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Screening and Identification of a New Elastase-producing
Strain
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Abstract: The study provide a theoretical basis for the industrial production of a elastase-high-yield strain
which was isolated from the straw, and the selected strain was identified. The screening strategy included
casein (skim milk) plate selecting and elastin (beef tendon) re-screening. And then, the morphological,
physiological and biochemical characteristics as well as 16S rRNA sequence homology of the selected strain
were studied. Finally, the strain LSF-97 which had a excellent decomposing ability to beef tendon was ob-
tained. The results showed that the strain LSF-97 is relative to the Bacillus pumilus with 100 % similar in
sequence under the phylogenetic tree, the morphological and physiological and biochemical characteristics
are also consistent with pattern of bacteria. So it was identified as Bacillus pumilus.
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, 16S rRNA ,

1 #e5)E
1.1 &7
1.1.1  BEFk:

1.1.2 EZRFIFLEE:
( Sigma )

(
) ( )
(Olympus) (Bachem)
(Tomy SX-500) PCR (Bio-Rad)
(Hermle Z160)
12 EHRE
121 SEEBEFE(%, WIV): 1.0,
0.5, NaCl 1.0, 2.0, pH 7.0
122 #iHEFRE(%, WIV): 2.5,
0.1, 0.1, MgSO47H,0 0.01, KH,PO,4 0.05,
K,HPO,40.1, 2.0, pH 7.0
123 EFEFE(%, WIV): 2.5, 0.2,
1.0, MgS0,-7H,0 0.01, KH,PO, 0.05, K,HPO,
0.1, pH
1.2.4 #MFEFRE(%, W/V): 1.0
0.5, 0.5, KH,P0O, 0.2, MgS0,40.01, pH
1.25 EBEEIEFEE (%, W/IV): 2.5,
0.2, 1.0, MgSO,-7H,0 0.01, KH,P0,0.05,
K,HPO, 0.1, pH 8.0
13 BFFZ*
131 RlmEmEF: ,
38°C 18 h~24 h 4°C
132 FRADGHELEF: ,
38°C 32h
133 FFiEF: 80 mL
, 170 r/min 38°C 18 h~24 h
134 AERETFIES: 80 mL
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250 mL . 5%
, 38°C
1.4 FWAHE

1.41 #F: ,

170 r/min 48 h

250 mL
1/2, , )
37°C 48 h,

10 min,

B

, 38°C 24 h

, 38°C
(HC )
142 EiF: ,

32 h,

,38°C 18h~24h 5%
80 mL : 48 h
143 H%: ,

, 38°C
18 h~24 h 5% 80 mL
\ 48 h

1.4.4 BEEEIREMIRAE:

E

145 BSFEEHKBEE: 1)

[8]

2) 16S rRNA ) DNA
LB ,24h
100 pL ,

3 min, 10 100

(2) 16S rRNA : PCR
(25 uL) :2.0 uL Primer (10 umol/L) (5'-AGAGTT
TGATCMTGGCTCAG-3') 2.0 uL Primer (10 umol/L)
(5'-GGCGGTGTGTACAAG-3") 2.5 uL 10xbuffer
2.0 uL MgCl,(25 mmol/L) 0.5 pL dNTPs(2.5 mmol/L)
0.5 uL Tag DNA (5 U/ul) 13.5 uL ddH,O 2 uL

8 min 12000 r/min

DNA : 94°C 4 min; 94°C 1 min,
57°C 1 min, 72°C 3 min, 30 ; 72°C 10 min
PCR 0.7% ,

1.0% , ,

DNA (

)
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(3) 16S rRNA : PCR

Blast NCBI+EMBL+DDBJ+PDB

146 =AMEANESE: Sacher o)
10 mg - 1 mL ,
2mLpH 7.4 0.2 mol/L , 1mL B 1 Bk LSF-97 4RIk ER1ERA
38°C 20 min, pH Fig. 1 The effect on hydrolyzing beef tendon by LSF-97
strain
6.0 0.2 mol/L 2 mL ,
495 nm R , yo
*k2 #. EMGBERNEE
Table 2 Check of the elementary screening and
1 mg _ 1 re-screening
V)
Beef tendon Enzyme
Strain decomposition activity
2 HBRH5aH HC index (U/mL)
21 **f)"ﬂ?ﬁ LSF-113 2.82 S 43.22
, LSF-103 3.15 tototo 52.16
, LSF-97 3.42 A 83.41
LSF-90 4.82 X 13.81
114 ( 1) HC 1.5 LSF-63 3.43 R 81.24
LSF-63 LSF-97 LSF-56 241 *xs 37.45
’ LSF-42 2.98 s 43.70
' ’ ( D LSF-28 3.20 wax 54.02
’ 0 ( p 3 LSF-25 3.06 Hak 52.64
97) ( 2) LSEF-14 2.35 R 40.17
97 Dk s ;R ,
N , ,
5 3 g e , ,
88.3 U/mL
22 EHMEE Note: *: The beef tendon was partially hydrolyzed and the
2.2.1 BEBRETSESE: LSF-97 LB fermentation broth was clarified; **: The beef tendon was

mostly hydrolyzed and the fermentation broth was turbid;
***: All of the beef tendon was hydrolyzed and the fermen-
tation broth was turbid and ivory, moreover some white

£ FRHEEOEMYGEER slimy precipitate appeared in the bottom; ****: All of the
Table 1 Elementary screening of elastase-producing beef tendon was hydrolyzed and the fermentation broth was
strains transparent and brown, moreover no impurity was found in
HC Number of strain the bottom.
=4.0 1
3.04.0 13 % 3 Bk LSF-97 AEfa it Ie
Table 3 Fermentation stability test of LSF-97 strain
2.0~3.0 20
1.5~2.0 39 Serial 1 2 B 4 5
1oL 27  , Enzyme 88.3 840 876 858 872
=1.0 14 activity (U/mL)
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2 E#k LSF-97 AR E
Fig.2  The SEM photograph of LSF-97 strain

SEM ( 2
(0.5~0.6) pum x (1.5~2.0) pm, R

2.2.2 HIBH{LAHLE:

5 4
223 16S rRNA BEfEEE: LSF-97
DNA s 16S rRNA PCR
, 1400 bp ( 3),
16S rRNA ,
, LSF-97 16S rRNA
(GenBank FJ561053), NCBI
Bacillus sp., 98%~100% Clustal X
Paup (Maximum parsimony, MP)
16S rRNA , 4
16S rRNA
97% ,
95%
s LSF-97
(Bacillus pumilus)
3 iWig
( )
LSF-90, ( )

, LSF-97
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F 4 B LSF-97 MEBE AFMELILE R
Table 4

Results of the physiological and biochemical
characteristics of LSF-97 strain

Test items LSF-97

Starch hydrolysis test

Casein decomposition test
Nitrate reduction

Gelation liquefaction test

10% NaCl Growth on culture
medium with 10% NaCl
Catalase test

V-P V-P test
M.R test
Gram staining
Citrate utilization test
Malonate utilization test

Indole test

D- D-glucose
L- L-arabinose
D- D-mannitol

Note: +: Positive, growth or acidogenic; —: Negative, not growth or
not acidogenic.

3 LSF-97 B9 16S rRNA EJ PCR F=4) 8k E
Fig. 3 LSF-97 PCR electrophoresis production by 16S rRNA
Note: M: Marker; 97: LSF-97.

LSF-97,

, 16S rRNA ,
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96 Bacillus subtilis (F1422570)

70 Bacillus subtilis (F1422563)
98 Bacillus licheniformis (EU98247)
LSF-97
7 100 | Bacittus pumilus (F1032017)
| Bacillus pumilus (EU912555)
97 85 — Bacillus muralis (F1422579)

L—— Bacillus aquimaris (FJ422566)

100 Bacillus endophyticus (F1422580)
Bacillus endophyticus (F1422578)

59 Bacillus gibsonii (AB111933)

Bacillus horti (AB111936)

Escherichia sp. (EF072027)

4 EF 16S rRNA FIIRRF L B R
Fig. 4 Phylogenetic tree based on 16S rRNA sequence
GenBank , (BCL) [,

Note: The numbers behind the species denote the sequences’ accession number in GenBank. The numbers at branch nodes represents the
values of bootstrap confidence level (BCL)!.
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