chiH

chiR chiR
chiH A. nidulans ″ alcA

ぜ chiA
chiH chiR chiA 々

さ  
 

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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P-29 

Aspergillus tamarii niaD  
1 1 2 1 1 1 , 2  

 
┘ 10

よ

よ A. tamarii 
ST-2 ㈻㌹ よ niaD-

A. tamarii ST-2 niaD- A. oryzae niaD ㈻

㌹  
㈻㌹ A. tamarii ST-2 niaD よ

 
A. oryzae niaD スゝ PCR

A. tamarii ST-2 DNA degenerated PCR niaD ORF N ❻ C ❻

┞ 250bp DNA ∞ A. oryzae niaD 90%
┞ A. tamarii DNA A. oryzae niaD

スゝ PCR A. tamarii niaD ゼ

3kb 0.4kb 0.9kb ┞  
A. tamarii A. oryzae ゼ ┞ 91% 98%  

A. tamarii niaD 3’ ゼ A (AATAAA)
(AATATA,AATACA) 2

(TACATTA, CATGTCTT) 1 (CATGTCTT )  
 
Structural analysis of niaD from Aspergillus tamarii 
Tae Kimura1, Ken-Ichi Kusumoto1, Noriyuki Kitamoto2, Satoshi Suzuki1, Yutaka Kashiwagi1 
 (1Natl. Food Res. Inst., 2Food 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 1 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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P-31 
G ㈻ cAMP ┞  

, , ┷ , ,  
 

Aspergillus nidulans G ㈻ G protein-coupled receptor: GPCR

GPCR ぜ

6 GPCR ぜ cAMP ┞

A. oryzae RIB40 DNA PCR DNA ∞ 2005

5 3 ❻ ゼ cDNA

 

 

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.) 
 
 
 
 
P-32 
Dikaryon  

DNA  
 

dikaryon
dikaryon よ

dikaryon
A,A,B,B A,B,A,B anaphase B

よ ㈻

⇅ Ⅴ

ッ

ぜ crozier
dikaryon ├ dikaryon

monokaryon
monokaryon dikaryon crozier crozier

 
 

Role of clamp connection for conjugate division of dikaryon 

Koei Okazaki, Osami Niwa 

(Kazusa DNA Research Institute) 
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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) 

 
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 RAD18 homolog) cloning 

in A. nidulans. smuH as well as the original uvsH77 mutant strain exhibited high sensitivities to camptothecin (CPT), 

a topoisomerase I 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 uvsH311 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 Tof1 of S. cerevisiae and Swi1 of S. pombe, which are involve in DNA replication 

checkpoint control. 
 
 
P-34 

Aspergillus nidulans ㈻

 II topoisomerase  
1 2Berl R. Oakley 3 1 2

3  
 

topoisomerase topoII DNA
Ⅴ

topoII ㈻

Aspergillus nidulans
topoII ㈻  

A. nidulans FGSC4 topoII  C GFP ㎲

GFP
ぜ CFP histone H2A

ふ topoII-GFP
々 ぜ

topoII  
 

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

tagged with fluorescence proteins. 
1Tomohiro Akashi, 1Mika Kawagishi, 1Akihiko Kikuchi, 2Berl R. Oakley, 3Tetsuya Horio  (1Mol. Mycol. Med., 

Nagoya Univ. Grad. Sch.; 2Mol. Genet., Ohio St. Univ.; 3Health Bio., Tokushima Univ. Grad. Sch.)
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(Lentinula edodes) -1,3- よ  
 

 
(Lentinula edodes) さ

-1,3 exo-
よ exo endo-

exg1 GHF5 exo-

よ exg2 exo- 40
┞ exg2 exg1, exg2

exg2 よ ㈻

EXG2 よ tlg1
PR5 endo- ㈻

40 ┞ tlg1
よ ㈻

TLG1 よ EXG2 よ

 
 
Characterization of -1,3-glucanases from Lentinula edodes  

Yuichi Sakamoto, Masaru Nagai, Keiko, Nakade, Toshitsugu Sato 

(Iwate Biotech. Res. Center) 
 
P-36 

よ  
 

 
(Lentinula edodes) cDNA-RDA(cDNA-Representational 

Difference Analysis) モ

105 ( 51 ⇅ 54 ) cDNA ∞

よ

㈻ ┞

㊪ ㊪

㈻ ┞ ぜ

ぞ  
20 ㌹

RT-PCR ⇅

3 ㈻

さ

よ  
 
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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Phanerochaete chrysosporium P450  
1 2 1 3 ば 3 2 2 1 

1 2 3JST  
 

Phanerochaete chrysosporium
154 P450 P450

よ P450 り P450
り P. chrysosporium P450

P450 モ  
P. chrysosporium cDNA 132 HCLN 3

mRNA
㌹ cDNA Cy3, Cy5

よ

2 P450 ぜ レ よ  
 

Microarray profiling of cytochrome P450 gene expression in the white-rot fungus Phanerochaete chrysosporium  

Chie Nakamura1, Shinji Hirosue2, Nobuhiro Hiratsuka1, Shuji Yamada3, Masafumi Oyadomari3, Akira Arisawa2, 

Hiroshi Tsunekawa2, Hiroyuki Wariishi1 (1Faculty of Agriculture, Kyushu Univ., 2Bioresource Laboratories, Mercian 

Co. 3JST) 
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Phanerochaete chrysosporium よ  
 

 
 

Phanerochaete chrysosporium よ ㈻ Ⅴ

″

よ よ  
P. chrysosporium ″ 3 mRNA

RT-PCR よ よ ″

ぜ ″ 3 0.02%
″

3
″ 6 6 よ

よ

 
 
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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Phanerochaete chrysosporium よ よ  

 
 

㈻

┘

Phanerochaete chrysosporium よ (TP) ┘

 
P. chrysosporium TP

㈻㌹ ㈻

㈻ 1-
TLC よ  

TP 1
㌹ 4 ㈻

㈻ SDS-PAGE 80kDa TLC
Rf P. chrysosporium

TP TP よ  
 
Characterization of a trehalose phosphorylase from the basidiomycete  
Phanerochaete chrysosporium 
Masao Hiraishi, Kiyohiko Igarashi,Masahiro Samejima (Univ. Tokyo) 
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Phanerochaete chrysosporium ㈻ よ 74
よ  

1 1 1 2 2 2 1 

1 2  
 

Phanerochaete chrysosporium よ ㈻ よ

GH
GH

よ ㈻ よ

GH 74 ㈻

GH 74 cDNA
GH 74

GH 74
㈻  

 
Characterization of the glycoside hydrolase family 74 xyloglucanase from the basidiomycete Phanerachaete 
chrysosposrium 
Takuya Ishida1, Taira Kajisa1, Kiyohiko Igarashi1, Katsuro Yaoi2, Ayako Hiyoshi2, Yasushi Mitsuishi2, Masahiro 
Samejima1 (1Univ. of Tokyo, 2AIST) 
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Phanerochaete chrysosporium  

㈻ よ 1 - よ  
1 1 2 1 1 1 1 2  

 
-

BGL
Ⅵ - BGL BGL

Phanerochaete chrysosporium ㈻ よ GHF
3 BGL BGL3 BGL

P. chrysosporium GHF1 BGL 2
cDNA

よ  
2 cDNA ㈻ BGL1A BGL1B

よ 65% ┞

BGL pH pH6.5 BGL1B
BGL1A pH4.0 50%

BGL1B BGL1A BGL3 ば り

BGL1B  
Characterization of glycoside hydrolase family 1 -glucosidases from the basidiomycete Phanerochaete 
chrysosporium 
Takeshi Tsukada1, Yuri Nijikken1, Makoto Yoshida1, 2, Shinya Fushinobu1, Kiyohiko Igarashi1, Masahiro Samejima1

1Univ. of Tokyo, 2Natl. Food Res. Inst  
 
 
P-42 
DNA  

  
 

㈻ ㈻

㈻

さ

ふ

┘ rDNA ITS PCR PCR
DNA さ

Phi29 DNA DNA
モ  

DNA オ

DNA rDNA ITS
PCR

々 PCR
ITS モ

 
 
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 
ぞ  

* *

 
 

よ ぞ

ぞ フ ┑ (NITE)
よ よ

ぞ ぞ ぜ

cDNA cDNA PCR
よ

DNA ∞ よ

よ  
cDNA pET21b 6 His

モ

㈻ よ ㈻

 
 

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 N- ┞ ㈻  

1 2 2 1 1 2  
 

A. oryzae ㈻ ㈻

A. oryzae ㊪ ㈻ ㈻

㈻ ㈻ よ N-
N- よ ┘ ┞

㈻  
A. oryzae BipA

N- Glc1Man9GlcNAc2

70 kDa ㈻ ∞

LC/MS/MS よ A. oryzae 

Glc1Man9GlcNAc2

N- ┞ ㈻  
 

Screening for proteins that associate with N-glycan from A. oryzae 
Jun-ichi Maruyama1, Ichiro Matsuo2, Yukishige Ito2, Katsuhiko Kitamoto1 
(1Dept of Biotechnology, Univ of Tokyo, 2RIKEN) 
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A. oryzae ER-Golgi SNARE よ  

, ㊪  
 
┘ A. oryzae ㈻

ぜ A. oryzae ㊪

さ よ ぜ

SNARE ER-Golgi ┘  
S. cerevisiae ER-Golgi SNARE A. oryzae

7 Aobet1 Aobos1 Aosec22 Aoufe1 Aosec20 Aouse1 Aogos1
MultiSite GatewayTM Cloning System amyB egfp

5 ❻ egfp ㈻㌹

ふ SNARE モ

A. oryzae S. cerevisiae
SNARE A. oryzae ER-Golgi

よ  
 

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 

A. oryzae post-Golgi SNARE よ  
㊪  

 
┘ A. oryzae ER Golgi ㈻ EGFP
㈻ っ Golgi

ぜ

SNARE ㈻ ┘ S. cerevisiae
SNARE ㈻ A. oryzae 21 SNARE post-Golgi

よ  
 SNARE ㈻ 12 Aosft1 Aoykt6 Aovti1 Aotlg1 Aotlg2

Aosyn8 Aonyv1 Aovam7 Aosso1 Aosso2 Aosec9 Aosnc1 egfp
㈻㌹ SNARE ㈻ っ

EGFP ふ 12 SNARE ㈻ S. cerevisiae
Golgi ❻

late endosome/PVC Ⅴ

 

 

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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A. oryzae AoppgA よ  
℡ JUVVADI Praveen Rao ( ) 

 
┘ A. oryzae
┞ - AoppgA

┞ さ

よ ┘ よ  
- - ┞ AogprA

AoGprA 369 G ㈻

Aspergillus - ㈻ 50 ┞

RT-PCRよ AoppgA AogprA ″

AoppgA AogprA
よ  

 

Functional analysis of alpha-pheromone precursor AoppgA in Aspergiilus oryzae 

Nanase Yamamoto, JUVVADI Praveen Rao, Jun-ichi Maruyama, Katsuhiko Kitamoto 

(Dept. of Biotechnol., Univ. of Tokyo) 
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A. oryzae  
㎰ Praveen Rao Juvvadi  
 
┘ ㈻ A. oryzae ㈻ ┘

A. oryzae ㈻

- AmyB 5
DPY pH 8.0 15.6 mg/L 1)

pepA, pepE, alpA, tppA, palB
 

5 DPY pH 8.0
tppA, palB, pepE, alpA, pepA

tppA 21.2 mg/L palB pepE argB
tppA

tppA pepE 25.4 mg/L
A. oryzae

1.6  
1) さ 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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A. oryzae 2 A2 よ

RT-PCR よ  
 

      
┘ A2 (sPLA2) ㈻ 2 よ

㈻ 10 sPLA2 ぜ よ

sPLA2 2
sPLA2 SpaA, SpaB よ  

PLA2 SpaA
SpaB

SpaA SpaB ㈻ ㈻

レ よ

SpaA SpaB
㈻ ッ ふ

㈻ SpaB
RT-PCR spaA よ

″ ″ spaB Υ

spaA spaB
spaA/spaB

 
 
Molecular characterization of two secretory phospholipases A2 in Aspergillus oryzae. 

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

 
N - AmyB

C HA-His6 Kex2
AmyB

HA よ ┘ 16 kDa AmyB
㈻ Kex2

㈻ ぜ His6

㈻ ┘ HA
N ㈻

㈻ C ❻

HA-His6 C ❻

よ モ  

 
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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A. oryzae Aovps24 (class E vps) よ  

( ) 
 
<┘ >VPS (vacuolar protein sorting) S. cerevisiae carboxypeptidase Y (CPY)

㈻

multivesicular body (MVB)
㈻ pH Rim101 ㊪

㈻ ㊪ pH よ さ

MVB class E vps 1 Aovps24 よ

 
< >A. oryzae VPS24 ┞ Aovps24
Aovps24 1 228 ㈻

AoVps24 S. cerevisiae S. pombe Vps24 34.1% 30.7% ┞ AoVps24
❻

ぜ ぜ AoVps24
㈻

A. oryzae MVB ㈻ ぜ Aovps2 Aovps4
AoVps24 EGFP ㈻ ┞ よ

pH AoVps24 よ  
 
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 

A. oryzae III よ  
1 2 Praveen Rao Juvvadi1 2 1 

1 , 2  
 
┘ III PKS

ぜ り

┘ A. oryzae III PKS
4 csyA csyB csyC csyD ぜ csyA, B, D 3 A. oryzae

よ A. oryzae
よ

よ モ  
csyA csyB csyC csyD A. oryzae

csyA ㈻㌹ ぜ

LC/MS
CsyA

RACE cDNA CsyA CsyB CsyC
in vitro  

 
Expression and functional analysis of type III polyketide synthase genes from Aspergillus oryzae 

Yasuyo Seshime1, Isao Fujii2, Praveen Rao Juvvadi1, Yutaka Ebizuka2, Katsuhiko Kitamoto1 

(1Dept. of Biotechnology, Univ. of Tokyo, 2Grad. School of Pharm. Sciences, Univ. of Tokyo) 
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Penicillium luteo-aurantium ぞ

よ  
 

 

Penicillium luteo-aurantium ぞ PKS モ

PKS KS ㌹ AT
PCR PKS ∞ T-

PKS ∞ PKS ∞

pla-1 PKS 2332 aa KR
PKS pla-5 PKS C

NRPS PKS/NRPS 5270 aa
pla-12 2049 aa PKS pla-1

Gateway pTAex3R
pHS001 Aspergillus oryzae ㈻㌹ HPLC

㈻㌹ ぜ

PKS  
 
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 

 
 

 
Aspergillius fumigatus PKS Alb1p

YWA1 YWA1 Aspergillus nidulans
WA YWA1 ┘ り

Alb1p CYC
よ モ alb1 cDNA pYES-DEST52
pYES-albY ㌹ NPGA

YWA1 Alb1p CYC
Cd-3 ┘ DHCI

CYC Cd-3
Alb1p YWA1

CYC Cd-3
り PKS CYC

Phoma BAUA2861 PKS PNK2 Colletotrichum 
lagenarium PKS PKS1 CYC
Cd-3 YWA1

Alb1p CYC
 

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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よ  
   

 
PKS ぜ

iterative 6-
6MSA MSAS PKS

よ  
Aspergillus terreus MSAS atX (Mol. Gen. Genet. 253 1-10(1996)) Bacillus 

subtilis ㌹ Sfp 6MSA ATX
ATX N C

9 Ⅵ ATX 6MSA
N C ㈻㌹

6MSA 6MSA ㈻㌹ 1/20 N
C ❻

┞ ATX 6MSA り

ATX
レ - ┞  

 
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) 
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 A. nidulans  
 

 
Aspergillus ㈻ よ

A. nidulans  agdA agdB  amyB 
㈻ ㌹  AmyR ㌹

㌹

A. nidulans 
よ  

A. nidulans genome database family13 15 31  glycosyl hydrolase  manual 
annotation - 7 - 7

2  RT-PCR 
よ

″

 AmyR ″

㌹ CreA よ

 
 
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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 AoXlnR ㌹  

 
 
┘ AoXlnR  Aspergillus oryzae ㌹

㌹  AoXlnR 
㌹  AoXlnR ㌹ よ

┘  AoXlnR よ  
GFP-AoXlnR  A. oryzae AoXlnR 

 GFP-AoXlnR  GFP-AoXlnR  AoXlnR 
 GFP-AoXlnR ふ  

GFP-AoXlnR  AoXlnR 
 

 myc-AoXlnR  A. oryzae 
 myc よ  myc-AoXlnR  

SDS-PAGE 

 AoXlnR   
 
Regulatory mechanism of AoXlnR, 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 

 CCAAT よ

よ  

 
糸状菌 CCAAT結合因子は Hap複合体とも呼ばれ、 HapB/C/E の 3つのサブユニットからなり、多くの産業
上重要な酵素遺伝子の転写を促進している。これまでに Hap複合体の性質は詳細に解析されてきているが、
どのような遺伝子群が制御されているのかという全体像は依然として明らかではない。モデル糸状菌 
Aspergillus nidulans の解析から Hapサブユニットの遺伝子欠失株は生育が遅く胞子の着生が悪くなることが
明らかになっており、麹菌においての欠失株の取得も容易ではないと考えられる。多核である麹菌では欠失
株の分離はさらに難しく、現在までのところ成功していない。今回、マイクロアレイによる網羅的解析に必
要なサブユニット遺伝子欠失株に替わる優勢阻害型（ドミナントネガティブ）変異株の取得を試みた。 
Hapサブユニットは種間で高度に配列が保存された領域を有している。保存領域内の推定 DNA結合ドメイン
を変異させた HapB ( HapB-1M ) 遺伝子を野性型 A. nidulans に導入したところ、 Hap 複合体依存であるこ
とが既に明らかになっているアミラーゼやエンド-β-グルカナーゼ A 活性の低下が明らかとなった。これら
の現象は、変異 HapB が正常な HapB から他のサブユニット HapC/E を奪うことにより起こる優勢阻害効
果に起因していることが示唆された。麹菌に HapB-1M 遺伝子を導入した株でも同様の優性阻害効果が認め
られた。現在、この株を用いてマイクロアレイ解析に向けた条件検討を進めている。 
 
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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Aspergillus oryzae HSP30 Deletionよ  

┷  
 
[┘ ] ㈻

Aspergillus oryzae
HSP30 1 ┘ よ   

[ ]  HSP30 cDNA 5 4kb
よ 5 々

よ ゼ Ⅴ 2 b 500
100bp Deletion pNAGM(pNAGT4 ( )

) ㎲ 13 ㈻㌹ GUS
Deletion YPD 30Υ GUS

-2045 -476 -388
よ 30Υ ㌹ -476 -388 CCA AT

-2045 -388 40Υ2 GUS
ぜ -285 30Υ GUS

-388 -285
 

(1) 2005 さ 232 
 

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 

Aspergillus oryzae  
 

 
Aspergillus oryzae さ

㈻

㈻ さ 1. 2.
sodM melO catB glaB

┘ ㈻

ゼ ㈻ よ

㈻ ⇅

㈻

モ  
OSI1013 2 mRNA

DNA よ DNA よ

3
GUS よ

2
 

 
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.)



 81 

P-61 
よ  

* ℡ * *  
 
┘ Aspergillus oryzae

よ

DNA
㈻㌹ よ ぞ

┑ ㌹ よ さ
1) オ DNA

Saccharomyces cerevisiae モ  
Heat shock RNA

mRNA モ 11,000
よ よ

Heat shock ┞

よ  
1) さ  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 citA 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 creAd30 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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P-63 
RNAi (Aspergillus oryzae)  

 
 

(Aspergillus oryzae)
EST よ ㈻

よ よ ┞

RNAi
RNA ㌹ よ

┘ Neurospora crassa, Magnaporhte oryze, Aspergillus nidulans
A. fumigatus RNAi RNAi

 
DB N. crassa RNAi QDE2 argonaute family protein

DCL-2(Dicer) RNAi
Gateway pGFPi pMtli

㌹ brlA EST
RNAi モ α-amylase RNAi

ふ よ brlA mRNA よ

RIB40 3 α-amylase
RNAi  

 
Gene silencing with RNAi in Aspergillus oryzae 
Osamu Yamada, Kazutoshi Sakamoto, and Osamu Akita (NRIB) 
 
 
P-64 

Aspergillus niger ㈻

alternative oxidase aox1 よ  
㈶ ,  

 
┘ A. niger WU-2223L

ル alternative oxidase AOX
1) AOX

aox1 ㈻ EGFP egfp A. niger
aox1 EGFP よ  

Aox1 egfp aox1-egfp A. niger WU-2223L
aox1 DAOX-1 aox1-egfp 1 AOXEGFP-1

AOXEGFP-1 ふ EGFP MitoTracker® Red CMXRos
AOX

10 g/l 120 g/l EGFP
aox1  
1) K. Kirimura et al., Biosci. Biotechnol. Biochem., 64, 2034-2039 (2000) 
 
Expression Analysis of the Alternative Oxidase Gene (aox1) 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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糸状菌分子生物学研究会 会則  
 
1. 本会を糸状菌分子生物学研究会（Fungal Molecular Biology Society of Japan）と呼ぶ。また本会が開く研

究会を糸状菌分子生物学コンファレンス（Conference on Fungal Genetics and Molecular Biology）と呼ぶ。 
2. 本会は糸状菌の分子生物学、細胞生物学、生化学、生理学、遺伝学などの普及発展を目的とする。 
3. 本会はその目的を達成するために次の事業を行う。 

(1) 研究会及び総会の開催。 
(2) 会報の発行。 
(3) 関連研究団体との協力事業。 
(4) その他、必要と思われる事業。 

4. 本会はその目的に賛同して入会した個人会員及び総会において承認された名誉会員を持って構成する。 
5. 本会入会希望者は所定の入会申込書を提出し、別に定める入会金を納入するものとする。 
6. 本会はその運営のため、会長、運営委員若干名および会計監査 1～2名をおく。任期は 2年とし、改選は運
営委員の推薦と総会の承認による。 

(1) 会長は本会を代表し、会務を統括する。 
(2) 運営委員は運営委員会を構成し会務を審議する。運営委員には庶務、会計、編集担当、広報担当

をおく。 
(3) 会計監査は本会の会計を監査する。 

7. 本会は事業運営に必要な実費を年会費として個人会員から徴収する。 
8. 本会の事務年度は研究会の開催準備開始から「次期」研究会の開催準備開始直前までとする。 
9. 前事務年度の庶務、会計については、これを総会において報告し、承認を得るものとする。 
10. 本会則の改定には総会出席者過半数の賛成を必要とする。 

                              以上 
 
補則 
(1) 本会則は 2001年 7月 1日より発効する。 
(2) 本会入会金は 1,000円とする。 
(3) 年会費は一般会員 2,000円、学生会員 1,000円とする。 
(4) 研究会の通知及び会報は、当該年度までの会費を納入した会員に送付する。 
(5) 2年度にわたって会費納入のない会員は、その資格を失うものとする。 
(6) 研究会の発表者は、会員に限るものとする。新入会員の演題申し込みは会費納入の確認を持って受理す

る。 
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糸状菌分子生物学研究会運営委員会名簿  
 
会  長  
 
北本 勝ひこ 
 東京大学大学院農学生命科学研究科（〒113-8657 東京都文京区弥生 1-1-1） 
   
運営委員  
 
秋田 修 
 独立行政法人酒類総合研究所（〒739-0046 広島県東広島市鏡山 3-7-1） 
五味 勝也 
 東北大学大学院農学研究科（〒981-8555 仙台市青葉区堤通雨宮町 1-1） 
鮫島 正浩 
 東京大学大学院農学生命科学研究科（〒113-8657 東京都文京区弥生 1-1-1） 
   
会計担当  
 
有江 力 
 東京農工大学農学部（〒183-8509 東京都府中市幸町 3-5-8） 
竹内 道雄 
 東京農工大学農学部（〒183-8509 東京都府中市幸町 3-5-8） 
   
編集担当  
 
小林 哲夫 
 名古屋大学大学院生命農学研究科（〒464-8601 名古屋市千種区不老町） 
   
広報担当  
 
川口 剛司 
 大阪府立大学大学院農学生命科学研究科（〒599-8531 大阪府堺市学園町 1-1） 
   
庶務担当  
 
堀内 裕之 
 東京大学大学院農学生命科学研究科（〒113-8657 東京都文京区弥生 1-1-1） 
 
 
 
 




