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1 GAP
Table 1 The processes and results of purification of GAP

Steps Total enzyme activities/u Protein/mg Specific activities/ u/mg Yield/ % Purification fold
Crude enzyme 600 25000 0.024 100 1.0
Toyopearl HW65C 160.4 329 0.49 26.7 19.6
DEAE-Toypearl 39.4 10 3.94 6.6 158
Superdex 200 HR 19.9 1.4 14.2 3.3 592
2.2 GAP
SDS-PAGE Superdex 200HR 10/30
0.1mol/L. NaCl 20mmol/L. Tris-HCl  pHS.0
GAP 56.5kD 4 GAP 320kD 5
MG 2.3 pH GAP
kD
¢ 40mmol/L. pH 4.0 ~ 11.0
040 —— s pH 8.0
100% pH6.0 10.0
67.0 — [ 40% 6
——— 120
43.0 —- -
s
$
Z
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300 — | — £
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20.] — —
4 GAP  SDS-PAGE
Fig. 4 The results of SDS polyacrylamide gel 6 pH GAP
electrophoresis of purified GAP Fig. 6 The effect of pH on the activity of GAP
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2.4 GAP Mg*  Ca™"
12 GAP Zn’" Cu’' Gl

2 GAP Gly-B-NA Fe’* Co'*
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3 GAP

Gly-3-NA  GAP
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Pyr-B-naphthylamine  Pro-3-naphthyl-
Lys-B-naphthylamine

naphthylamine
amine  Asp-f-naphthylamine

Val-B-naphthylamine

2 GAP
Table 2 Substrate specificity of the GAP

Substrates Activities/u Relative activities/ %
Gly-BNA 14.35 100
Ala-8NA 2.60 18.1
Met-BNA 0.91 6.3
Leu-SNA 0.37 2.6
Ser-BNA 0.50 3.5
Arg-BNA 0.90 6.3
30 r
* Gly -fNA
O Ala -fNB
S

-8 -4 0 4 8 12 16 20 24
[$1" AL/mmol)

8 GAP  gly-BNA  ala-fNA
Fig. 8 The linevear-burk plots of GAP for
gly-BNA and ala-SNA

2.5 GAP
3 diisopropyl flourophosphace
DFP
P-chloromercuri-benzoicacid PCMB iodoace-
ticacid
EDTA
b4

Table 3 The effect of inhibitors and divalent cations on GAP

Inhibitors or ) . o
) ) Concentrations/ mmol/L Relative activities/ %
divalent cations

Blank 0.0 100
DFP 1.0 103.3
Todoacetic acid 1.0 41.7
PCMB 0.1 12.5
o-phenanthrolin 1.0 5.9
EDTA 1.0 113.5
Cd** 1.0 0
N2+ 1.0 18.5
It 1.0 1.3
Fe*+ 1.0 61.9
Cu?* 1.0 0.3
Mn?* 1.0 80.1
Co®* 1.0 58.0
Mg?* 1.0 100.1
Ca’* 1.0 101.1
2.6 GAP
Gly-B-NA Ala-3-NA
8 4 Gly-3-NA Ala-3-NA
Km 0.24mmol/L 0.66mmol/L
Gly-B-NA Ala-B3-
NA Gly-B-NA
2mmol/L
20mmol/L 2mmol/LL.  50% Ala-

B-NA

4 GAP gy-BNA  ala-pNA

Table 4 The catalytic parameters of GAP for the
gly-BNA and ala-fNA

Substrates Km/ mmol/L Kcat/ 1/s  Kcat/Km / 1/ s mmol
Gly-NA 0.24 100.8 420
Ala-NA 0.66 13.0 19.7
2.7 GAP
2% 0.5%
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GAP GAP
GAP Gly-X
13%
GAP GAP
5 GAP
GAP
5 GAP
Table 5 The effect of glycine aminopeptidase on
improvement releasing amino acids from protein
Concentration/ mg/L
Amino acids Improved rate/ %
No GAP  0.5u/mL of GAP

Gly 31.0 39.8 28.3 SDS-PAGE

Pro 8.4 24.4 190 56.5kD

Glu 31.0 35.7 15.2 320kD 6

Ala 61.6 80.6 30.8 DFP

Arg 80.6 95.9 19.0 GAP

EDTA
3 %
20
GAP
Mgz + Ca*
H,S
128-12
PCMB
Gly-B-NA
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Km Kcat  Kcat/ Km Ala-B3- REFERENCES

NA Gly--NA Km Kcat 1 YenC GreenL Miller CG. Peptides accumulation during growth of
Kcat/ Km Ala-3-NA  21.3 peptidase deficient mutants. J Mol Biol 1980 143 35— 48

GAP  Gly-p-NA

2 Yen C Green L Miller CG. Degradation of intracellular protein in
Salmonella enterica peptidase mutants. J Mol Biol 1980 143 21
-33

3 Mathew Z Knox TM Miller CG. Salmonella serovar Typhimurium
peptidase B is a leucyl aminopeptidas with specificity for acidic amino
acid. J Bacteriol 2000 182 12 3383 - 3393

4 Mierau E  Kunji R Lechouts KJ et al. Multiple peptidase mutants
of Lactococcus lactis are severely impaired their ability to grow in
milk. J Bacteriol 1996 178 10 2794 - 2803

5 Nilson D Kilstrup M. Cloning and expression of the Lactococcus lac-
tis purDEK genes required for growth in milk. Appl Environ Micro-
biol 1998 64 1 4321 -4327

6 Lechouts K Bolhus A Boot J et al. Cloning expression and chro-

© i E bl stabitzation o e Bropistifiacterium shermania prolineaimin



nopeptidase gene pip for food-grade application in Lactococcus lac- IMN-C12. Appl Environ Microbiol 1993 59 3076 — 3082

tis. Appl Environ Microbiol 64 1 4736 — 4746 10 Monnet V. Nardi M Chopin A et al . Biochemical and genetic char-
7 Corroler D Mangin L. Desmasures N et al. A ecological study of acterization of PepF an oligopeptidase from Lactococcus lactis . ] Bi-

Lactococcus isolated from raw milk in the Camembert cheese regis- ol Chem 1994 269 32070 - 32076

tered designation of origin areas. Appl Environ Microbiol 1998 64 11 Hellendoom MA  Franke-Fayard BM  Mierau I et al. Cloning and

1 4729-4735 analysis of the pepV dipeptidase gene of Lactococcus lactis MG1363.

8 Dickely F Nilson D Hansen EB. Isolation of Lactococcus lactis J Bacteriol 1997 179 3410 - 3415

nonsense expressor and construction of a food-grade cloning vector. 12 Fernandez-Espla MD Rul F. PepS from Streptococcus thermophilus

Mol Microbiol 1995 15 839 — 847 A new member of the aminopeptidase T family of thermophilic bacte-
9 Sahlstrom S Chrzanowska J Sorhaug T. Purification and character- ria. Eur J Biochem 1999 263 502 -510

ization of a cell wall peptidase from Lactococcus lactis subsp. cremoris

Study on the Properties of a Novel Glycine Amino Peptidase from Actinomucor elegans

MA Xiao-Hang®™ SUN Gui-Qin ZHAO Yu-Hua JIA Xiao-Ming
College of Life Sciences  Zhejiang University —Hangzhou 310029 China

Abstract The glycine amino peptidase of Actinomucor elegans was studied in this work. For the enzyme production Actinomucor
elegans was cultured with an enzyme producing medium. Then the cells were collected and subjected to enzyme purification. The
glycine aminopeptidase was purified 592 times by a DEAE-Toyopearl column a Toyopearl HW 65-C column and a Superdex 200
column subsequently and the purified enzyme had a specific activity of 14.2 u/mg. The enzyme was estimated to have molecular
mass of 320kD by gel filtration and a subunit size of 56.5kD by SDS-PAGE. It hydrolyzes glycine residue containing substrates
such as glycine-Bnaphthylamine more efficiently than those containing other amino acid residue. Addition to Gly-BNA the en-
zyme could also hydrolyze Ala-3NA  Met-BNA  Leu-BNA  Arg-BNA and Ser-8NA but it had no activity on the substrates such as
Trp-BNA  Pyr-fNA  Pro-BNA  Asp-SNA  Lys-BNA  Val-BNA. It was also observed when the glycine-Bnaphthylamine concentra-
tion was higher than 2mmol/L the enzyme showed a substrate inhibition and at the 20 mmol/L the enzyme only showed about
55% activity as it showed at the 2mmol/L.. Whereas no such phenomenon was observed on the other substrate such as alanine-
naphthylamine. The optimal temperature and pH for the reaction of this enzyme is 30°C and pH 8.0 respectively. The Km and
Kcat of the enzyme for glycine-Bnaphthylamine is 0.24 mmol/L and 100.8 s~' respectively. Zn®* Cu** and C®* suppress
almost all activities of the enzyme at the concentration of 1.0 mmol/L. Based on the study of chelating reagents GAP belongs to
the metalloenzyme. When a gelatin solution was hydrolyzed with 0.5% of alkaline proteinase together with glycine aminopeptid-
ase at 50°C for 18 hours the glycine aminopeptidase could improve the hydrolysis degree of the protease. The total free amino
acid was improved about 13% and although the enzyme mainly had the activity to hydrolyze the glycine residue individual amino
acids analysis with an amino acid analyzer showed that the contents of glycine proline alanine arginine and glutamate were

considerably increased. The results of this study showed that the glycine aminopeptidase would be useful in the food industry.

Key words peptidase glycine
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