B &S 163203 5— 2

MEBRLRBEE
(EFEHRFAEMOREEARARREBET —4N—R - BHER)

3 o | FREELS—CEETRORBH GO HREE EEHERORS

MET—< Signal transduction and regulatory mechanisms involved in cellulase gene expression
(Fx3X) az | in filamentous fungi

g& hant cc | oy 2)TUF BrZEARE s 2016 ~ 2018 £

® EF cB | MK BX HEEE v 2018 %

g% A—¥=F cz | Kobayashi Tetsuo R4 BHEKRZE

Eﬁ?{{ti%% CD A i ek e A B i <l . =,

BIE ea (600 F~800 FREEICELHTZELY,)

ETILARIKE Aspergillus nidulans D)L 5 —EEEFOFKIRFEIZIL CIrB & McmA &LV 5 2FEDEER
FAREDHL-OTHY. CIIBIFEOEA—RETU/EXA—RIZKYFEHRIEESNhS, £=. CIB/A5 045 TY
U F—tEEEFEBRFEICEDS ManS 1EY Y/ EA—RXABFET T CIB IKEMEE 24T 5,

McmA OEHILEHZEL-OFRLEEHETTO McmA OFREZHE L=, LAMAL. WThOEHETIC
BEOVTHLHRBEHOLEEDLTRITEDHONEMN o=, CIrB DFEEXS CIrB & McmA D& H45E /48
BEERBIZDWTHEBINTEAFETH-=MN, 2TBEIZELEY CIB NEEFLTLES -OME LT, ManS
[2DOWTIE, REFIEEILS—EERFDEEFNGT M., — DO o+ F—EEEFTIEHIZ CIrB A
ManS IKEFEHESEFHFILIz, F2C. YV FFT—HEEEFTOE—4F—LD ManS & CIrB DESESID
REZ{To-& T A, ManS [ CGGN1516CCG & CGGNgoCCG IZ#EE L. CIrB [FEBEBOHAIZHEE LT,
CGGN;sCCG & McmA FERFBI T CIB Ik FFRISEEFRRICEHL 516 . mEFH CGGNgyCCG ~DFEE
THRET A ETEHEEINHINAREZ S ERBINT-,

TILST—EEEFOH—RUHERS 4 FMIFI(CCR)TIX., EGEHIFIEF CreA ¢RI LTTOTA U+
+—+ A PkaA)WBEET S, LI L, PFE5—H, voF+F+—Ft., L5+ —FEEEFTIL PkaA DEEE
[EHEBTHY. CreANEEIFIOFTELRFTHo=, —A. PkaA £FR®D Ga (GanB)IE, EILF—F, <
vFEF—t, LS5 F—HEEEFDCCRICEAHL-THY., BIAEXF ULEEE CreB [IBEAID 7 25 —F
[IA T, BILS—E, voFF+—F€, L5 F—HEEEGEFDCCRIZHLEDHL > TV =, THhHE, CreA,
PkaA. GanB., Cre B A—EEH LGNSO ELMI LT CCRIZEAEL. ERFNDEFEEIIEBZREICL>TEL
BEWSBOTHEMEL CCROGFEMNHELMNAEL ST,

£—TJ—F e | wILS—b S ﬁ&ﬁ’”mﬂ M oosquss—€A

(UTFIFEALGWTSES, )

BBt a-F T MEREES an

MREEES Ac V—hES

_1_




REXE (COMBERRLFHME - IECODWVTRAL TS, )

Epr et
M
L | BB o #EHE oo
R—T GF ~ FITE cE &5 6D
Fpg s dle
M
L | BB o Wik oo
STy
R— o ~ ST oF %8 e
M iEREcs
M
. | EEE #it4 oo
Rty
R—T GF ~ FITHE cE &5 6D
EHBAH HA
=
= £ HC
HhRE HB FATHE HO A=Y HE
EHBAH HA
= E4L Hc
HR#E He FEATE ro A - HE
PRXEE ez

Induction of cellulase genes in Aspergillus nidulans is regulated by two transcription factors CIrB and McmA, and
ClrB-dependent expression is activated by cellobiose and mannobiose. CIrB paralogue ManS, involved in induction
of mannanase genes, represses ClrB-dependent cellulase gene expression in the presence of mannobiose.

To identify conditions required for McmA activation, post-translational modification and stability of McmA were
analyzed under various cultural conditions, however, no changes were observed. As to CIrB and ManS, CIrB
repressed ManS-depedent expression of mannanase genes as ManS does as described above, indicating competition
between these transcription factors. Identification of ManS and CIrB binding sites on the mannanase gene promoters
revealed CGGN1s5/16CCG as the ManS-specific binding site and CGGNgiCCG as the common binding site for ManS
and CIrB. This suggests that ManS and CIrB compete for binding to the CGGNg,CCG site, which might be the cause
of the mutual repression.

In carbon catabolite repression (CCR) of cellulase genes, protein kinase A (PkaA) functions independently to
CreA, the transcriptional repressor for CCR, while CreA was the main factor in CCR of amylase, mannanase, and
xylanase genes with weak or non-detectable involvement of PkaA. Surprisingly, Ga (GanB), upstream factor of
PkaA in cAMP signaling pathway, regulated CCR of cellulase, mannanase, and xylanase genes, while
de-ubiquitinase CreB did that of all polysaccharide degrading enzyme genes so far mentioned. These revealed
existence of extremely complex regulatory system in CCR of polysaccharide degrading enzyme genes.




