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Isolation and Identification of a Strain with Producing Bone Collagenase

LIU Ltli, YANG Xieli
(College of Food and Bioengineering, Henan University of Science and Technology, Luoyang, Henan 471003, China)

Abstract:In this study, a novel strain MBL13 was isolated from screened the soil in the animal
bone factories through screening methods. It was found that the strain could secreted 36. 8041.
93 U/mL collagenase in fermentation broth. Furthermore, the strain was identified as Bacillus
cereus through morphology, physiology biochemistry characteristic, 16S rDNA sequencing and
Fourier Transform Infrared determination. the collagenase secreted from MBIL13 exhibited higher
hydrolysis capacity on bovine bone collagen than that of type I collagenase (United States). It
was believed that the collagenase from MBL13 has the specific restriction sites due to the bands of
peptides generated after digestion was not continuous.
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o

MBIL13,
1
L1
LL1 30,
L 12 ZHWY-2102C
s SW-CJ-2D
s YM75
V2]
; UV-1800
;s DYCZ-24DN
; HD-3000 N
N : ;s JSM-
6390 : H
: LABCONCD, USA ;
Avanti J-E, Beckman coulter, USA .
LL3 1 (Soluble type I col-
lagen from calfbone) I ( 125
U/mg) Sigma ;
, Sigma Fluka
1L 14
i) LB (
)(1 000 mL): 10 g, 10 g, NaCl 5
g,pH7. 2,
2) (1 000 mL); 5 g,NaCl 5
g, 5g,pH 7 2~7.5,
3) (1 000 mL); 20 g.NaCl
01g, 5 g,KH,PO, 0. 5 g,MgSO, +« 7H,0O

0.2g.,pH7 2~7.5,
4) (1 000 mL) . 20 g,

L5g, 10 g,NaH, PO, - 2H,0 0. 5 g,
K,HPO, « 3H,0 2 5 g,CaCl, 0. 05 g,pH 7. 0~
7.2,

5) :
2.0% . .
1.2
L 21 L.0g, 100 mL
, 1 mL
,180 r/min, 37 C
48 h, , 37°C
2~3d, )
L22
D
.37 C 48 h,
, . (
:HgCl, 15 g,  HCI 20 mL,
100 mL) ,
2)
) ) 12 h,
6% , 180 r/min,
37 °C 48 h, 4 000X g,10 min .
[7—8] 3
3) : - N -
— — s 100
8 g 250 mL (
1:6 (g:ml)), 121°C 30 min
6%%
, 37 °C.180 r/min 54 h,
L23
D :
» ,
[9] .
2) 16S rDNA

DNA {

Ml (27F) : AGAGTTTGATC-
CTGGCTCAG., (1492R) . TACGG

(C/T)TACCTTGTTACGACTT, PCR
(25 pL) : 10 X buffer 2. 5 ‘uL, 25 #mol/L
MgCl2 0. 5 pL,2. 5 mmol/L dNTP 0. 5L,
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1L, 1 pL .DNA 0. 5 pL.5 u/pL 0,01 mL . 20 mmol/ L
Taq 0.5 ul, 17.5 pl, 16S rDNA Tris-sHCI(pH 7. 5) 1 mg/mL
PCR :94 °C 3 min, 94 °C 1 0.3 mL,37 C 30 min,
30 5,57 C 1 min, 72 C 2 min, 35 0. 6 mL 10% (TCA) ,
,72 °C min,.4 C R y 10 000 X g
PCR 1% 10 min, 0. 2 mL 0. 5 mL
R , , , 100 °C
., GenBank 15 min, 5min , 2. 5 mL 60%
,  Clustalx , . ,570 nm .
Phylip-3. 6 L 37 ‘C,pH 7. 5 ,
3) : : 300 mL 1 pmol
100 mL s 5 1 U,
3 180 r/min 37 °C s L26
2d 10 000 X g, 4 °C 30
min, , 0.9 g/d.  NaCl 3 ; :
o , 4 3 : 10
000~400 cm™! . 4em™', mL 10% 10 mL
64 . R . 30 min 5000 r/min, 10
1L 24 min,
MBL13 .37 C 48 h B
.4 000X g,10 min 6 mL, (%)= /
20g 121 °C 20 min , X100 %
1~3d, 6 h 1,
, 2
SDS-PAGE
I . 21
— - 2 1L1 , 120
NN N . —- (1 em X 2 s
cm) —> . — — 0. 48mol/L . ,
HCI —- —- —- — 3.0 9 . 48 h 60
— h .
1L25 1 .
1
Tab.1 Diameters of the screened strains colony and hydrolysis circles
/mm /mm / (D)
48 h 60 h 48 h 60 h 48 h 60 h
MBL1 7+0.53¢ 11+0. 21# 1+0. 03¢ 1.540.02f 740.04° 7.33+0.07"
MBL4 12+0.78" 1940, 24¢ 240. 04 340.02¢ 6-+0. 04 6.340. 04¢
MBL7 1240. 45" 1740. 34e 340.01° 5+0.01° 4+0. 02! 3.44+0.01g
MBL13 21+0. 96 3041, 02° 2+0.02° 340. 03¢ 1040, 23° 104-0. 23
MBL14 840, 12 1540, 641 14+0.01¢ 240.01°¢ 8+0.14 7.5+0.21°
MBL15 21+0.73¢ 28+0.93" 340.03 440.02¢ 740. 16 740. 06°
MBL18 9+0. 14¢ 17+40. 33¢ 240.02° 440.03¢ 4.5+0.03¢ 4.2540. 03¢
MBL19 4=+0. 05° 1040, 41" 14o0.01¢ 3+0.01¢ 4=+0, 02! 3.34+0.01¢
MBL31 20+0. 85° 23+0. 76¢ 5+0.01° 60.04° 440.01" 3.83+0. 02
(P<<0. 05),
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1 s 9
(P<<
0. 05), 60 h D.9
(P <C0. 05), 3
MBL1.MBL13  MBL14 )
48 h 60 h
7.0, 3
212
3
2
Tab.2  Screening of microbiology thatdegraded bovine bone
collagen
/ /
(U/mL) % /%

, ,{ 3 ’ w7 /)
i_"
\ ?"‘r"’ o A
- V' APSSE
10100

X 15000

1 MBL13 G
Fig. 1 The optical microscope G Staining and SEM pho-
tograph of MBL13
222 MBL13
. MBLI13
3.
3 MBL13

Tab. 3 Physiological and bio-chemical characteristics of

MBL13 strain

MBL1 28 271 78 2 6440 09" 13 9840 14"

MBL13 36 8041 93" 4 1240 10° 16, 3740. 09°

MBL15 26 12+1 95" 2 4540, 08" 10. 9540. 10°

(P<<
0. 05)
2 3
.3
(P<<0. 05),
,MBL1  MBLI15
(P>0. 05), MBL13
, (36. 80+1. 93) U/mL;
3
, (392 +0100% (1597 +
0. 09 %,
. . MBL13
2.2 MBL13
221 .

2 Ium, 0. 56 ‘um( 1)0

MBL13
25 + +
37 °C + +
46 °C + +
+ +
+ +
+ +
V. P + +
V. P pH 5.92—6.48  6.0—6.4

pH=5. 7 - +
NO, - -
+ +
+ +
+ +
+ +
2 g/dL + +
5 g/dL + +
7 g/dL + +
10 g/dL — —
+ +
+ +
+ +
+ +
D- - +
D _ _

e =7
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MBL13 . Phylip-3 6 , 2,
, ( ) (RE MBL13  Bacillus cereus  Bacil-
N E ,1984) MBL13 lus thuringiensis str. Al Hakam 16S rDNA
. ; 98 % .
223 16S rDNA 16S rDNA (Bacillus cereus)
) 2.2 4
o 16S rDNA (1436 )
bp), GenBank ( .DQ148914), , 4 000~400 ecm™,
Blast GenBank 64 ,
(http://www. ncbi nlm. nih. gov/ blast), OMNICS, 1 ,
RDP I (http://rdp. cme. msu edu) 3,

Bacillus cereus(AH820)

_|_|: Bacillus thuringiensisstr. Al Hakam
MBL13
4‘ L Bacillus weihenstephanesi{AB021199)
Bacillus halmapalus{X16447)

Bacillus subtilis(AJ276351)
Bacillus clausii(X76440)
Bacillus galactosidilyticu§AJ535638)

Bacillus coagulans(D16267)

2
Fig. 2 Phylogenetic tree of strain MBL13
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[15] s
23
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6 mLs ’ Z 0 g
1 o
12 h ,24 h
36 h o 16 h
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SDS-PAGE ( 4,
1. MBL13 36 h 3 2.
36 h 53,
4 SDS-PAGE

Fig.4 SDS-PAGE analysis collagenase digesting collagen

of bovine bone
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