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In filamentous fungi, there is a phenomenon called "incompatibility" where
cell fusion leads to cell death between genetically incompatible strains. The phenomenon of
incompatibility is important in the development of a sexual crossbreeding method for the industrial
filamentous fungus Aspergillus oryzae in which no sexual cycle has been found. This means that it is

quite difficult to create the variety of strain abilities for further industrial use.
This study demonstrated that the strain phylogeny of A. oryzae correlates with the compatibility
group. In addition, we found that cell death occurs in cell fusion between incompatible strains.
Furthermore, it was revealed for the first time in filamentous fungi that mitochondrial division
controls cell death induced by incompatible cell fusion. This discovery provided a clue to fully
elucidate the cell death mechanism, and showed the possibility of suppressing incompatibility in A.
oryzae.



X C—19,. F—19—1, Z—19 (58)

1. WFERAE SO &

SIREIZB W TR, AMHAETRD B 70 fo?’l?ﬁ‘ﬁiﬁ’i’ I RBAR ORI T b MRS 21T,
Wk p oy hU— 7 R LT, HE
VT FNVEan= wWTiﬁféﬁE

ZHLTND, —F5T, #EM0IC
ThoHRE D LTfEH’ﬂrﬁ/\%ﬁo k ﬂﬂ
faFE E 72 ITABHENE X 5 BIR D
HILTEL, Ziux IRfEME) &rX
nTng (K1), Z0EM7ekHl e L

I, BE LI FENDIEE LT A v
AR LT D02 ERDH B,

H AR DA B RS 72 & FE 3R IC 2
7o RIRE T o DB Aspergillus oryzae
1%, RECEREIC L o> CTEHERIBE & 45 . e 1 s o LT E
HoF = & ARBEC b 2 = & 25 FEE C 4 B 1 RREICBTEMEHEETNEH
B, BHEHRD R 2Dy > TR A, oryzae [ZB W T AMAIZ L A RXEEBFREB R AFETH Y |
— 5T, 1990 FEHIZIZ T m N7 T A MEIC L DA M AR U7 QR BRI Y M
NTELR, ZORMIEREN TH -T2,

xS O FIE L LT, BRDREBESRMRLE O LORBERMEDHEMIZL - T
ARG 2 R 92 Tk, 72 5 ONC BIFC B L G HiIa 2 R m o s elc K v vk 35 F
15 % WeST U 7= (Tsukasaki et al. 2014; Okabe et al. 2018) & = A, A. oryzae THIO CARFIETED B S %
WL LT, A. oryzae DIERIEIEHZ © LT ENEID RN D OB Z A THENT L 72FER.
R & AFIEME L DBEEZRT T —# 215 T. ZNENOWEKE G LV — 71T T
% = LIk L 7= (Okabe et al. 2018),

INHDZ EIL, A oryzae DRFRE I N T, ARIGHEIC K 0 RHL T E 2RO AE DOEN
[REINDZ L TRESHRECAIHNNETCH L Z EE2ERL TS, RIGEORKE % kL
FTAUXRBL B K D IESZARMEN A CTE DTN DD, L L3 b, SRIRE 2RI L
WH T & D2 AREPED SO A LI 62 > Tnvie o 7z,

2. WHEOHP

SIREIZB W T, BEMICREG Th DR TR A RS EICE D F1iT+o7eEF
TERN rT%D/\@J EWV D BIRMNFIET D, A oryzae T iﬁuu@ﬁL% XU OREx 7 R §<
OERENPHVLNTEY, BAITINETIZ, AHEHERDE LI TWARV A oryzae GC:FSI/\
TREBHELZHEET 2IBET, Z< OROMAEDERARTIEETH D Z EE2HDTIHAL
7o ZHUL. A orvzae DR BRI K DEZRMEORIHBRETH L Z LA FKL TV D,

AIWFIETIL, A. oryzae DIEZARIEORIE Z R[RE L T AR B MIEOMS 2 B L. 2zl
TeRFNE M2 HIAE T DS O ) T AR O Z B & Lz,

3. gL @ﬁ&
(1) RFRIEVEIZE T D HET R A A VB s 1 OFSRERRAT
A.oryzae D ) LT —H X=X HET RAA v &2ELX I EEa— R 5861 (B
. HET RAA VEET) 2B LT, BFAERK RIB40 £k & H A RGE kK RIB128 #R [ Tk
i UCL SRS 0 2 78 B Ei{béiﬁ%?%ii%/ufio WHLTID HET KA A VB2V T,
a-7 7 —BBIET amyB O mE—HF —|THHE LT, RIB40 #3 L O RIB128 HRZEZhd
nzaD BIA PRIy 7 vae—THEA L, B LERERESE Y amyB 70— —I2 L5
MBS ER OFFE LA THEE L C. BT ~DREZ P,

) FnEtE7 v—7 D FE

R G OE TR I ;@W%émtAmyw%®+ﬁﬁ%%& . 13 OERKED
HINOEMET D 34 RERAT, A oryzae (BT 577 ) AREHIT CRISPR/Cas9 v AT AZ
X 2 EEROEE WA H i (Katayama et al. 2018; Maruyama et al. 2212 FIF L, vV /v F
VIVRBESRMW 2545 2 FHEOEEF pyrG B L pyrF IZHOW OB FIEE T T2, <
DERIZ, S5-I nFdutuF U BiEahiEaf AL TY Y O U/v T VSRR BRIV 2 BRI

BIEDZ LT, 34 ETNTOD pirG B X pyrF FEEZ TG LT, B/ 5 REBHEK

PRRE S LiIcoWnWT, R =F Lo 7Y a— Ll L55iflle e N7 A MN@REODL, 71
DU T NV EEE RO ERDER T OB ELR A A RIS, IS N — T O EIT o
7=

S BT, B D RBERMEMR E 5 L BARICHIFEL S &2 & 2 TR ST Ick VW T, gtk



FRMT 24T o 72, Fox DNLIRTICHESL U 7o M il & 20 32 2 7 b 5 J7 15 (Tsukasaki ef al. 2014)12 &
VAT 572, 2 DD EIR D RFRERIED pyrF & pyrG TN ENDOBIG FHEERICOWT, 7 U Vv
IOV ERIMUT- /DT s BEEEE L0, BiL<BRLIEOEF2EIRLTCT Y
DU TN EEE IR ORISR LT, SRE R A A O A S 2 L TR S
NI REILIFRO S AT OHRNRKVEMCETT LN TE S, £F Lf_:ll:':~%u+%§§tﬁ‘
5 Z L CHilam A A2 EElL L, G/ AREHEOBRIIAEBTOF I L > THIE LT,

(3) ARG MEDOHIRRREE 31T B A BRI E O fifHT

HWIARFIE 728K ;tob\f\ WIp D EOEI ¥ /37 'E BEGFP 35 X O mCherry & 388l L CHE
ik L7z B /MK - I b R T7IZHO0 T, B A M HL- /'\’“\E!/BlP(BlpA Maruyama
et al. 2005) * 9I/MAW%$MMNIM%%mam2m®%h%h%$%&/ﬂ? JL@s - %
LT E LTz, 2D DA EIE 551X, CRISPR/Cas9 v AT L& W=/ v 7412k
AL,

Fox RLLHNZH 62T LTz A. oryzae BROMBRELS 20203 A 19~ 2 K5 Mk 5 S5/ (Tsukasaki et al.
2014) &R H LT, e EBEEE T CHIB B ICHEBL L 7280 & o X7 S T OMBIZIEA L 7= I
% FHEC . MR A TR O ESCAN T R T IEREO L 2B LT,

4) FRAMETHE SN DMIELICEBIT D 2 v R U 7R ORREMAT

A.oryzae D ) LT —H X=X LT X b2y R T HABEEREFO AV Y v 7 Aofis,
Aodnm1 IOV THRER LTc, AWICARFIA72FRIZEB VT, CRISPR/Cas9 ¥ A7 AT XV 51
2T 1o, BUSG LT8R TIEERRIC O\ T, B70 2 SRR ERMERR pyrF & pyrG £ ZE N OEIR
THEERE L S LEREINICT e NI A NG SE, I P/ TV EEERWRDEHIC
AT L CORBESRMEMAMIC L 2AEFTOREE 7,

it\ BAR T MR S - RFA R O AA DI iab\fibi*%%ﬁb‘ LYY G b VA

ENIET DM OFENS, Mlap s OF WA M L7z, £/2, I b RU T &AL

fﬁk%ﬁﬁb\f\ B EHBRICKIT D FDEA#E LT,

4. ﬁnﬁi%
(1) RFIAMEIZI T D HET K A A VB G T OFEREMRNT

—HEDRIRE TIE, FEDEIE T OEIN RN ARFAMTEDRIA L 725 Z LA LN/ - T
BY ., 722> TH HET R A A (PF06985) % &, DX L /R B a— N4 5 iEls+ (HET RAA V&
f+) BDARTIEMEICEG T 20088 EHE S Tnad, LavL, £< O%RKRE TRAMEDFK
BIGFORITITIEE> TV, Fox X HET KA A ViBlnOBEREE T +5 2 & T, Rfd
M & OBE A fRAT LT,

A. oryzae T 44 HAF1ET % HET R A A VB LHEEESIZ TN R 5 5 B Is 12180
RFAEMETH DB TR AT o 72, ARA MG DY OEARE RIB40 & H AR
¥k RIB128 1B W T, HERA DB D 37 @ HET KA A VBIaTF%2 BV O TEREIZE L,
ARHELZSISETEEFERERE L,

ZORER, HR E TR DIBEORFFRITRNVEREELS ISR L, BT 2 CIIEL
IRERN2ODERFE R NE LT= ([K2; Mori et al. 2019) . RIB128 #kIZ 1 345 A0090001000078
BxF 1% RIB40 £Rizxt L’CO)

HEFRNICER ZLE RIB40 RIB128
RIB40 £ 3 3 0 R85 1 liiﬁ (&%) (BFRBEBLERK)
PLEEZRE R holz, Ei, . e
RIB40 # (2 ;[% 3+ z) AvkE— . &
A0090701000370 & & + | L N .

RIB128 #2%f L CORET % <A009000100007838 {= F i FI F 3>

FHE L RIB128 #k R D RIS RiB40 2036 i
L - r

FIIEBHEE RS-, (126Pro) /(1011Th)

EBIT, ZOXHRBERDHT i, soun

@Eﬁﬁﬁ%’;ﬁ%@:’)b\f\ %@ hr;a‘r} (132773 /8)
R & 72 7 M R B 0 5 7 RIB128H % .

1T - 7=, & O 8 % .

A0090001000078 EAxT1% 2 2 <A0090701000370;& {5 F BEISH > D
pr oo g XK OE O | 1064T
A0090701000370 Az 712 o RIBA0FRER :
Tix1 O@ﬁ%%@i))T I/ ﬁ&% ] 230155 =
B A &b, B A F’lil\ (4978
BFIHEORINE 725 2 & & 4F RIB128# 3 1064C
TE L7z, A. oryzae fRIH] O3 FLHd e § ) |
57 bY /7““ % == N
SIZ DI 5 BB DT 2 HET KA BIETF DRERBIC LS EERE

S AEBEMREYRZ bSO &



BT LTz,

INHOEBHEORNKN L 72 2 ERSNE, FIAMEOKE 5 LTIMRAEINTWDDIZH L,
RFEPEDRRIZ Wfi%ﬁbfméﬁﬁﬂﬁEht_&#%IET%%4/ EnF D BERE
BUZ X0 ARE MR EBG T OFME RWET 2 ENTE R, ZRHESIZEO HET KA A
BIEFIZHOWT, ERROE Zﬁ 72 2 DO T CRISPR/Cas9 o AT L ZFH L ChldEK %
B L7=08, RIS~ D LR o T,

(2) A. oryzae FEDFIEVE T V— T D43 HR

A. oryzae TITRMEEE %13 Ok~ R HIRICE S OFERBKPHWLNTEY . ZhE TlcHkx
(3 4. oryzae EHBRICBWTARME &2 HROMAEDENIFET D2 L2 HHTHALLLE
(Okabe etal. 2018), AIETIL, AWINIARFIE7R 2 DD A oryzae k& ET VL LT, BHIZHMN G
RFNEMEIC S 5 B\ o a it L7223, ARAE~0BE XA LN -T2, £ T,
L0 2L OERGIZIAEEI NV —T 5L T, Tﬁm@%ﬁﬁﬁél%%%iﬁéﬁ
FHIEEHA L7, 77 AEHIDIERO DA I ILTND A oryzae DRHT X TEMEET DL
34 BREZERA T, REBIEORMEOFMIC X 2 RMAEMEDEIT 21TV, fatE 7 v —7 0% ﬁ%ﬁo
776

CRISPR/Cas9 v A7 LEFIH LT, 7 U 2 U/0 T U VRBERME A 595 pyrG 38 LU pyrF
D 2 FEEDOBZTERE . TR CORNP OIS Lz, B 5 0FBERMMKE S LICHkT 57
2 N7 TR NG S, REBEREOHMICL V) VYTV EE TR WD
B CoOABOFEEBEICAMAEZHE Lz, TORE, RAMICELRZRHEE D LOKT
IXRBERMEOHEMR A DN oT-DIZK L, FURRICETHE S La@a S8 5G6
Wi, OB TOEERA LD LN, T7hbb, EANIZEZR 2 RZFIET 2 EEDOMAE
DEEAMAHTHY ., AURHTIEMANETHD Z Lvrani (1K3),

PLEDFERD G

RSB SE OFE
P7—7 L — %
L. #7225 RO
M TIIATIAEETH -----------aﬂ o 111

H

BIEEWLHMCL
7o ZHUL. SRR i

)Eﬁ J‘{i: a:)}ﬁ l/ N\ % j/L é % ;‘}?_Tij Gr?up Grgup Grgup Grzup Group Grgup Gr;up
WROARFENEE SR s D0 ® @ ®60 ® ©® ® ® ® ®
PREQICHRIA L 7= 418

»/C @EE%/G &) D . /:’\ B BAERERH W RS N 544 tho Mk

? (ﬁ (7)55@8’% $$ 6: J: }:) B EusiEmk W o - A Ak W 705 1L LA Ak gl MmEhi-

PRREPAZE L= A 72 s 3 HEORGH AT L—T

WEHZ 5,

— T, FROBEIRR T 0 7T A MBAIC L AR ESRMAEMER TIX. B E D LA
fam & o7 et 2 2R THaMED LIERIaE28# T 203 RHTH D, £ 2T, Bir b
FESRMERE &9 LN H RIS A 26 Z 4 538 5 F CRAaMEMAT 21T o 72, 2 O %%
BURMERR pyrF & pyrG I ENDOBAR T-RER 2 L5548 U, Mluih &2 & - CTREIFE RS foi
0 RFELRIEDARA SN AT OBIE NS, MlamEe s ERL LTz, 34 Ko H b+
B D4y E%%%mbtmﬁﬁﬁﬁkob@ﬁ@m m%%%&kﬁ%\%@iﬁsﬁﬁuﬁﬁ

HEEROGETOEEGIZEH £S5 1%L EORAIEIRINTZ, D 5SEEOFAMEMIT 217
otk A REBITVE E D LOATHIRE S S BlE S Z D, AR osd$If e 7 e K
TITARNBEICEDEROMRE L L, ZOMAMNEINV— T3 ZTFT DR &2 157,

(3) RFEPEDMARRE A 3T D BN RE OFRHT

RIRDRE D LBMEME L ARIEMEL ED X 5K 22~ 2121F, Mg L~ L Tot
HAPSE DAL NI TH 5, FTo, Fex ldmRIRE O MRS B 53 2 Frik -+ 2 38 L
L TV 7223 (Tanaka et al. 2020; Katayama et al. 2021), Fl&EZNEO@HWEEEHEH T2 2 k’C“A. oryzae
@fﬂﬂﬂ/ﬂ@‘/\@‘fxﬁ#ﬁ@%ﬁ@ﬁiﬁgy B EBEXT, T, E@E’Jfﬁ%jﬁﬂﬁﬁ‘é 2ol ME
NEOENATIETEOKZEIN L, R sut4 /378 EGFP & mCherry T L7,

AR O SZER THIILAE 2N RS @ s o To bR &2 8 O Tfﬂm PEDORRE 5 L Offifa G OFRIZiE 2
HAEBRNSE A AT UTc, SIS, RURRE 9 L TRRLENHF X7 H TR LTI R 21T
STRER. A. oryzae Ll;bo‘lz\’C?ﬂ&bf‘fﬂﬂﬂﬁrﬂ/\@f}:ﬂ#mﬁ“ IRE LTz, AREMHEOKE 5> LT

A LM CREVWORNEPIRE L TBIEEAT 2 2 eI SN, S5, Mlagufss
BRICE D AMEMEOMRER A ISV TR O EH A0 O ML Z > Tnd 2 &2
LT LT,

Flo o EMafk s I ha s RU T EENAS R ETHHET S Z LIk o T, AEED
HINERE ISR 2 2N DDA N TR T OEREZ T, £ ORR, AREMEOMag a3 Z -
710)76 MREOEN S R B LRI AN TR T OEEPHRT 2 2 ERBlE S, &6
W2, BT a—7HROEEEL L DI hary R T, AiatEofiapaBEzickhiibs 52 &



ERWE L, ZOREND, ARAMERFEET2MIatic, X b KU 7 OB A{ERBHR L
TUND ATHEME S HER S 7=,

(4) RFEMECH %éhém@% %Té\k:/bJTAwmw EfRAT
AFEMETHEINLMIEEICBIT S, 2 bary U T HRREOMFEOMNT 21T -7-, A
oryzae DX k2 KU 7 A EER DAV Y 1 7 Aofisl, Aodnm] (Z-5V T, CRISPR/Cas9 ~
AT MKV BB FIIEEZIT - T2, BUG U728 FIERRIC DWW T, B2 RFBERMKEE S L

PIREHEIMIC T a N T R NS S, REERMEM

M E > TR TATENR RO N N EFHT,

ZORER, BRTEEIZ X RAFEMEOBEOM S R &
DETHMER 2w =— BRI A N> 7208 B
BT T CHRBERMEDM SN TEE LIE AR D8
L3N, 6T, LR T THARICHRE S 2 E 2
S T2 BB TR O B—EIAFAR TR, Fa2—7 KD
BREEZ TR har R THRBEIN-, T747bb,
L har R T HHBEEREFOBIEICL > T, R
FAVECTHEE S 5 FIESE 3557 B Wﬁéhé:

Shavky7

AoFis1 %%

= AoDnm1

EEIRLTZ, 2O L HIZ LT, Rfnathic i
NHHMBEEE b:/h)7mﬂﬂﬁ%ﬁ#5 & ®4 BEICEITARISHICE DM
ZSRRE THIO TH B MIZ LT, DFEANZR L

AWFFEICR T HI Far U7 RROBEOFRIL, MIRFED X 1 = X LORKMFHO R A
&LTT%A@%WﬁT%éT*@%ﬁmt ZO X AR AR L TRERIZIE 4. oryzae
DAFELHE I ié%%ﬁ’“@@ﬁ#f%éio B T ERMIfEEND,

< 5| STk >

J. Maruyama, S. Kikuchi, K. Kitamoto (2006) Differential distribution of endoplasmic reticulum network
as visualized by the BipA-EGFP fusion protein in hyphal compartments across the septum of the
filamentous fungus, Aspergillus oryzae. Fungal Genet. Biol., 43, 642—654.

Y. Mabashi, T. Kikuma, J. Maruyama, M. Arioka, K. Kitamoto (2006) Development of a versatile
expression plasmid construction system for Aspergillus oryzae and its application to visualization of
mitochondria. Biosci. Biotech. Biochem., 70, 1882—1889.

W. Tsukasaki, J. Maruyama, K. Kitamoto (2014) Establishment of a new method to quantitatively evaluate
hyphal fusion ability in Aspergillus oryzae. Biosci. Biotechnol. Biochem., 78, 1254—1262.

T. Okabe, T. Katayama, T. Mo, N. Mori, F. J. Jin, I. Fujii, K. Iwashita, K. Kitamoto, J. Maruyama (2018)
BiFC-based visualisation system reveals cell fusion morphology and heterokaryon incompatibility in the
filamentous fungus Aspergillus oryzae. Sci. Rep., 8, 2922.

T. Katayama, H. Nakamura, Y. Zhang, A. Pascal, W. Fujii, J. Maruyama (2019) Forced recycling of an
AMA1-based genome-editing plasmid allows for efficient multiple gene deletion/integration in the
industrial filamentous fungus Aspergillus oryzae. Appl. Environ. Microbiol., 85, ¢01896-18.

N. Mori, T. Katayama, R. Saito, K. Iwashita, J. Maruyama (2019) Inter-strain expression of sequence-
diverse HET domain genes severely inhibits growth of Aspergillus oryzae. Biosci. Biotechnol. Biochem.,
83, 1557-1569.

A. Tanaka, S. Kamiya, Y. Ozaki, Y. Kayano, S. Kameoka, S. Sanjay, F. Akano, A. Uemura, H. Takagi, R.
Terauchi, J. Maruyama, A. Fleissner, B. Scott, D. Takemoto (2020) A nuclear protein NsiA from Epichloé
festucae interacts with a MAP kinase MpkB and regulates the expression of genes required for symbiotic
infection and hyphal cell fusion. Mol. Microbiol., 114, 626—640.

T. Katayama, O. Bayram, T. Mo, B. Karahoda, O. Valerius, D. Takemoto, G. H. Braus, K. Kitamoto, J.
Maruyama (2021) Novel Fus3- and Stel2-interacting protein FsiA activates cell fusion-related genes in
both Stel2-dependent and -independent manners in Ascomycete filamentous fungi. Mol. Microbiol., 115,
723-738.

J. Maruyama (2021) Genome editing technology and its application potentials in the industrial filamentous
fungus Aspergillus oryzae. J. Fungi, Vol. 7, 638.



15 7 2 1

Katayama Takuya Nakamura Hidetoshi Zhang Yue Pascal Arnaud Fujii Wataru Maruyama Jun-ichi 85
Forced Recycling of an AMAl-Based Genome-Editing Plasmid Allows for Efficient Multiple Gene 2019
Deletion/Integration in the Industrial Filamentous Fungus <i>Aspergillus oryzae</i>
Applied and Environmental Microbiology 626-640
DOl
10.1128/AEM.01896-18
55
— — 2018
9-16
DOl
Mori Noriko Katayama Takuya Saito Ryota Iwashita Kazuhiro Maruyama Jun-ichi 83
Inter-strain expression of sequence-diverse HET domain genes severely inhibits growth of 2019
<i>Aspergillus oryzae</i>
Bioscience, Biotechnology, and Biochemistry 1557 1569
DOl
10.1080/09168451.2019.1580138
97
2019
203-206

DOl




Jun-ichi Maruyama, Katsuhiko Kitamoto 8
The Woronin Body: A Fungal Organelle Regulating Multicellularity 2019
The MYCOTA 3-14
DOl
Mamun Md. Abdulla Al Katayama Takuya Cao Wei Nakamura Shugo Maruyama Jun- ichi 113
A novel Pezizomycotina- specific protein with gelsolin domains regulates contractile actin ring 2020
assembly and constriction in perforated septum formation
Molecular Microbiology 964 982
DOl
10.1111/mmi . 14463
Aiko Tanaka, Shota Kamiya, Yoshino Ozaki, Shinichi Kameoka, Yuka Kayano, Sanjay Saikia, 114
Fumitake Akano, Aiko Uemura, Hiroki Takagi, Ryohei Terauchi, Jun-ichi Maruyama, Hamzeh Haj
Hammadeh, Andre Fleissner, Barry Scott, Daigo Takemoto
A nuclear protein NsiA from Epichloe festucae interacts with a MAP kinase MpkB and regulates 2020
the expression of genes required for symbiotic infection and hyphal cell fusion
Molecular Microbiology 626-640
DOl
10.1111/mmi . 14568
4
2020
885-890

DOl




Takuya Katayama, Ozgur Bayram, Taoning Mo, Betim Karahoda, Oliver Valerius, Daigo Takemoto, 114
Gerhard H Braus, Katsuhiko Kitamoto, Jun-ichi Maruyama
Novel Fus3- and Stel2-interacting protein FsiA activates cell fusion-related genes in both 2021
Stel2-dependent and -independent manners in Ascomycete filamentous fungi
Molecular Microbiology 723-738
DOl
10.1111/mmi . 14639
2021
84-91
DOl
2021
245-251
DOl
Jun-ichi Maruyama 7
Genome editing technology and its application potentials in the industrial filamentous fungus 2021
Aspergillus oryzae
Journal of Fungi 638 638

DOl
10.3390/0f7080638




Takuya Katayama, Jun-ichi Maruyama 133
CRISPR/Cpfl-mediated mutagenesis and gene deletion in industrial filamentous fungi Aspergillus 2022
oryzae and Aspergillus sojae
Journal of Bioscience and Bioengineering 353-361
DOI
10.1016/j - jbiosc.2021.12.017
48
2022
1-8
DOI
2022
11 117-126
DOI

40 20 8

39

2018




2018

2018

30 2

2018

Takuya Katayama, Taoning Mo, Ozgur Bayram, Daigo Takemoto, Gerhard H. Braus, Katsuhiko Kitamoto, Jun-ichi Maruyama

An AoFus3-interacting protein FipC is a novel regulator of cell fusion in Aspergillus oryzae

30th Fungal Genetics Conference

2019

M. Abdulla Al Mamun, Takuya Katayama, Jun-ichi Maruyama

A novel gelsolin-like protein required for proper septum formation by regulating contractile actin ring formation

30th Fungal Genetics Conference

2019




Aspergillus oryzae

2019

2019

A. oryzae

2019

2019

Aspergillus oryzae

2019

2019

Aspergillus oryzae HET

2019

2019




2019

2019

2019

28

2019

Jun-ichi MARUYAMA

Cell fusion and heterokaryon incompatibility: Variety of Aspergillus oryzae industrial strains used in Japanese traditional
food fermentation

Asian Mycological Congress 2019

2019




Aspergillus oryzae

2019

2019

2019

Jun-ichi MARUYAMA

Cellular potentials and genome editing-guided future of Aspergillus oryzae, the fungus used for Japanese traditional food
fermentation

Pasteur Institute Seminar

2019

Jun-ichi MARUYAMA

Microbiological Investigation for Future Brewing Innovation

Bordeaux - Tokyo Joint Workshop, Micro and nano-technologies for neuroscience, chemical engineering, and material
characterization

2019




Chan LU, Noriko MORI, Takuya KATAYAMA, Ryota SAITO, Kazuhiro IWASHITA, Jun-ichi MARUYAMA

Evidence for the correlation between heterokaryon incompatibility and strain phylogeny in the industrial filamentous fungus
Aspergillus oryzae

2020

2020

Md. Abdulla Al MAMUN, Takuya KATAYAMA, Wei CAO, Shugo NAKAMURA, Jun-ichi MARUYAMA

Identification of novel proteins regulating fungal cell-to-cell communication by localization screening of
multicellularityspecific uncharacterized proteins

2020

2020

Yue CHEN, Takuya KATAYAMA, Ozgur BAYRAM Gerhard H. BRAUS Katsuhiko KITAMOTO Jun-ichi MARUYAMA

Study on a novel protein FipA as a possible scaffold for Fus3 MAPK cascade in the filamentous fungus Aspergillus oryzae

2020

2020

2020

2020




Aspergillus oryzae

2020

2020

Jun-ichi MARUYAMA

Genome editing-facilitated strain development in the industrial filamentous fungus Aspergillus oryzae

International Union of Microbiological Societies (IUMS) 2020

2020

198

2020

2020




Chan LU, Noriko MORI, Takuya KATAYAMA, Ryota SAITO, Kazuhiro IWASHITA, Jun-ichi MARUYAMA

Cellular dynamics upon cell fusion in the co-culture between compatible/incompatible strains in the industrial filamentous
fungus Aspergillus oryzae

2021

2021
2021

2021
2021

2021

Aspergillus oryzae TrsA TrsB

2021

2021




Md. Abdulla Al MAMUN, Kiyotaka HITOMI, Jun-ichi MARUYAMA

Novel function of transglutaminases in wound protection at the site of cell-to-cell communication in fungal multicellularity

2021
2021
Aspergillus oryzae CRISPR/Cas9
2021
2021

Jun-ichi MARUYAMA

Genome engineering of Aspergillus oryzae (Koji mold)

World Microbe Forum

2021

Xueyan Sun, Haruka Minagawa, Takuya Katayama, Hiroya Oka, Masahiro Ogawa, Takaaki Kojima , Hideo Nakano, Katsuhiko Kitamoto,
Jun-ichi Maruyama

Novel molecular mechanism mediated by Zn(11)2Cys6 transcription factors regulating sclerotia formation in the industrial
filamentous fungus Aspergillus oryzae

73

2021




2021

20

20

2021

Chan LU, Takuya KATAYAMA, Ryota SAITO, Kazuhiro IWASHITA, Jun-ichi MARUYAMA

Mitochondria fission dysfunction alleviates heterokaryon incompatibility-triggered cell death in the industrial filamentous
fungus Aspergillus oryzae

2022

2022

2022

2022




2022

2022

2022

2022

Jun-ichi MARUYAMA

Self- and non-self-recognition for cell fusion and heterokaryon incompatibility in the industrial filamentous fungus
Aspergillus oryzae

31st Fungal Genetics Conference

2022

http://park.itc.u-tokyo.ac.jp/Brew-Microbio/




(Kitagaki Hiroshi)

(70372208)

(17201)

Georg-August University,
Gottingen

Maynooth University, Maynooth




