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Overexpression and characterization of endo-cellulase A10
from Aspergillus nidulans in Pichia pastoris
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Abstract: Endo-cellulases are important to efficiently hydrolyze cellulose, and widely used in biotechnology. In this
study, we overexpressed and characterized an endo-cellulase from Aspergillus nidulans. This endo-cellulase was
successfully overexpressed in flasks and fermentor, and its concentration in fermentor reached 0.89 mg/mL. The optimal
pH and temperature of the were 4.0 and 80 C respectively, and it was very stable between pH 2.0 and 12.0. It was thermally
stable below 60 ‘C, whereas it was inactivated very quickly above 70 ‘C. Its CMCase activity could be enhanced by Co*",
Mn?>" and Fe?*, whereas it was inhibited by Pb**, Ni** and Cu®". Therefore, this endo-cellulase exhibited good pH stability

and thermostability below 60 ‘C, and has the potential as commercial enzymes.

Keywords: Aspergillus nidulans, endo-cellulase, enzymological properties, divalent metal ion, fermentation

40%—50% [1.4] -B-1,4-
[1-4] B-1,4-
(EC 3.2.14 (4]
endo-1,4-B-glucanase) -B-1,4-
[1-3]

-B-1,4- (Cellulose 1,4-B-cellobiosidase (
or exo-cellobiohydrolase) y B9 -B-1,4-

(EC 3.2.1.176 cellulose 1,4-B-cellobiosidase
reducing end CBH I) (EC3.2.1.91 -B-1,4-
cellulose 1,4-B-cellobiosidase non-reducing end
CBH 1I) B-D- -B-1,4-
(EC3.2.1.21 pB-glucosidase) (3.7-10]

[1-4]

http://journals.im.ac.cn/cjben



ZRE FAEMERIAEERS A10 ERFAEBPHRAREAEARHRE 759

-B_194_
6 7 8 9 10 12
74 124 U2

72
X-33

-B'1a4'

_B'1a4'

5
26 44 45 48 51

Aspergillus nidulans

[13-14]

Bauer

Bauer
[13-14]

_B_1’4_

-B'174'

A10 (GenBank Accession No. AN1285.2)

[14]

(
) ( pH pH
CMCase

) 72
A10
1 HREFE
1.1 ##}
1.1.1

W/O amino acid YNB)
(CMC-Na)

1.1.2

& 010-64807509

(Yeast nitrogen base

Difco

-B-1,4-

A10 (GenBank Accession No. AN1285.2)

(Fungal

Genetics Stock Center FGSC)
1.1.3

YPD (g/L) 20 20

10 YPD (g/L) YPD
15

BMGY (g/L) YNB 134
10 0.000 4 0.1 mol/L
pH 6.0

BMMY (g/L) YNB 134

0.5% (V1V) 0.000 4

(0.1 mol/LL  pH 6.0)

(http://tools.thermofisher.com/content/
sfs/manuals/pichiaferm prot.pdf) (mL g/L) H;PO4
26.7 CaSO4 093 K,SO4 18.2 MgSO,4-7H,0

149 KOH4.13 40 PTMI14.35 pHS5.0
121 °C 0.1 MPa 30 min
PTMI (g/L) CuSO, 5H,0

6.0, K1 0.08, MnSO4-H,0 0.5, NaMo00O4-2H,0 0.2,
H;BO; 0.02, CoCl; 0.5, ZnCl, 20.0, FeSO4-7H,0
65, Biotin 0.2, H,SO4 5 4 °C

50% PTMI1 4.35 mL/L
100% PTM1 4.35 mL/L

1.2 FHi&
1.2.1
YPD
30 C 3-4d
YPD
BMGY 250 mL 50 mL

30 'C 200 r/min

K cjb@im.ac.cn



760

ISSN 1000-3061 CN 11-1998/Q Chin J Biotech May 25,2017 Vol.33 No.5
ODyo 34
BMMY OD¢y 1.0 1.2.4 SDS-PAGE
250 mL (Baffled flasks) 50 mL -B-1,4- A10
30 C 200 r/min 24 h SDS-PAGE 5%
0.5% (VI'V) 120 h 12% G-250
1.2.2 1.2.5
YPD Bradford
YPD 30 'C 250 r/min G-250
20 h 10% (BSA)
IL  YPD 30 C 250 r/min [l
10 h 1.2.6 CMCase
Al10 10% CMCase
10 L (NY/T 912-2004)
200 r/min 30°C pHS5.0 Al0 CMCase 5 mg/mL
DO (Dissolved oxygen (CMC-Na)
) I mL
DO 20%-30% 37 °C pH 5.5 (0.1 mol/L )
pH 5.0 DO 15 min 1.5 mL DNS (3,5-
20-36 mL/min ) 5 min
200 g/L DO 2.5 mL
100% 30 min 540 nm
0-4h 3.5mL/(L-h)
5-24 h 10 mL/(L-h) U
1 umol
ODgpo 1.2.7 pH pH
SDS-PAGE  CMCase 5 mg/mL CMC-Na
1.2.3 ODgy 50 mmol/L pH 2.0-12.0 B & R (Britton and
600 nm Robinson) A10
ODgoo=0Dgpo X 4 mL pH pH CMCase
10 000 r/min 10 min 37 °C 15 min
Al10 pH

http://journals.im.ac.cn/cjben



FEE FAEMBRAEERE A10 EEFEBPHREREETARMPERIT 761

Al0 4°C pH (pH 2.0-11.0)
lh 5h 24h 120h
( pH4.0 37 °C 15 min)
CMCase A10 pH 4.0
100% pH
pH 4.0
pH CMCase
1.2.8
5 mg/mL CMC-Na
50 mmol/L pH4.0 B&R
A10 CMCase
15 min
Al0
A10 (50C 60°C 70 °C 80 C
90 C) I5min 30min 1h 2h
( pH40 37 °7C
15 min) CMCase A10
5 min

10 min Al0
100%

CMCase
1.2.9 CMCase
A10 CMCase
CMCase
1 mmol/L
(Pb(CH3COO0O), NiSO4 MnSO, CuSO, BaCl,
ZnSO4 CoCl, CaCl, MgCl, FeSOy)
( pH4.0 37°C
CMCase Al0
100%

15 min)

010-64807509

1.2.10
0.15%2% (W/V)  CMC-Na
50 mmol/L pH40 B&R
Al0 Lineweaver-Burk
K Vinex
2 EREH

2.1 EEHRWERRIE

A10 (GenBank Accession No. AN1285.2)
0.5% 120 h
SDS-PAGE ( ) 44 kDa

35.8 kDa 44 kDa

CMCase

B 1 $E#RFRIE A10 B SDS-PAGE 4 #f
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