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1
1 1 12 1 2%
! 2 214036
1 SYP-A2-3 Bacillus
cereus 0~38C 25C 15C
42C pH 7.0~8.5 SDS-PAGE 34.2kD SYP-
A2-3 pH  6.5~7.0
15°C 3800U/mL 5L 4800U/mL
Q814 A 0001-6209 2005 02-0258-06
1.1.2 PYG
Cold- Sg 10g 10g CaCl, 0.2g K,HPO,-
adapted microorganisims 3H,0 1g MgSO, 7H,0 0.4g NaCl 5¢ pH 7.2
Extremphiles 1 Og 5 g 1 Og
20g pH 7.0 10g
Sg NaCl 10g 20g pH 7.0
10g 5S¢ 5¢ K,HPO,-
i 3H,0 1g MgSO, 7H,0 0.2g NaCl 5g pH 7.0
10g 4g
10g MgSO, 7H,0 0.2¢ K,HPO, 1g pH 7.0
100 kPa 20 min
1.2
PYG 4°C
1
‘ L 15°C 3d
Bacillus cereus SYP-A2-3
1 1.3
1.3.1 Model TN-3
1.1 Advantec 0~60C
1.1.1 “ 1 0.5% ~10% W/V NaCl
? Bacillus cereus SYP-A2-3 NaCl
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1.3.2 3~5 pH7.2  50mmol/L Tris-HCI
Methyl Red test MR 1.7.2 DEAE Sephadex
Vagex-Proskauer V-P Fastflow pH 9.0 30 mmol/L Tiis-HCI
1.3.3 16S 1DNA 0~ 1 mol/L NaCl 2ml/min
P1 27F 5'-GAGAGTTTGA
TCCTGGCTCAG-3' P2 1541R  5'-AAGGA 1.7.3 Pharmacia ~ AKTA Explorer
GGTGATCCAGCCGCA-3"  PCR Superdex G-75
GenBank pH 7.2 50 mmol/L Tris-HCI 2 mL
15 mg/mL 1.3
1.4 4°C
20h
2% 1.7.4 SDS-PAGE  Mini Protean
HYG- I BIO-RAD 12%
250mL 30mL 200r/min 5% R250
Bioengineering 5L
4L 400r/min 4L/min 1.8
15C 1.8.1 1.6
562 nm ODs, 0~75%C 5C
1.5
1.5.1 1.8.2 pH pH  50mmol/L
15°C 20°C 25C 1.4 Tris-HCI 1.2%
1.5.2 pH pH 4.0~10.5 1.6
1.4 pH
pH 24h 48h 1.8.3
1.5.3 Immol/L 1.2%
1.6
1% 2% 3% 5%
1.5.4 1.8.4
1% 2% PMSF
3% EDTA
1.6 0.1~ Ilmmol/L
pH 7.5  50mmol/L Tris-HCI
TCA 0.11mol/L 0.22mol/L 2
0.33mol/L ImL.  2ml 1.2% 2.1
35C 30min 2ml TCA
TCA  10min
275 nm A275 SYP-A2-3
lpg 2.2 SYP-A2-3
U SYP-A2-3
1.7 0.8~1.0 pmx 2.5~
1.7.1 12000r/min 3.5 pm 1 30h
10min 85%
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0~38C
25C pH 5.5~9.5 NaCl
8% 1% ~ 2% NaCl
V-P MR
16S rDNA 1479 bp ATCC
14579 99 %
Bacillus cererus
1 SYP-A2-3 20000 x
Fig. 1 Photograph of SYP-A2-3 by TEM 20000 x
2.3 SYP-A2-3
SYP-A2-
3 SDS-PAGE
34.2 kD
pH 7.0~8.5 42
0°C 25°C
60%
Mn2+ Cu2+
Hg2+ C02+
PMSF
EDTA 1
D M 1
97 4—
66.2—
43.0—
- -=—34.2kD
31.0—
20.1—
]44_— i
2 SYP-A2-3

Fig. 2 SDS-PAGE of the purified extracellular protease produced by SYP-A2-3
M. Marker 1.SYP-A2-3.

1
Table 1 Metal ions and inhibitors effects on the activity of the protease

Ton or inhibitor Relative Ton or inhibitor Relative
/Immol/L. activity /% /mmol/L activity/ %
AP+ 92.6 Mg * 1 99.4
Ba®* 102.5 Ph** 1 9.3
Ca®* 104.3 It 1 100.8
Cu?* 82.4 PMSF 0.1 943
Co** 88.9 PMSF 0.5 92.6
Fe?* 97.9 PMSF 1 88.8
Fe?* 92.3 EDTA 0.1 18.9
HZ* 87.9 EDTA 0.3 114
Mn?* 110.0 EDTA 0.5 5.6
2.4 pH SYP-A2-3
SYP-A2-3 15°C 20C 25%C
15°C 60h
2500U/mlL
20°C  25C
45h  30h
15°C 20°C 2000U/mL 25°C  1500U/mL
3-A 30°C
pH 6.5~8.5 SYP-A2-3
3-B
pH
pH 6.3~6.8
pH pH
pH 8.0~ 8.5 pH
——Relative antivity(481?
—o— Cell concentration(24h
3 3000 —e—15C -==20C-2+25TC —— Cell concentratio: 48h§
£ 1207 20
=) &£
s 2100 15
E Z 80 @
El 2 60 108
% .% 40 5
5 3 20
£ 2
120 2 4 6 8 10 12
pH
3 pH SYP-A2-3

Fig. 3 Effect of the temperature and initial pH on the cell growth and

protease production by SYP-A2-3
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pH
pH 6.5~7.0
2.5 SYP-A2-3
4-A 2%
1%
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Fig. 4 The effect of different nitrogen source A and different carbon
source B on the protease production by SYP-A2-3
a Casein Shanghai b Bean flour ¢ Peanut flour d Polypeptone
Japan e Ammonium sulphate f{ Sucrose g Maltose h Fructose 1

Glucose j Starch.

2.6
10g 3¢g
20g MgSO, 0.2¢ K,HPO, 3g NaH,PO, 3g CaCl, 0.5¢
pH 7.2 15C 60h
3800 U/mL 5L

pH 24h
6h
60h 4800U/mL

201 l4r —m- Protease activity 15000
r —0-¢(Cell)
12} A
I A= pH {4000
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F B >
. 3 {3000 s
& =
10 % B
~ 6 {2000 3
F 2
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SEor 11000 £
2
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5 SYP-A23 5L

Fig. 5 The progress of SYP-A2-3 fermentation in 5 L stirred jar
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Identification of psychrotrophs SYP-A2-3 producing cold-adapted protease from

the No.1 Glacier of China and study on its fermentation conditions

SHI Jin-song' WU Qi-fan' XU Zheng-hong' >

TAO Wen-yi' **

! School of Biotechnology * Key Laboratory of Industrial Biotechnology ~Ministry of Education —Southern Yangtze University ~Wuxi 214036  China

Abstract The psychrotrophs SYP-A2-3 producing the cold-adapted protease has been isolated from the bacterial samples

collected from the No. 1 Glacier of China and identified as Bacillus cereus according to its morphological and

physiochemical characteristics and 16s rDNA gene sequence analysis. It could grow between 0°C and 38°C while its

optimal growth temperature was 25°C and the optimal temperature for its protease production was 15°C  The cold-adapted

protease was identified as neutral metallo-protease the molecular weight was 34.2kD shown by SDS-PAGE  the optimal

pH and temperature for activity was 7.0 ~ 8.5 and 42°C respectively. Various fermentation conditions of its protease

production were also investigated. The results showed that casein was the best nitrogen source while glucose and starch

were suitable carbon source for its protease production. The initial pH of fermentation broth ranged from 6.5 to 7.0 was

optimal . Under optimized conditions the protease activity produced by SYP-A2-3 could reach 3800 U/mlL and 4800 U/

mL conducted in shaking flask and 5 L stirred jar experiment respectively.

Key words Cold-adapted protease Metallo-protease Psychrotrophs
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