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Construction of novel bio-catalyst based on serine-aminopeptidase
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Peptides are attractive for novel biologically active substances. In this study, w
e attempted construction of a peptide library by chemo-enzymatic synthesis along with generation of bio-ca
talyst for synthesis of various peptides based on peptidases that catalyze peptide bond formation reaction
as a side reaction. We exhaustively selected materials (substrates) for construction of peptide library u
sing peptidases that exhibit peptide bond formation activity. By using the information, we constructed 900
kinds of enzyme reaction mixture library using the reaction of above enzymes. In addition, we found that
the change in structure of active site of above enzymes by genetic engineering techniques exhibited increa
se of effectiveness for peptide bond formation.



@D —
pH
3
family S9, S12, P1 peptidase
& ” 3
1
BUIRTFH—E gl T 55—+t (2)
Active  Ser r P
‘?3‘ ? N ? MK ):I/OH
RO o A0} HN I
o TR e
HZNJ\!/O*R‘ \HZN)\Q/%W FEIUSA HZN)\Q/H"J\!/Q
1
&)
1-pot/1-step 3
@ —
family S9, S12, P1 peptidase
20 mM
family S9 L-Tyr-NH, family S12
D-Phe-OMe family P1 (3 -Ala-pNA
4
ESI-TOF-MS
(2) family S12 peptidase
@ —
200 mM 20 mM
20 900




UPLC-ESI-TOF MS

(3) family P1 peptidase
— Quick Change Mutagenesis
family P1 peptidase

Ser Cys
B -Ala-pNA
(4) family S9 peptidase
— family S9 peptidase 1
5%
MALDI-TOF MS
Ser

Quick Change Mutagenesis

Cys Ala
(&Y) — family
S9, S12, P1 peptidase
family S9
family S12 P1 AP
1
1
Peptidases
PN BB P .
2E Family Family Family
S9 512 P1

a-L- 72/ 0 19 4
a-D-73/ Bk 0 0 0
ZTOMTI/ B 0 1 0
a-L-7S/BIRTIL 14 32 32
a-D-FE/BEITRATIL 15 17 11
a-L-7I/EETIR 3 3 4
ZTOMTI/EEFEA 0 3 3
S RIRTFR 0 21 3
TILFILTZY 0 12 3
FE/7ILa—)L 0 11 2
ZTDTI 48 0 3 2

family S12 peptidase

80 95

(2) family S12 peptidase

100
900

UPLC-ESI-TOF MS

D-

(3) family P1 peptidase

— family P1 peptidase

Ser

Cys

2
a
b
2 family P1 peptidase
Cys
@

B -Ala-pNA

B -Ala-pNA

(b)

Ser



B -Ala-

B -Ala-

wild type
5 min

wild type
2h
S237C
5min

S237C
2h

Intensity (c.p.s.)

B -Ala-

3
Cys

B -Ala-pNA

B -Ala-

m/z
224.09

wild type w225
5min
wild type l
2h
S237C
5min

S237C

Zh\\/——_—-—.«———

m/z
149.08

1

1 3

B -Ala-

family P1 peptidase Ser

B -Ala-

B -Ala-

S237C

(4) fami

5%

L-Leu-pNA

ly S9 peptidase
family S9 peptidase

1 L-Phe-pNA

4

1,8-anilino naphthalene sulfonate

Ala

MALDI-TOF MS

Trp  Met Ala

Met

) 700
E [ o 2
£ t 4000 £
2 1< 500 ER
ER4] 3000 ¢ 8
2 23 400 s 8
za3 £8
233 £9
S m 300 Y i 2000F §
o 2
& 2=
3 200 - I X =
& i F 1000 &
100 - F -
[u]
0 — L ~—1lo
’@& *‘@ N S
Q«SV 5% H,0, treating time
4 family S9 peptidase
L-Phe-pNA
L-Leu-pNA

1,8-anilino naphthalene sulfonate

Predicted region of oxidation of Eryngase

193LVWLAIFHPOPWEGSELR211
kkk *k kk kkkkk K%k

202AVWLAWDHPRMPWEGTELK?220
Family S9 aminopeptidase from
S greptqm?\ces r,riogqokaensis

e

W Streptomyces MorookaensistSEBEZ
] SEEHER (Identity-33%, Similarity:69%)
o) IEMEHL Rk HEEER LRI

5 MALDI-TOF MS

900 -
N B
£ g0 “L-Phe-pNA [ 1]
5 3700 i mL-Leu-pNA
© 2600 -
= 5500 -
§ E400 -
@ =300 -
200 -
o 0
0 : : |
WT  W198A M203A
6
Ala W198A, M203A



Family S9 peptidase family
P1 Ser Cys

family S9
peptidase

3

J. Arima*, S. Tokai, M. Chiba, T.
Ichiyanagi, Y. Yabuta, N. Mori and T.
Aimi: Gene cloning and biochemical
characterization of eryngase, a serine
aminopeptidase of Pleurotus eryngii
belonging to the family S9 peptidases.
Biosci. Biotechnol. Biochem. ( ),
accepted (2014.05.26)

J. Arima*, A. tanaka, M. Morimoto, and
N. Mori: Mutation of active site serine
residue with cysteine displays change in
acyl-acceptor preference of
beta-peptidyl aminopeptidase  from
Pseudomonas aeruginosa PAOl. Appl.
Microbiol. Biotechnol. ( ),
98(2014), 1631-1640.

J. Arima*, Y. Isoda, T. Hatanaka, and
N. Mori: Recombinant production and
characterization of an N-acyl-D-amino
acid amidohydrolase from Streptomyces

Sp. 64E6. World J. Microbiol. Biotechnol.

( ), 29(2013), 899-906.
7
D_
2014
2014.3.27-30

2014

2014.3.27-30

D
2014
2014.1.25
“ Eryngase”
2013
2013.9.18-20
D-
2013
2013.6.12-14
2013
2013.3.24-27
Pseudomonas B -peptidyl
aminopeptidase 2013
2013.3.24-27

— 3 3

pp.63-71. 1SBN978-4-86345-156-8 (3045
(2013)



http://staff.muses.tottori-u.ac.jp/arim
a/

€Y
ARIMA, Jiro

80393411




