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Purification and N-terminal Amino Acid Sequencing of the
ESM Protease Isolated from an Eggshell Mem-
brane-degrading Bacteria

LIBo" DANG Yong MAYu CHEN Ying-Yi

(Shaanxi Microbiology Institute, Xi’an 710043)

Abstract: A strain producing eggshell membrane protease (ESM protease) was isolated from the soil and
identified as Pseudomonas aeruginosa. The enzyme isolated from the fermentation liquid of this strain and
purified by ammonium sulfate precipitation, quadratic anion-exchange chromatography exhibited eggshell
membrane degrading activity of 304.5 U/mg. By SDS-PAGE, the protein molecular mass is 32 kD. The
N-terminal amino acid sequence of this protease is: Ala, Glu, Ala, Gly, Gly, Val, Ala, Gly, Lys, Glu, Asp, Ala,
Ala, Glu, Leu.
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(Pseudomonas aeruginosa),
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Fig. 1 Result of the ESM protease digests the eggshell 23.1 CM52 FHEZAEFIMERI: CM52
membrane - o =
a: (0 h); b: 48h 2 , ,
a: Control (0 h); b: Result of the ESM digested by the protease 48 h 1 ESM s 2
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Table 1 Enzyme activity and protein content of each fraction during Ammonium sulfate precipitation

E.A
. Total volume  Enzyme activity Protein content Specific activity Total activity Recovery
{meiion o) (mL) (U/mL) (mg/mL) (Ufmg) ) (%)
100 31 2.3 13.5 3100 100
Supernatant of culture
40% 5 1 0.8 13 5 0
Ammonium sulfate (0%—40%)
0% X 7.8 221 0.9 245.6 1723.8 55.7
Ammonium sulfate(40%—-70%)
Mo ) 121 6 0.7 8.6 726 23.4
Ammonium sulfate(70%)
-O0—E. A. (U/mL) - Protein concentent (mg/mL) -0—E. A. (U/mL) - Protein concentent (mg/mL)
120 7 0.35 30 17 0.12
L 1 0.3
= 100 030 S 25t 10.10
£ sl 102 5 £ 3
= = = 20 4 0.
= 1020 E = 008 £
E 60f E z E
5 Joi1s = g 15F 1 0.06 =
< (=] [~ o—
o 40 r ‘S I 2
= 1010 3 g 10 4004 £
S L & & &
5 20 4005 5
= Bost 40.02
0 0.00
0 1 L L 0.00
=20 -0.05
0 5 0 15 20 25 > 10 15 20 25
. Fraction No. (3 mL/tube)
Fraction No. (3 mL/tube)
N #3 ESMZ DES2 B AL
M2 ESM EAF CMS2 RHER A ERHG DES2 A7
. Fig. 3 ESM protease chromatography curve of CM52
Fig. 2 ESM protease chromatography curve of CM52
7,8,9 DE52 ' 023 ’
> SDS-PAGE
; ‘ N ‘ 24 SEANERDHT
2.3.2 DES2 AHKZMABEFREMEZEMH: DES2 ESM 2 CM52
, 13-19
3 ) 3 324.7 U/mg, 24.1 DES2
2 1 2 2
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0.072 mg/mL, 1 (0.225 mg/mL) 1 ,
, 32 kD PPSQ-10
( 227.4 U/mg) ESM N- 15 Ala
2.5 SDS-PAGE MikE N-KisSEEBFFIME  Glu Ala Gly Gly Val Ala Gly Lys Gl
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*2 ESMEAMAIBALER

Table 2 Separation and purification of ESM protease

E.A.
Treatment Enzyme activity (U/mL)  Protein content (mg/mL)  Specific activity (U/mg)  Total activity (U)  Recovery (%)
31 2.3 13.5 3100 100
Supernatant of culture
L 221 0.9 245.6 1723.8 55.7
Precipitation
CM52 78 0.255 324.7 702 22.6
CMS52 chromatography
DES2 21.8 0.072 304.5 228.9 7.4
DES52 chromatography
kD
97
66 .
2 % XM
» [ : , .
, 2002, 29(1): 21-22.
32kD
30 (2] .
( ), 2006, 23(6): 551-552.
201 [3] Vladimir Vlad, Ames IA (US). Avian eggshell membrane
’ polypeptide  extraction via fermentation process.
14.4 US0017447Al. 2007, pp.3-6.

4 ESM EHBSHT SDS-PAGE ik
Fig. 4 SDS-PAGE of ESM protease
M: Marker(LMW kit); 1: ESM protease
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