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FM(FPA). DU RIS i % g I 5 30T, BEAAMA M ATP S B AE B3 10 mg /ml,
FPA (& RN &4 B8, BMA ATP 885 FPA SR B HNMX. MANEMACHE
(HPLC) e W T BBkt 263 i cAMP SR, TEHMAKHT. /M AMP TLARE
FPA M4 RAYE. {B5E cAMP REERERC 2RENRBAREAR. EiKATP M cAMP K
FREVHRTAEERMCRNEERT.

@A #RHEM., HHEN. ATP, cAMP

FATRABEERNSRNEREGLTBACGER, FEHRALN. HRAHE
FWHNARSHESHERNWEEH", Kb, ABAHDEAEERESREENE
EEE. 155 ANRERTIUGEMAS REAN R, FREBNA RN AR
BRI, EYREETEPRENAHEEEETRT=BMATP)P. ATPE
BB RS RPRES AP R (Y, FRERRAESBAARIMES
B L4, Eit, MEBEK ATP K TEEBTHEARA YN T#H. HEEA
ATP & BAE, AL/, RME 2B, B, b T CREIREY TR R 5%
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HRBM T cAMP &R, 3E RS ATP 71 cAMP, B T H Bk ATP 8B
mIE MR RS RIS AR

1 Mk
1.1 b

4 #i & % ( Trichoderma reesei) Rut C30, ¥ H Natick Lab 24t. #IRKA 5
(T. pseudokoningii) $38, A L3P B, A LRER/ET, FENE B (Penicillium

« ERERHEESTHYL.
AT 1994 4 11 A 19 A f3.

© hEMERMEMFRFATIESHES http journals. im. ac

cn



14 T A% BEHE SRR AR LR EEI R RS L RGE T 13

decumbens) JU-A10, FiBLi8 E 58k, A LREX TS, BB (dspergillus niger) L22, &

TRERTEE.
12 ¥BHF5E _

Bk HE3h %, AR E N Mandels & 5580 R sl vk B0 & FhBR 8, 30T,
160r / min REFS IR AT %,
1.3 MEHZE
131 ATP SEME: RASIERIOLEMEY, BRwas 0 BEks. B8N
ELEBSD ATP 8. BEMA 0.0Imol / L pH5.0 BY RS b 2 MR8, i e
M, BAREEEMERA ATP §&. H Sigma 24 AE ATP {E47%, DUBAKIN i
#{X (Liquid Scintillation Counter, Backman Co. ) {7 BME., BT ATP 57X E
A SRV i 7 A B 0 T B R R I B R T s, L B A AR E O E Rt E, R
W, WEM BN INA RFERBEIG 155 B, P AERDERE S ATP S B2 ERX, Ltk
WrEE. B, RERAELR TR, TRPHFT Y ATP HBERE 10 'mg/ ml T, &
LM N, B ATP S B “#BR%it. o
132 cAMP FEB¥E: & OBAREETImALMKE N 0.1mol / L HCL, # H#
B RS, ¥ B BURA 100C K4 10min, %25, 11000 x g B 4> Smin, B b 3 ¥, 8
pH £ 7.0, B SBOH &% (HPLC) 343447, L 0.25mol / L pH3.5 RIBS LR Ml vt iR . &
34 1ml / min, M47% cAMP (Sigma Co.) #47 & &,
133 RIS (FPA) : B CRR(10147.

2 B4R
2.1 HAERMARHEREEA ATP SENER
211 PAEES BRI AR BEIE . 25 L 0.5% (W / vV, FR)M 2% %% N
B W 3 I TR B (T reesei) C30. UL BRI K B (T. pseudokoningii) S38. #1 b H &
(P. decumbens) A10 R BEI 5 (4. niger) L22, WEHF LKA ATP B SBAMHE
(FPA) & HB KR, ME 1 Fr, B 0S% &SR 2d if, 4 1 EiBkM A ATP 5 &
AMEAL (107 mg / ml BATF). B L22 5F, HABPKES FPA 4B 1.51U / ml B E,
HUH B 2B C30 AT &3k 41U / ml, i 2% WA 2d B, S HIHRIEN ATP 5 8
B%E (107" mg / ml BA_E), FPA &S B3 B E 50, B C30 4, HA 3 bEis FPA B
0.05IU /ml BLF. 4d J&, BEEWHEBAOBEEMBA ATP FBRAGMEME, FPA 5 A ZM8
AE. BAREEBEEA ATP SESMARALHANBERSEZR. HREELEE
XT3 E.
2.1.2 LISFERR (CF11) RBEIEFE: UL 2% (W / V)E%E5 CF11 B EERE, FPA
EMAELGHE LA B dEAGEI RS, E8I AR P ERHITHER. St
N, N ATP SR ERE010 mg / ml &4 1), HEEE (E 2).
22 S ATP SESHHEE

5L 0.5% R 2O 0E. Hilh, 47 4 — R 2% TR EB CF11 A RInE 3%, st
BINAKE N 0.5mg / ml #) ATP 3 4 BhEM, SEEHAGE D). BB ATP TS
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Fig.l Effects of different concentrations of glucose on the intracellular ATP content (A)and

Symbols: @ T. pseudokoningii $38; O T. reesei C30; A P. decumbens A10; /N A. niger L22;
—0.5% glucose;

Fig.2 Changes of the intracellular ATP contents of four fungi during the cultivation on cellulose CF11

Symbols are same as in Fig.l.
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ATP ¥, i m T HEMASMNE ATP BRI AT sazmm/\ ATP B}, ATP A REBLS A

BAASREEEK.
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WHRER. HEAATPNIER R, ISB TBEERAEN X4,
23 ATP 1 cAMP BRI

SRERER,ATP REETEEKAKA, B4 LHERPERM AL ATP. W
cAMP 4+ 5 ATP A, Y4 —FB A8 W BRIt Gk 2).

£1 SHEEBIE ATP 3N ATP 21# FPA =RGEM (4d)

Table 1 Effects of various carbon source and exogenous ATP on intracellular

ATP content and FPA production of four fungi (4d)

B oW 5% ATP C30 538 Al0 L22
Carbon source Exogenous ATP /mg - mI”' ATP FPA ATP FPA ATP FPA ATP FPA
W % % Glucose 0 0.5 24 17 11 02 10 02 03
W Glycerol 0 07 20 08 08 03 04 01 02
4% — 8 Cellobiose _ 0 02 29 02 18 02 15 05 12
“HH# KB Cellulose CF11 0 Li 18 15 21 10 11 80 L6
% # W Glucose 0.5 55 03 45 01 30 03 S50 00
# M Glycerol 0.5 65 01 48 01 40 0.1 46 00
4% —# Cellobiose 0.5 45 04 48 02 25 04 44 01
£ K¥ Cellulose CF11 0.5 8 03 60 01 35 02 6 03

Bfs: ATP, 10 mg / ml; FPA, TU / ml.

E2 cAMP EREASMRISE (B 2d)

Table 2 The distribution of cAMP in the mycelium of four fungi after 2 d cultivation

N C30 §38 : AlQ L22
MA WSt A Mt MH sk KA Bast

Carbon source intra” extra” intra extra intra - extra intra extra
Y EO5%) 35 43 2 30 2 40 2.5 35
Glucose
3% (0.5%) 4 55 6 40 6 65 8 55
Cellubiose -
MR (1.0%) 15 130 10 160 9 135 12 125
Cellulose CF11

B4f: ymol / L; # intra: intracellular, extra: extracellular.

HHBR AP KB cAMP 3 cAMP S BB W, T 0.25mol / L
pH3.5 BBt LR SR A 2~ 3 K, RS R, TN cAMP HIE,
24 iE cAMP HEBSR KN
24.1 7EEBHAB RS T cAMP B & R ER : £ S RAY S I8 b 4 913 hn gk
WX 107 mol / L #5 cAMP, £5R %85, IS VBT 3E, SMB cCAMP BimA w4
M5 K R & 50~ 60% (B 3). i LI (sophorose, sop). CF11 A8k B, AR
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KERSE 1MEEL (B 4). A8 cAMP EEREMABKTFHER. EEEEY D,
cAMP Rl i1 5 H 24 % 19 (cyclic AMP receptor, CRP, X LI B HTE BN
CAPERECY NUREGEEREIKFY. ELREEF cCAMP REMEE LA
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Fig.3 Effects of exogenous cAMP on the FPA Fig.4 Effects of exogenous ¢cAMP on the FPA
synthesis of three fungi grown on synthesis of P. decumbens A10 grown
0.5% glucose medium on various carbon sources
Symbols: @ S38; @ C30; 4 AlQ: ——No cAMP Symbols: @ Glucose; m Sophorose; o CFIL;
(control); —Adding cAMP. ———No cAMP; —Adding cAMP.

242 TEMSRTHEBEY FIME cAMP MW Dl 2% B & B R, B iIn&®kE %
107mol /L #§ cAMP, &R %W, cAMP FEEMBC RAMMAREE. 5FEM
cAMP Hy%H R IL3, ST RS & R S5k Ve B A R LIATIA I 8250, HA N
MEWEARRG, BN cAMP TR MRES KT A TG B hxd B4, B, s
WS R YRS R LA B BRI,

3 W #®

HERMHUFRXBER NS H-YEBNHNGET., SEREA -BERE BA
SHAMHESER. TE2HAEKESRIELREG5 M RMEEMERY, Fe4
FREEENERER. KREWRRM, AHMEFEL P SOSREESAEKERRE
EERAXY, MOARSBLAEZRBRERFERYE. B TR Er R
FEMAFT ATP FREBWIRY, AN ATP FXEGRABNWEERRER, B, #HH
M ATP SR EHEAKFRZEEEERANARETHELIEE", RITESFPE
R, DAL R K AR TR IR AR, B ATP & B0 BT LW B 1 W80 o ik R
BEFRBHKF. MATE M FPA SRAKFHERTEE. H5 A ATP KRR
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W HEF S TN, TO RS KB TR, DAY ATP KRB -2 KT G, AR
HAM. MTTHEM, BA ATP KT AT 4 KM & BUR FUR YT ER. |

BEREREEAY S, cAMP BN SHERBEAL S . MAERR AT LMES REE
WY, KRS PO HPERIR P, ERINYZRP, DL HREN,
FPA & /K8, RIETEA cAMP B HEER (¥ 2). FME cAMP B9 MA T B & 42
B FPA 2 RAYE, B REEHBEANT cAMP WS ARAE EMFANHEM. miME
cAMP #IIIARBEMRBRE R AEMN S HEE, #IE AREYR T HE%RE 4. 648
RN, CAMP & IRE K4 WA, X — %R g gt FiEL™, AHE
i — 4 WEos.,

ZEWR ATP & cAMP EAHEBARMETPHER. FAD T ANAERN
A R PLH R B, A B T EEAE Y EE RS R TR A .

AEiE B, B EE WM AEKRE, oA ATP FRGAL TEERAE
H&KFEZ T, AT Al (AR 4 e BRIk =, DR o] BB B 2 W 24K, A m]
BHRBAF AR, R KR ETERSN, AR R EA BT EERDSEMETR
FLEH R R ME,
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STUDIES ON THE REGULATION OF CELLULASE SYSTEM
BY ATP AND cAMP IN MYCELIAL FUNGI

Wang Dong Qu Yinbo Gao Peiji
{(Depariment of Microbiology. Shandong University, Jinan 250100)

Abstract The intracellular ATP contents in 4 strains of mycelial fungi, grown on the
glucose—inorganic salts medium, were determined by luciferin—luciferase system. The results
showed that the extracellular cellulase (FPA) of the fungi was synthesized only when the

intracellular ATP level was lower than 107

mg/ ml. No matter what carbon source was
used, cellulase synthesis was repressed once the intracellular ATP level was over
10 'mg / ml. The cellulase synthesis of the fungi had a negative relativity to their
intracellular ATP contents. The cAMP content of the fungi was determined by HPLC. The
fungal cellulase synthesis was increased by exogenous cAMP under depression
conditions. However, exogenous CAMP could not relax the repression of cellulase synthesis
when it had happened. The levels of intracellular ATP and cAMP are the essential factors in
the regulation of cellulase synthesis in mycelial fungi.

Key words Mycelial fungi, Cellulase, ATP, cAMP
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