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N- -2- -5- N- -2- -5- N- -
B- N- - N- - N- - - N-
1
1.1
1.1.1 HP5989A GEMINI-
300 Bio Rad FTS-185
1.1.2 CcpC 7 - ACA GL-7ACA
-2- -5- NIPAB Aldrich
1.2
1.2.1 JM109/pBCACY  JM109/pKKCAIS Pseudomonas sp130 GL-7ACA
GL-7ACA Acylase CA JM109/pKKCAIS )
JM109/pDB3 E . coli D816 G Penicillium G Acylase PGA
©
1.2.2 LB CPC GL-7ACA 7 - ACA
1.3
1.3.1 N- -2- -5- N-Glutaryl-Nitro-5-Amino Benzoic Acid GL-
NABA N- -2- -5- N-adipoyl-nitro-5-amino benzoic acid ~ AD-
NABA
1 2- -5- 2-Nitro-5-amino benzoic acid NABA
0C ~8C
2- -5- 2- -5-
95°C ~98°C 2-
-5- 2- -5-
2- -5- '"HNMR 600M CDCI3 82.6 s 3H 86.45 d 1H
6.5 m 1H &8.05 d 1H
2 N- -2- -5- GL-NABA 2- -5- 22.5g
225ml. 0. 5mol/L 1000mlL 15¢ 75ml.
30min pH
5.0~9.0 pH 3.5 N-
-2- -5- pH6.0
3 . o0,
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1 B- 81
3 N- -2- -5- 2- -5- 1 4-
lh 2~3
N- -2- -5- pH 6.0
1.3.2 N- - N-Glutaryl- -Naphthylamine GL-Nap N- - N-
Glutaryl-Aniline  GL-Aniline N- - - N-Glutaryl- p-Nitro-Aninine  GL-
NA N- - - N-Adipoyl- p-Nitro-Aninine  AD-NA
1.3.1
1. 4 GL-7ACA G
0.1 mol/LL pH 7.5 GL-7TACA
G 37°C NABA NA
- pDAB
1.5
| 0.1mol/L pH 7.5
96 96 37°C
NABA NA
pDAB 1l LB
2mg/mL 33°C 2~3d
GL-NABA AD-NABA GIL-NA AD-NA
GL-Nap GL-Nap
G
NIPAB NIPAB
NIPAB
1. 6 G
0.1mol/L pH7.5
37°C 365nm
GL-Nap  Glutaryl-Aniline - pDAB
1 pmol/L
G - pDAB
Ipmol/L. 6-APA -
pDAB HPLC O
1pmol/L 7-ACA
1.7
LB 80%
@ .2000 9
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Phenyl-Sepharose ~ (Q-Sepharose
GL-7ACA CPC NIPAB
8
2
2.1
7-ACA
7-ACA 7-ACA
C
? 2- -5- -
R,C—HNR, —2¥13%¢ _ g cOOH 4 HNR,
S
GL-7-ACA R=HOOC(CH,),- RF= OI&)\WCM 0. 1mg/L
COOH -
o Chs
Penicilin G~ Ry~ O—CHZ- R= Q;ﬁigg%H 365nm
GL-NABA R;=HOOC(CH,),- R= NO,
COOH 280nm - 2- -
GL-Aniine  Ry= HOOC(CH)y- R= —(*) 5. 2 5
GLNap  RE=HOOCEH), R= LI
GL-NA R=HOOC(CH,)- R= —{ )-No,
AD-NA RE=HOOCCH), Rz —{ H-NO,
AD-NABA  R=HOOC(CH) R= —{ >»No2
COOH
npae R= € )-cHyr Re NO,
COOH
1 B-
Fig.1 Sketch of enzymatic reaction and the B
structures of substrates analogs
B- B-
1
2.2 GL-7ACA G
Pseudomonas sp130  GL-7TACA E . coli D816 G

G

1
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GL-

GL-7ACA

2.3 1 Pseudomonas sp.130 GL-7TACA E. coli
D816 G
Table 1  Hydrolytic activities of Pseudomonas sp130 GL-7ACA acylase and
E. coli D816 penicillin G acylase on substrates and the substrate
analogs synthesized
GL - 7ACA acylase Penicillin G acylase
GL-NABA ++ + -
ZHO014  7HO142 DA . ]
ZHO143  ZHO502  ZHO648 CL Nap N .
ZH0650 GL-Aniline o+ o+ +
2 GL-NA + + + -
AD-NA + -
2
Table 2 Hydrolytic activities of acylase-positive-strains on substrates
ZH0014 7ZH0142 7ZH0143 ZH0502 ZH0648 ZH0650
GL-NABA + + + + + + + 4+ +
AD-NABA + + + + + + + 4+ + + 4+ +
GL-Nap - < - - - + +
GL-Aniline ++ + + + + + + + + + + + +
GL-NA + + + + + + + 4+ +
AD-NA + + + + + + + + 4+ +
NIPAB - - - - - + +
PG - - - - - +
GL-TACA — - - - - +
CPC — - - - - -
ZH0650 GL-NABA AD-NABA GL-NA AD-NA  NIPAB
ZH0650 GL-Nap
GL-Nap
NIPAB GL-7ACA
G NIPAB
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2.4 ZH0650
28°C 48h  ZHO0650 Phenyl-Sepharose ~ Q-Sepha-
rose Phenyl-Sepharose
B_
GL-7ACA CPC AD-NABA  NIPAB Phenyl-Sepharose ~ Q-Sepharose
4
Phenyl-Sepharos GL-7ACA CPC G
0.3 mol/L AD-NABA 0.05 mol/L
Q-Sepharose G 0.08 mol/L. NaCl
AD-NABA 0. 15mol/L. NaCl GL-7ACA
CPC 0.25mol/L NaCl AD-NABA 11u/
L G 90U/L. GL-7ACA SU/L ZH0650
3 G AD-NABA
Phenyl-Sepharose Q-Sepharose  Superdex75
ZH0650 G AD-NABA SDS
G 62kD 25kD  AD-NABA
ZH0650
S5U/L
— p-subunit PDAB
Q-Sepharose GL-7ACA
HPLC
— o-subunit C C
- 7ACA
M : R ZH0650 GL-7ACA
2 AD-NABA G ¢
SDS ZH0650 GL-7ACA  CPC
Fig.2 SDS-PAGE profiles of purified AD-NABA TACA 3 ZHO0650
acylase and penicillin G acylase CPC  GL-7ACA
A.1 Standard protein molecular weight 2 purified AD-
NABA acylase. 2.5 ZH0650 3
B.1 Standard protein molecular weight 2 purified PGA.
ZH0650 3
3 ZH0650 AD-NABA C
GL-7ACA C NIPAB

G
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2.64 7-ACA
>
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100 =

2.68 7-ACA

Relative intersity/%
N
<
I

7.57 6L-7TACA

8.25-6L7TACA
3.19CPC; 3.36

3.13CPC

;

. L T
1.00 5.00 9.99 2.00 5.00 8.00
t/min t/min

3 ZH0650 HPLC
Fig.3  Characterization of cephalosporin acylase activity of strain ZH0650 by HPLC
0.5mg/mL GI-7ACA or Cephalosporin C was incubated with partially purified cephalosporin acylase at 37°C for 30 min. 50uL
reaction mixture was withdrew and applied to HPLC chromatography. Retention time of peaks 7-ACA 2.67 GI-7ACA
7.53 CPC 3.19 A Chromatogram of reaction mixture of GL-7ACA and partially purified CCA B Chromatogram of reaction
mixture of CPC and partially purified CCA.

3 ZH0650 3
Table 3 Substrate profiles of three acylases derived from strain ZH0650
GL-7ACA CPC NIPAB  AD-NABA  GL-Anil GL-Nap AD-NA PG
Penicillin G acylase - - + + - + - - + o+
AD-NABA acylase + + - + 4+ + + 4+ + + + + + + —
AD-NABA acylase + + + - — + 4+ + — — —

ZH0650 AD-NABA
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Selection of A Strain Producing B-Lactam Antibiotics Acylases”

Zhu Songcheng Huang Xi  Zhao Guoping™~  Jiang Weihong "
Laboratory of Molecular Microbiology  Institute of Plant Physiology and Ecology —Shanghai Institutes for
Biological Sciences  Chinese Academy of Sciences  Shanghai 200032  China

Abstract A series of substrates analogues containing the same or similar side chain of its substrate
have been synthesized and applied to screen cephalosporin acylase producers from a mass of microor-
ganisms. The deacylation products of these analogues can be detected conveniently and used as
screening indicators for the cephalosporin-acylase-producing-microorganism. Six strains possessing
deacylation activity have been screened out with these substrate analogs. Among them strain
ZH0650 can simultaneously hydrolyze GL-7ACA NIPAB and other analogues including AD-NABA .
Further investigation on this strain confirmed that it could produce at least three acylases AD-
NABA acylase penicillin G acylase and cephalosporin acylase which were characterized by bioas-
say with multiple substrate analogues. This is the first report that three different acylases were pro-
duced by one strain.

Key words Cephalosporin acylase Penicillin G acylase GI-7ACA  Screening indicator
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