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Preliminary Study on Screening of High Protease Production Strain from
Marine and Its Enzymology Characteristics
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GA O Zhizhong*, WU Zufang', ZHANG Xin'
(1. Key Laboratory of Applied Marine Biotechnology, School of Marine Sciences, Ningbo University , Ningbo
315211, China ;2. Xingye Group Co.,Ltd, Zhoushan 316100, China)

Abstract. The purpose of this study is to screen high protease production strain from the squid, with
generation protease hydrolysis circle and protease activity determination method. The typical strains
are identified by 16S rRNA sequencing,and subject to phylogenetic analysis. Meanwhile,the
properties of crude protease enzyme are researched. The results show that after screening 10 strains
had a high yield protease activity,identified belong to Bacillus sp.,Providencia sp.,Pseudomonas
sp., Among them SWS5 strains produced highest enzyme activity up to 257.67+2.44 U/mL, identified
as Bacillus methylotrophicus. Investigation on the crude enzymology characteristics further indicate
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that the enzyme exhibites the highest activity at pH 8.0 and the optimum temperature is 40 ‘C. The
protease activity is greatly inhibited by Mn** ,Ba*" and Ca*', but is not inhibited by Fe*" and Zn*" at the

final ion concentration 1 mmol/L.

Keywords: protease,strains,identification, 16S rRNA , enzymology characteristics
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Fig. 1 Transparent circles on skim-milk culture
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Table 1 Results of the screening protease producing strain

4B H % 71/ (U/mL)

SE 7.10+1.35 185.99+2.33
SE2 6.93+0.70 181.15+3.31
SHS 5.76+0.75 164.76+3.05

SV 6.66+0.93 169.03+2.59
SW1 6.36+0.85 166.15+3.57
SW2 5.89+1.43 159.77+0.86
SW3 5.77+1.02 159.66+2.77
SW4 5.30+0.51 152.98+2.69
SW5 10.81+1.01 257.67+2.44
SW6 6.91+0.97 182.27+3.92

2000
1200

B 2 E# DNA B PCR ¥ =¥ 8B ik Eig
Fig. 2 Electrophoregram of PCR amplification products
of strains’ DNA
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Table 2 Identification results of the representative strains

GRS

| e | 1o wvwrn o] ens
g |3

SE1L Bacillus subtilis 100 JQ900635.1
SE2 G+ Bacillus - 98 JX475120.1
amyloliquefaciens
SE3 G+ Bacillus subtilis 99 JX467175.1
SV G+ Bacillus - 100 KC417346.1
amyloliquefaciens
Bacillus
SW1 G+ . . 100 KP900932.1
amyloliquefaciens
SW2 G- Providencia rettgert 100 KC456564.1
SW3 G- Providencia vermicola 99 KC456525.1
SW4 G+ Bacillus subtilis 100  GQ452910.1
SW5 G+ Bacillus 100 KC790303.1
methylotrophicus
SW6 G- Pseudomonas fluorescens 99 KT767924.1

23 HHWEKRSWSEERHEZSABTRET
PRBR SW5 #i22 [RYL g FHE, 2RA e @ BH %,
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i, A Ak 2k pH T WDHLEE TG S B Wl A
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Table 3 Physiological and biochemical characteristics of

SW5
ERE (b R A

i fil il S 5z + J2 W e
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ik K fi + B e R +
HH e oK figt + RN R +
TER KSR + T R £ 348 52 +
10%NaCl + PRZ -

T+ RN A AR AR BT A AW B -7 R R BT %
I B W] A% 5

16 KF863784.1 Bacillus subtilis
KC790324.1 Bacillus methylotrophicus

KF482860.1 Bacillus sp.
KMO096464.1 Bacillus Mmethylotrophicus

JF460736.1 Bacillus amyloliquefaciens subsp.
KC962163.1 Bacillus amyloliquefaciens
KT19451.1 Bacillus methylotrophicus
KF863785.1 Bacillus subtilis

SW5

KC790303.1 Bacillus methylotrophicus

100

B 3 HE# SW5H 16S rRNA EEFINRZELZ B W
Fig. 3 Phylogenetic tree based on 16S rRNA sequence of
strain SW5
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SW5 T M JIT 7= #HL 2 11 I A6 AN [R) 3 B 25 10 1Y i T
PR, 25N R 6 fTR , i B AT 2 5 I LR
1 i T35 i AR ) T R T T K, 24 IR T v A
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Fig. 4 Effect of pH on crude protease activity
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Fig. 6 Effect of temperature on crude protease activity
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Fig. 7 Thermal stability
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Fig. 8 Effect of metal ions on crude protease activity
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