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CICIM F0410 DNA glaA GlaA
2167 bp 4
glaA pBC-Hygro pBC-Hygro- glad A. niger F0410 glaA
150p:¢/mL PCR 2-~3
GB0506
FO410 17.5%
078 A 1000-3061 2006 04-0567-05

Abstract The glucoamylase gene glaA  of Aspergillus niger CICIM F0410 was cloned sequenced and expressed. The
integrated plasmid pBC-Hygro- glaA carrying the glaA was constructed and transformed into A. niger F0410. Transformants with
multiple copies of glaA integrated in the chromosome were selected by 150pg/mL hygromycin B and identified by real-time PCR.
Two to three multiples of glaA in the chromosome were found to be optimal for higher expression of glucoamylase. Shake-flask
fermentation under optimal conditions showed that glucoamylase secreted by the transformant GB0506 was 17.5% higher than
parental strain FO410 at the end of fermentation. In conclusion increasing copy number of glaA by chromosomal integration

significantly improves the yield of glucoamylase in the industrial strain of A. niger.

Key words Aspergillus niger glucoamylase gene cloning chromosomal integration shake-flask fermentation
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1984

3

Saccharomyces cerevisiae Fusarium

5
venenatum

90

Pichia pastoris

1

1.1
1.1.1
niger CICIM F0410

CICIM FO0410 Aspergillus

pBC-Hygro
P. Silar B
hph Escherichia
coli JM109
1.1.2 Fo410
TZ 3g 10g
2¢g 2¢ NaCl 20g 17¢ pH
5.8 34°C 72~120h 3 ~5d
30g 30¢g
100g pHS5.5
JM109 LB ’
35pg/ml 37°C
1.1.3 T4 DNA Pfi DNA
DNA EcoR1 Smal  Hindll
SYBR-Green [
PCR
hygromycin B
InvivoGen
1.2
1.2.1 NCBI

AN-GA-1  5'-TACC

TGGCGACCTATGACTATGGCAC-3’ AN-GA-2 5'-
GGTCGATTACAATCACATGACTTG GC-3'

F0410 DNA PCR
Pfu DNA 95°C Smin 35
94°C 30s 54°C
Imin 68°C 4min 63C 10min
PCR pBC-Hygro  Sma [
pBC-Hygro- glaA
1.2.2 PCR DNA

ABI PRISM 3200
Foster City USA
DNAMAN

5.2.2 Lynon BioSoft BLAST
Center for Biotechnology Information USA

Applied Biosystems Co.
Version

National

1.2.3 pBC-Hygro- glaA
F0410 PEG- 0
4d Imol/L 1%
1% 0.1% 30C
2.5~3h 200pL
8.5x10° 10pg pBC-Hygro- glaA
Imol/L. 10mmol/L. CaCl, 10mmol/L Tris-
HCl pH7.5  25% PEG8000
Imol/L 150pg/mL TZ
1.2.4
225~ 300pg/mL.  TZ 34°C
3d
CD 34 4 ~6d
8% 34°C 220r/min
120 ~ 144h 50ml/250mlL
24h
TZ 5
1.2.5
12 2%
ImL.  50mmol/L 0.2mL 40°C
Smin 80pL 40C
2min  200g/L NaOH
s 40°C pH 4.6
1h Img
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B2 N BGE AN E B PCR RN, RIEEM
B roa0 LB EENMFE RO KB
X /M A 600bp W K Bt: DL1 (5
CAGCATCATTACACCTCAGCA-3') # ( DL-2 5'-
AGAACATACAAGCAGCCACTG-3') , &l SYBR Green
IR, B 54K DNA 2 M [F] ¥ B (Sng)
FE#E#% , 1 MJ Research PTC-200 % & & PCR 1% (MJ,
USA) e, B HEf 3 TR B,

2 #X

2.1 BA RN pBC-Hygro-glaA K&

LBt % FO410 A5 ok 9 BLREfT PCR ¥~
3, 4K48 T4 3.3kb ) DNA K B, AL P >
FHTRFRMLI . T =YH 3327 bp, Hth
PRSI ER % 2167 bp, B BMNEAERFFI
A6 M EEMERE. FFE T BT HERRE
HEWETIREY ., ZRLBSHERRBENMEE
BiMARSMFERME, 5 NCBI LA RME
X007T12 BEL B EERMFFIA LA — T EERO S
B3 :264(R—S) , MIF SR RBEXMIEAMER
AREERBESESEN, MRS XRBFED,

PCR ¥ M i glad EH K BEKXA &k
TR P #% 1k pBC-Hygro B9 Smal £if &, 98 5 4 FibL
pBC-Hygro-glad (B 1) , 3 217 K8 U0 F0 84 Fr 1 4F
2.2 BeMETEERNR

LU M2 FO410 O i K B MR ) S A R 4K,

Chromosome DNA of FO410

lm

giaA gene fragment

B 1. TR pBC-Hygro-glod FIWE
Fig. 1 Construction of pBC-Hygro- glad for chromosomal

integration

hph® : hygromycin B resistance gene; Cm®: chloramphenicol resistance

gene-
40 Jf B pBC-Hgro- glad # 17 PEG-JR & Wk ¥ 1k,
M 1mol/L W B A 150pg/mL BB K i TZ LR A
FhigEikT. 22KELILKRS 123 BEL L.
B FREEEREM 150pug/ml $1% £ KT8 B
B AR (T2) LT B B 5% W BB AT B0 O, SR UGl IR
MAEBNERE ST Mk, FEELR 4 AR

*1 BROURAWEESREE Fod10 IR
Table 1 Comparison between A . niger F0410 and its derived typical transformants

Transformants

Parameters FO410

Colonial
morphology

Colony diameter
/mm

20 13.0

Halo diameter
/mm

11.0 250

Growth® No growth Growth
Gt lase 100.0%

activity®

114.5%~117.3%

20 20 0.5

12.5 100 30

Slow growth Albways small

Rapid growth

115.2%~118.7% B1.9%~99.0% 79.0%

a: TE 3MCRYIEFEM F , BB BN 300pg/mL hygromycin B A9 TZ #5358 F 3 96 b,

b: BB S F0410 144h B % BE D8 3 M8 90K 1L B85 1 1H 2 100% .
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F0410 1 30g/L 30g/L
DH GB 100g/LL pH 5.5
8%
DH
6 GB GB0506 F0410
PCR GB0506
glaA 2 F0410 2 144 h
GB0506 F0410
2~3 17.5%
120
12.7% ~23% 8 o0 A?:

6%

Table 2 The relationship of glucoamylase activities and glaA
copies in A. niger and its derived transformants

Strains Relative activities % Ct® 2-ha
F0410 100.0 24.04 1.00
GB0501 119.2 22.46 2.98
GB0502 104.7 23.64 1.32
GB0503 114.8 22.92 2.17
GB0504 112.7 22.62 2.68
GB0505 106.1 20.99 8.28
GB0506 123.0 22.89 2,20
a Ct
Ct
Ct 2- ACt
14
GB0506
TZ 5
30 150pg/mL TZ
3

3 A. niger GB0506
Table 3 Stability research of A. niger transformant GB0506

Number of generation

1 2 3 4 5
100.0% 100.0% 100.0% 100.0% 100.0%
100.0% 102.4% 100.1% 101.5% 99.8%
a TZ 30

150pg/mL TZ
b A. niger GB0506
3

Parameters

Resistance stability®

Glucoamylase activity”

100%

2.3
GBO0506

30 - A
A
60 /
Jay
40 1 R
204 /
A/
iy
T

Relative glucoamylase activities/%

O T T T T
48 72 96 120 144
Hours of fermentation/h
2 F0410 A GB0506 A
250ml.

Fig. 2 Time course of glucoamylase activities of
A. niger FO410 & and A. niger
transformant GB0506 A  in 250mL shake flask.

3
Verdoes
20
50mg/mL 900mg/mL
Southern
Swift ' 20
A. niger Bl

15.0mg/ g h Ryszka "

A. awamori A.a.2/
2 A. niger A.n.20 2

A. awamort A.a.l14
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