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Characterization of Cellulose Nonutilizing Mutants
from Aspergillus nidulans

Hong, Soon-Woo, Yung-Chil Hah and Yi-Sang Yoon
Dept. of Microbiology, College of Natural Sciences, Seoul National University

From Aspergillus nidulans FGSC168, mutant strains (TCD27, NCN2, ACN14 and ACN3) were ob-

tained by NTG and 4-NQO treatments. These four mutant strains were unable to grow on medium sup-
plemented with CMC as a sole carbon source and showed lower levels of CMCase activity in com-
parison with FGSC168. Some characteristics of these four mutant strains in CMCase production were
examined. It was appeared that the permeases for CMCase inducer in all the four mutants were not af-
fected. Two mutants, TCD27 and NCN2, might have some defects in regulatory gene for CMCase pro-
duction. Analyses of enzyme components of CMCase showed that ACN14 might be defective in struc-
tural gene for CMCase.
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Table. 1. Characteristics of strains.

recessiveness
growth level

strain il M or dominance
of mutation

FGSC168 +++ +++

TCD27 +4+ -

NCN2 + —

ACN14 +4++

ACN3 +++ *

TCD27XFGSC163 +++ +++  recessive

NCN2 X FGSC163 +++ +++  recessive

ACN14xFGSC163 +++ +++  recessive

ACN3xFGSC163 + A+ +++ recessive

4+ 4+ : good growth
+ . growth, 3day later

— . no growth until 1 week
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L4 ® ;. CMCase activity, O

s z2Axictn 2 4 ook

)
A .
Cellulase 28t & 22 22A Mol 2t &2

MEo| olyt RE ZA}

[ o

7+ ZwlolFol FGSC 1688 H& CMC o
93l cellulase® inductionA] 7] 32, o37]4 o3&

crude enzyme$ Bio-Gel P-1502% gel per-

O : f-glucosidase activiy, —

: protein

ol oA f-5 wlaslsirt, ACN 145 A &3}
TCD 27, NCN2, ACN3oll4d CMCase2] A3

a49) FI, FII3= FGSC 16834 v 3 uwj 3}o)

7+ 8
CN 142 7% CMCaseo} & 4ol FI, FII9]

$4E7} BE Gehiba

= 7o velych(Fig. 8, 9, 10). A-

weakeh e olE

meation chromatography® st 7 &A% ¥ s]5tsly proteind Aotk Zasls 7
ACN3
1.0 ACN14 "1

E FII _

=] )

S PI b

8 I <

% o 04

3 ks

q S

s

2 FI 2

g 0"5 PI 5 10.10

g & 2
E 02 & g
3 T3l <
S PII X =
= 005 &
O 2

1 o
0 20 40 60 80 0 20 40 60 80 0

Fraction Number

Fraction Number

Fig. 10. Bio-Gel P-150 chromatography of crude enzyme prepared from ACN14 and 1 fraction = 2.5 ml

® : CMCase activity, O

O : R-glucosidase activity, —

: protein

puy



Vol. 23, 1985

©@ Mo} ACN 14+ CMCase 2 T 2544}
Selwloltz Azt wa okl FAEE
7bAl 3 9 FlIe) glAlelE Watrh 9 eg o

4 Uk (Fig. 10). 2316l ACN143= 3k Ao
504&10] 7} deoivl 7o g 4 (Yoon, 1984) o|2}
ol F2faAel @ s1Hol Soolsl olo]
LLo_;r{x,q X 7}-/1] xé o] CMCaseF'} oLn{] oi 5k
o A e 2 A ek &)
CMCase o} 72422 H¥ shvbe| polycis-
tronic mRNA7} ulhEo]x 3,
transcriptional £E+= post-translational pro-
& B SAel 4Ees peld
Ak, Gi) o] FHAtR
o] ml&-o 2] 2l vl post-translational modifica-

tionZ E3 polymeric state7} welA

°l&°| post-

CEssingﬂlr Zé

He| 3 £52) protein

2o}

]
Cellulase?] &4 = 9] z47]
Aol 4] zpebx| Eole Eoddo|F

£ 47hA Bedwoln

=

O

F A5

REFERENCES

1. Berghem, L.E.R. and L.G. Pettersson, 1973.
The machanism of enzymatic cellulose
degradation; Purification of a cellulolytic
enzyme from Trichoderma viride active on
highly ordered cellulose. Eur. J. Biochem. 37,
21-30.

2. Berghem, L.E.R., L.G. Pettersson and
U.B.A. Fredricksson, 1975. The mechanism
of enzymatic cellulose degradation;
characterization and enzymatic properties of
a R-1,4-glucan cellobiohydrolase from T¥richo-
derma viride. Eur. J. Biochem. 53, 55-62.

3. Chang, T.Y., Y.H. Rhee and S.W. Hong,
1982. Purification and properties of
R-glucosidase from Aspergillus nidulaus
FGSC 159. Kor. Biochem. J. 15, 81-94.

4. Demain, A.L., 1976. Comments on cellulase

25 inducer® AlLWEZ 448 permeased
9\11;]. o]f- '6‘ ACN 3%+ cellulase 9 zﬂ/\—\ u_] :L,] /114 7];5!-1}}_ ngJ _“,_L
277} NCN2%= 24 fa7el Sadulols) dolute 7%

SA el 93

Cellulose Nonutilizing A. nidulans 41

QA A}
T 5 CN3°] 7% of
AZ el CMCased] 7+
§LH zol f50] W zfo)})
P L CMCul | of| 4] =pefs]  F-a}

] A& %04 ‘T—-“‘; A2 cellulase2] §HAl 23

= & O
o ﬂilﬂ

(i

—n
oX

,—(:

|o

fu
4
oo
.
_‘EL

ur

>

F

H‘,r 2 4
UlO oﬂ:
2 o
b A
dz

74 Aol 71olake Aolzbs] w
e A Eujel Edlelis $abd 282 E
g Aol Seiniolst e ofnl gelel o

o

of gAort wa oleld aalgel o
&l 4l 25| catabolite repression®)t} cata -
bolite inhibitionel sensitivedt 4 22 7}x|#
Sei) wgel Aeze Fgal ¥ 4 ek o
o} 7o stz e TCD 270 NCN 22

oAl 5 A St gle Ao,

o

b

\ 0o
o=

=

& el 7] AR 7lzodF24 Aspergillus nidulans FGSC 1683 ¥E CMC
2l TCD27, NCN2, ACN 14, ACN3&

Qolo] oo AL Bdsiadr) ol
ahirel Wy FA A= O}PF Agro] @)
el ws Z4 s, TCD
ACN 14+

production. Biotechnol. Bioeng. Symp. No. 6,
79-81, John Wiley & Sons, Inc.

. Ditchburn, P. and K.D. Macdonald, 1971.
The differential effects of nystation on
growth of auxotrophic and prototrophic
strains of Aspergillus nidulans. ]. Gen.
Microbiol. 67, 299-306.

6. Halliwell, G., and M. Griffin, 1973. The
nature and mode of action of the cellulolytic
component C; of Trichoderma komingii on
native cellulose. Biochem. J. 135, 587-594.

7. Harsanyi, Z., I. A. Granek and D.W.R.
Mackenzie, 1977. Genetic damage induced by
ethyl alcohol in A. nidulans. Mut Res. 48,
51-74.

8. Hong, H.]J., Y.C. Hah and S.W. Hong, 1982.
On carboxymethylcellulase gene mapping in
Aspergillus nidulans. J. Nat Acad. Sci. 21,
501-517.

(93



42

10.

11.

12.

13.

14.

Hong, Hah and Yoon

. Hulme, M.A. and D.W. Stranks, 1971.

Regulation of cellulase production by Myro-
thecium verrucaria grown on noncellulosic
substrates. J. Gen. Microbiol. 69, 145-155.
Lowry, O.H., N.J. Rosebrough, A.L. Farr
and R.]. Randall, 1951. Protein measurement
with the Folin phenol reagent. /. Biol Chem.
193, 265-275.

Maeng, P.J., S.W. Hong and Y.C. Hah, 1980.
Purification and properties of carboxyme-
thylcellulases from Aspergillus nidulans
FGSC 159. Kor. J. Microbiol. 18, 133-147.
Montenecourt, B.S. and D.E. Eveleigh, 1977.
Preparation of mutants of Trichoderma reesei
with enhanced cellulase production. Appl. En-
viron. Microbiol. 105, 45-50.

Nevalainen, K.M.H. and E.T. Palva, 1978.
Production of extracellular enzymes in
mutants isolated from T7richoderma viride
unable to hydrolyze cellulose. Appl. Environ.
Microbiol. 35(1), 11-16.

Nisizawa, T., H. Suzuki and K. Nisizawa,
1972. Catabolite repression of cellulase for-
mation in Trichoderma viride. J. Biochem. 71,
999-1007.

15.

17.

18.

19.

20.

KOR. JOUR. MICROBIOL

Okada, G. and K. Nisizawa, 1975. Enzymatic
studies on a cellulase system of Trichoderma
viride; Transglycosylation properties of two
cellulase components of random type. J.
Biochem. 78, 297-306.

. Somogyi, M., 1952. Notes on sugar deter-

mination. J. Biol. Chem. 195, 19-23.
Strenberg, D. and G.R. Mandels, 1979. In-
duction of cellulolytic enzymes in Trichoder-
ma reesei by sophorose. J Bacteriol 139,
761-769.

Sternberg, D. and G.R. Mandels, 1980.
Regulation of the cellulolytic system in
Trichoderma reesei by sophorose. J. Bacteriol.
114, 1197-1199.

Yoon, Y.S. 1984. Genetic analysis of cellulose
nonutilizing mutants from Aspergillus
nidulans. Thesis for M.S. degree in S.N.U.
Zhuy, Y.S., Y.Q. Wu, W. Chen, C. Tan, J.H.
Cao, J.X. Fei and C.N. Shih, 1982. Induction
and regulation of cellulase synthesis in
Trichoderma pseudokoningii mutants EA;-867
and Nj-78. Enzyme Microbiol. Technol. A4,
3-12.

(Received February 21, 1985)



