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4 0.76% No.201
100 /mL 1% 2-
100pL/ 17.5¢m
40W 45s 30C 6~17d 2
70 % No.201
1.2.2
KEXII
30°C  210r/min 3d
50pL A . nigerT21-201
30C 2
T21
4
pH
2.
1.2.3
Wernars
1986 >
2% 107 ~4x 107 5pg DNA
Sug DNA 50pL PEG y =1 | N
25% PRGA00. 0.05mol/LCaCl, 0.01molf. T, G L e e e e
pH 7.5 20min Tml, PEG are T21 the other holes are No.201
Smin ImL 1mol/L sorbitol
1
30°C 10~ 12d Table 1 Testing of extracellular protease activity
1.2.4 VHb 6 Strains ™ 80 93 9% 201
50mL ODys before reaction 0.152 0.222 0.097 0.124 0.162
30°C 220r/min 4d 8mL 0D, atfter reaction 0.283 0.25 0.140 0.1 0.163
20mg/ml Defference value 0.131  0.037 0.043 0.028 0.001
CO 30min 380 ~ protease activity u/mL 30 8.46 9.84 6.42 0.23
480nm The results are the average values of cight experiments.
420nm  VHb-CO
VHb 2 T21
1.2.5 Northern blot DNA Table 2 The comparison of cultural properties of
RNA Verwoerd . protease-deficient strain and starting strain T21
DNA ohb Clal-Mlul g, Myeelia diy — Starch halo ~ Glucoamylase ~ Growth in
weight g/50mL diameter activity  2-deoxyglucose
2 T21 0.634+0.02 4.8+0.1 1.6£0.1 2798.6+6.2 +
80 0.57120.01 4.7+0.1 1.5+0.1 2645.2+7.1 +
2.1 T21
93 0.59+0.01 4.+0.17 1.5+0.1 2814.8+8.6 +
576
50,0 96 0.62+0.01 4.6+0.1 1.7+0.1 2740.3+9.3 +
A No.80 93 96 201 . o 201 0.60+0.02 4.6+0.1 1.6+0.1 2785.4+4.8 +
4.0 1 No.201 The results are average values of the three experiments.
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2.2 A . nigerT21-201  A. nigerT21 50mL. 220r/min  30°C 84h
RNA  *p-dCTP vhb
p3SR2/pGT10-vhb pMW1/pGT10-vhb 300bp  Clal-Mlul pGT10
A . nigerT21-201 A . nigerT21 RNA 4
VHb
4
10 VHb A . nigerT21-201 A niger'21 vhb
2~3 2
A . nigerT21-201 A nigerT21
Cco CO-VHb
3 3 A . nigerT21- 1 2
201 VHb-CO ,::;
A . nigerT21 A nigerT21- B
201 VHb ‘
vhb .
Northern
3 A.nigerT21-201 A nigerT21 Northern blot

3 A.nigerT21
VHb
Table 3 Comparison of expression levels of VHb with

A . nigerT21-201

A . nigerT21 and A . nigerT21-201 as recipient strains

amds hph

Selective marker

recipient strains A . nigerT21 A. nigerT21-201 A . nigerT21 A . nigerT21-201

No. of screening 10 10 10 10
No. of expression 2 2 2 3
% OD gy 0.02 0.12 0.03 0.20

* ODgyy 1s the average absorbance value determined by three indepen-

dent experiments.

025
—e—Control
, o
£ 015
2
< 01
0051
%80 400 420 440 460 480
A/nm
2 CO-VHb
Fig.2  CO-binding spectrum of culture supernatant from positive
transformants.
2.3 A.nigerT21-201 A. nigerT21 North-
ern blot
hph A. nigerT21-201  A.
niger' 21 VHb
6%

Fig.3  Northern blot analysis of transcriptional levels of

vhb gene in transformants

2.4 A. nigerT21-201
Northern blot
VHb 50mL
30°C 220r/min 72h 84h 90h 96h
Northern blot 5

96h mRNA

4 A. niger'T21-201/pGT10-vhb
Northern blot
Fig.4 Northern blot analysis of different culture time of
A . niger'T21-201/pGT10- vhb
Lane 1 72 Lane2 84 Lane3 90 Lane4 96
total RNA 5pg  respectively.

T21
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Abstract  Glucoamylase overproducing A . niger T21 was mutated by UV mutagensis. An extracellular acid protease-deficient
mutant A . niger T21-201  which produced only 0.76% extracellular acid protease activity of the parent strain was screened by
casein-degradating plate and determination of protease activity. Morecover the growth properties and the ability to secrete glu-
coamylase of A . niger T21-201 are identical to these of starting strain T21. The comparison of expression-secretion levels of het-
erologous gene in A . niger T21-201 and T21 was carried out with bacterial vhb as reporter. the level of expression-secretion of
VHb in A. niger T21-201 was 6 ~ 7 times higher than that in T21 but the transcriptional levels of vhb gene in both strains were
similar revealed by Northern blot. Therefore it was demonstrated that the deficiency of acid protease of recipient T21-201 has

significant effect on the protection of heterologous protein.
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