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1. 16S rRNA EESBEE N FHEAEILFE T HEDREEEWL T
Figure 1. Microbial community structure shift during acclimation as determined by Illumina sequencing of 16S
rRNA genes. A: Relative abundance of 16S rRNA gene sequences classified to phylum levels; B: Relative
abundance of 16S rRNA gene sequences classified to genus levels.
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(Proteobacteria) (79.93%) (D
(Firmicutes) (19.99%)
( 1-B) - D-
(Lysinibacillus)
(Brevibacillus) (Acinetobacter)
(Bacillus) (Paenibacillus) H-16
(Enterobacter) 2 Escherichia
H-16  16S rRNA NCBI
(Brevibacillus) (54.05%) 16S TRNA 1503 bp 168
rRNA Escherichia marmotae strain
(Acinetobacter) (79.83%) HT07301 16S rRNA (Accession number: NR
136472.1) 99% H-16
2.2 H-16 Escherichia marmotae strain HT073016
H-16 VP «C 2 16S
rRNA H-16 Escherichia
marmotae
F 1. E#k H-16 TEREERE LHFE
Table 1. Main physiological-biochemical properties of strain H-16
Objects Results Objects Results
Gram stain - Utilization of a-lactose +
Voges-Proskauer test + Utilization of sucrose +
Methyl red test + Utilization of D-xylose +
Starch hydrolysis test - Utilization of maltose +
Citrate salt test - Utilization of trehalose +
Indole test - Utilization of rhamnose +
Production of ammonia test + Utilization of sorbitol +
H,S test - Utilization of mannitol +
Urea hydrolysis test + Utilization of methanol -
H,0, exposure test + Utilization of ethanol -

Gelatin liquefaction test -

Utilization of oxalic acid

Malonate test + Utilization of sodium acetate -
Utilization of glucose + Utilization of potassium sodium tartrate -
+ positive reaction — negative reaction.
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49 r Escherichia albertii strain Albert 19982 (NR 025569.1)
99 Shigella flexneri strain ATCC 29903 (NR 026331.1)

Escherichia coli strain U 5/41 (NR 024570.1)
Escherichia fergusonii strain ATCC 35469 (NR 074902.1)
H'j Escherichia marmotae strain HT073016 (NR 136472.1)

99

H-16
7 Salmonella bongori strain NCTC 12419 (NR 074888.1)
60 Citrobacter amalonaticus strain CECT 863 (NR 104823.1)

—99,7 Enterobacter cloacae strain DSM 30054 (NR 117679.1)
Klebsiella pneumoniae strain DSM 30104 (NR 117683.1)

Erwinia iniecta strain B120 (NR 137333.1)

0.005

2. EF 16S rRNA F5I|H RSt b it
Figure 2. The phylogenetic tree based on 16S rRNA sequences. Numbers at the nodes represented the bootstrap
values based on neighbor-joining analyses of 1000 resampled datasets. The scale bar represented 0.5% sequence

divergence.
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3. Bk H-16 EREIEAFHTHENZ
Figure 3. Biomass of strain H-16 in different conditions. A: the effect of nitrogen source on growth characteristics
of strain H-16; B: the effect of carbon source on growth characteristics of strain H-16; C: the effect of temperature
on growth characteristics of strain H-16; D: the effect of pH on growth characteristics of strain H-16; E: the growth
curve of strain H-16 in optimum condition. The results were the mean values of three replicates, error bars
represented standard error.
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?'g_ —u— Enzyme activity | 4512 (lane 2)
el {40~ PAGE (lane 6-9)
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Figure 4. The enzyme activity of fermentation o0 2e e
supernatant during strain H-16 cultured for 48 h. The 76.32% H-16
results were the mean values of three replicates, error pH 68
bars represented standard error.
6-B H-16
2.5 (=40 °C) 50 °C
5 H-16 LB 60 °C 85.67% 45.32%
24 h SDS-PAGE 70 °C
(lane 1-5) 18.56%
(lane 3) 70 kDa LB H-16
M 1234567809 (=50°C)
6-C (=6%)
70 kDa > (=8%)
NaCl
6-D 10 mmol/L
SDS-PAGE
. Ni(Il) Cu(l) Mn(Il) Ag() Co(ll) Fe(Ill)
B 5 mxENERLE 7o) LT H.16
Figure 5. Detection of protease by electrophoresis. M: n(ID) ih )
prestained protein ladder; lane 1: whole bacterial protein (P<0.05) (
of strain H-16 in casein medium; lane 2: fermentation 80%) Cu(ll) Ag()
supernatant of strain H-16 in LB medium; lane 3: 45.06%  31.78%
fermentation supernatant of strain H-16 in casein medium; enre oo
lane 4: casein medium; lane 5: ultrasonic fermentation of Ca(Il)

strain H-16; lane 6: ultrasonic fermentation of strain H-16;
lane 7: casein medium; lane 8: fermentation supernatant
of strain H-16 in casein medium; lane 9: prestained
protein ladder.
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6. TRFHTELOBRHENEEE
Figure 6. Relative enzyme activity of protease in different conditions. A: the effect of pH on enzyme activity of
protease; B: the effect of temperature on enzyme activity of protease; C: the effect of salinity on enzyme activity of
protease; D: the effect of metal ion on enzyme activity of protease. The results were the mean values of three
replicates, error bars represented standard error.
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Isolation and identification of an alkaline protease producing
strain and study on enzymatic properties

Wenjie Wan, Zhijun Xue, Zewen Zhang, Xiaohua Li, Guojun Cheng, Donglan He’

College of Life Sciences, South-Central University for Nationalities, Wuhan 430074, Hubei Province, China

Abstract: [Objective] We isolated and identified a protease producing bacterium from Rhizoma Imperatae.
[Methods] The species and abundances of bacteria from Rhizoma Imperatae were determined by high-throughput
sequencing. The protease producing strain was screened by using selective medium containing casein. Besides, the
effects of environmental factors on bacterial growth and protease activity were determined by single factor
experiment. [Results] A protease producing strain H-16 was isolated from selective medium and identified as
Escherichia marmotae by physiological-biochemical experiments and 16S rDNA sequence analysis. Strain H-16
could produce a protease with molecular weight of about 70 kDa. Tryptone, sucrose, 30 °C or 35 °C, and pH 7 were
the optimum nitrogen source, carbon source, temperature, and pH, respectively, for the growth of strain H-16. The
protease produced by strain H-16 exhibited optimum activity for casein between pH 6 and 8, and it did not lose
much enzyme activity under the conditions of below 50 °C and less than 6% salinity. In addition, Cu(II), Ag(I), and
other metal ions could inhibit the activity of the protease. [Conclusion] Strain H-16 could be a good candidate for

protease production.

Keywords: protease, strain screening, molecular identification, enzymatic properties
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