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Isolation of a Thermophilic Mutant, Talaromyces luteus 2004
in relation to the Regulation of Carboxymethylcellulase
Production and Enzymatic characteristics
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ABSTRACT: Talaromyces luteus 2004, a thermophilic mutant of 7. luteus 6112 was obtained
by mutagenesis with N-methyl-N'-nitro-N-nitrosoguanidine. 7. luteus 2004 produced thermophilic
carboxymethylcellulase (CMCase), and other polysaccharide enzymes: avicellase, xylanase, and f-
glucosidase. Induction of CMCase production was shown at the highest level in 3% car-
boxymethylcellulose . (CMC) minimal broth, indicating that CMC could work as an inducer.
However, glucose and D-cellobiose showed catabolite repression for CMCase production which
was under the control of CMC utilization. Optimal conditions for CMCase activity were at 70°C
and pH 4.0, suggesting that CMCase of T. luteus 2004 was a thermophilic enzyme.
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Abstgdet. o] E49 FAE 1unite 13 F9t 3
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o2 Asgdri(Wood, 1968). Avicellase, xy-
lanase, filter paper degradation activity
(Fpase)?] &4 848 7|2 =24 avicel, xylan,
filter paper& AMgslglom, &4 A 2xuby
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Table 1. Effect of NTG treatment time on sur-
vival rate of T. luteus 6112

Treatment spo?*:rr‘;llr;lber Survival

time (min.) (x10* cells/ml) rate (%)
0 900 100.0
10 600 67.0
20 200 22.0
30 140 16.0
50 30 3.0
60 18 2.0
90 14 1.6

Table 2. Enzyme activities of CMCase, avicellase,
xylanase, activity of filter paper de-
gradation, and fB-glucosidase from
Talaromyces luteus 2004 on minimal
broth media for 2 days' cultivation at

42°C
Extracellular Membrane-
Enzyme activity bound activity
(unit) (unit)
CMCase 72 2.0
Avicellase 11.7 4.2
Xylanase 23.3 55
Fpase 72 1.0
B-Glucosidase 0.0 0.1

*One unit of carboxymethylcellulase (CMCase),
avicellase, xylanase, and degradation activity of
filter paper (Fpase) represents the amount of en-
zyme producing lmg of glucose per minute. One
unit of B-glucosidase represents the amount of en-
zyme producing 1 mg of p-nitrophenol (PNP) per
minute.
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45 A 0Z NTGE 1087 A sle] A& Al
XE 320 A ulekaled m2Ael Fdwel|F: T
luteus 20045 A sle] 3124 Afr4 a9
A g 1 BAS ZARRCH

Talaromyces luteus 20040 2|8t 12M NRA
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224 Edwels T. luteus 20045 CMC
AnfR]l|A] wjefslel B AE do] CMCase,
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Ao Hol o]5d A% gtog EnEE 4%
d-& o 4 glelon, B-glucosidases A EE wi}4)
& A5fellr Hoizhs vehd Ao 2 Rol Alx
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Talaromyces luteus 200401 S8t CMCase MM
9| =3

T. luteus 20042 7 E]2] 40 AL 287
S8 dagow CMC 5 71 H24 A A=) of
TF-E wiefstdrt. oJel7la] w2 CMCE 714
2 AHEEE AL T luteus 2004 T2 AEY
CMCase®] M4 3% CMC Z am=| el &) 347k
wioFstsd & Aol 7P =4 YepdohFig. 1).
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8r

Extracellular CMCase Activity (unit)

A 1 L
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Culture Time(days)

Fig. 1. Time course of extracellular CMCase
production by T. luteus 2004 in the
minimal broth in the presence of
variouws concentrations of CMC (m:
1.0%, ®: 2.0%, A: 3.0%).

Z Zp7t HrVslal T. luteus 20042 CMCase XA
S 24} v|aslgdh. Alxe] CMCased AAE
cellobioser} H7}=l=] 942 2% CMC ufA] o)A
347k wieFatsl-E A 7 A Vel on, o)
Az}lz  cellobioser} A7l=Ez] & CMCr}
CMCase Aol 2314 9)-8 & 4 A} (Fig. 2).
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H7lsle] CMCase A <A%ke zARKch
Fig. 36149} o] 0.5% CMC 2 A|ol 4] wjok
gk 73-%-) CMCase 7d¢) 714 A vebdel 2
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7%~ CMCase?| A2 Atha] o2 A 23517 et
o o] A#E wWol ¥xfoln} cellobiosei=
CMCase Aol oA E3-5 Ho] = 7o =2 &
A=t

AARO Het sl RulR ol 7] a3 71
28 Hr}sted CMCase AA o vlx]= Z 4419
& 7 Estgdrt. Table 304 B vle} o] 7
AR F00] AL 0.2% BE Z2NL AL
gk wfokelolld] Mze] Hfa Basrl wel A

AEgch meb el AR The) AYE §7)

do of b

Extracellular CMCase Activity (unit)

Culture Time(days)

Time course of extracellular EMCase
production by T. luteus 2004 in 2% CMC
minimal broth (O) supplemented with
various concentrations of D-cellobiose (®:
CMC+0.1% D-cellobiose, m: CMC+0.5%
D-cellobiose, A: CMC+1.0% D-
cellobiose).

Fig. 2.
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Table 3. Effect of various nitrogen sources and
yeast extract on the growth of cells, and
production of extracellular CMCase
from Talaromyces luteus 2004

. Growth Specific
Nitrogen (wet CMCase Total activity
sources . . protein .
(0.2%) weight, (units) (mg) (units/mg

i g g protein)
NaNO, 0.01 1.16 5.04 0.23
(NH,),S0, 0.01 2.97 495 0.60
Peptone 0.01 2.61 6.21 042
Yeast 0.03 8.48 8.74 0.97
extract
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Culture Time(days)
Fig. 3. Production of extracellular CMCase by

T. luteus 2004 after 1 days's cultivation
in 0.5% CMC minimal broth () su-
pplemented with glucose (®: 0.1%, ®:
0.5%, A: 1.0%) and D-cellobiose (O: 0.1%,
a: 0.5%, A: 1.0%).

Aglo] F714459E AR AR w35E

& 5 Aot

Extracellular CMCase2| EM

A Ze) i Balasre] 5o dig A S
a8 v}l 2733 T luteus 61129) 44 23 &
298] FAL 50Celld AN E RAF oy, &
AWolF T luteus 20049 A-f4 B3Ere o
AL T0°CR F24 FFEE YE AHE
F2Ent) g BS B H A Jebdoh(Fig. 4).
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Fig. 4. Relative activity of extracellular CMCase
from T. luteus 2004 (®) and T. luteus

6112 (m).
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Fig. 5. Effect of pH on the activity of extra-
cellular CMCase from T. luteus 2004
(®) and T luteus 6112 (m).

A& pH4.0014 7} A Jebgel. T. luteus
2004 pH 2.5%-€] pH 4.57}7] 4qhgk S4& B
of Fglovt pH4oA Hx& BHen T. lu-
teus 6112 pH 404 714 Egiv}. a8j2 g ¢
Z T luteus 61129} V9Ad F5 T. luteus
2004°] A-f-4 Haase] A pHE 4.0019-5-2
& 5 qlgdet.
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