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Fig, 2 Construction of the plasmid pPAz—pPAY
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Fig. 3 Construction of plasmids pPA10 and pPATI
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Table 1 The locetion of the structural gene of penicillin G acylase
| ¥ GRL AR 6
The activity of
penicillin G acylase

i # E A K B B OB

Strain Description of recombinant plasmid

E. coli HB101 (pPA 2} pRK723,2+A+B+C +
E. ccli HB101 (pPA 3} pRK733,2+C+B+ A +
E. celi HB101 (pPA 1) pRK733.2+A+B +
E. coli HB101 (pPA35) pRE733.2+A+C +
E. coii HB1o1 (pPA B} pRET33,2+A +
E. coli HB101 (pPAT) pkKr33.2+C+B -
E. coli HB101 (pPA 8) pRE732.2+C+A ¥
E. coli HB101 (pPA %) pRK733,2+C -
E. coli HB101 (pPA10} pACYCi184+B -
E. coli HB101 (pPA1D pACYC184+C -

(A+C),pPA6 (A)FpPAS(C+ AIHIE
B TR B B ARG BLIE N, XEH

BT R E SR BB ILE AT RN
3. 5kbHIiNdE-AN B L.

AFRKEEFHIndI -A By T pPAT
(B+C),pPAY(C),pPA10(B),pPAI1(C)
SRR T RS B HC B LIS,

BT R SR R HInd - A EL .
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% 2 HindI-BEHind] -CHERHERERIHRERRENES
Table 2 The effect of the fragments Hind I -B and Hind ¥ -C on the
expression of penicillin G acylase gene

HEHE GBAMEEYE (u/l00mh

g '*’ T
& " BRARE RS The specific activity of peneciliin G acylase
Description of recom- P o
Strain TESR | B 2 | BER+HEE
binant plasmid
Uginduced | Induced |Induced + Glucose
E. coti C600 (pPA2) pRK733.24 A +B+C 12,1 36.2 0.9
E. coli Ce0n (pPA 1) pRK733,2+A +B 8.3 32.8 0.5
E, coli Ceoo (pPA5) pRK733.2+A +C 3.0 7.7 0.7
E. coli Ceoo (pPA§) PREK733.2+ A 3.9 3.0 0.8

B 1 WRER, 1%EOK, 0,5%NaClh BSm0.2X R 28, Wm0, 5%,

BHREM 24T, 48h, 2008 /min, 4oml/100ml= &%,

Medium, 1 %yeast, 1% peptone, 0.5%NaCl, 0.2%phenylacetic acid for inducing; glucose §.5%.
Cultural condition, 247, 48h, 200rpm, 40ml/10¢ml flask.
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Ho
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#ER HindT-B K B, HAEREKRNESE
ERiLES IR E R 227, AX BITECE00
(pPA2) RC600 (pPA4) HIBGIE S 4%
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MBI, FPAR-NEBIREEEEE
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BELRER b A, AOCRR NIPAB &
EHHEERB-NEBLIE M IS T k. BAWAPH
PR R A REED LIEENEBEG
BREEs LR B3k ik, EXFARERAXER
MR T E S E G LR AN HET R,
R EWERIEH, BBEGHRLE
RT3 5kbMIHIdI-AR B F, kB
HEC600(pPAG) G RIEBEBL LB
EIBED, ZHEEEE, XREE
HindIl-A f B LA A EEBEBLBY
EHEERESDT, TERTER, #
MEEM CAP & a8, PIEEMEE
Hind T - A Py B (K B P C600{pPAG) &
FRRBE D818 F FEEERENE
EOVEL R, SR T R EhiEH]
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MR R, ESha T SHEE
AU A & R R, HRBRAY
R, ABERATHHAYRER
R0, TiESEEREERENTIEHED
REGFZERERNANE HHT.

X PR B F 3k HpBR322, 18
# pBR322 HH THIRRE RS TE
HEK TG FiRIpPA2, pPA4F pPAGHY
A FE4%411,5kb, 8,4kb, J5,7kb,
W B DR, HikE 2 REA
EhEEERLBILIEENERBERF
HA1ERN.
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CLONING AND EXPRESSION OF THE
PENICILLIN ACYLASE GENE

I. THE RESTRICTION MAP OF PLASMID pPA1 AND LOCALIZA-
TION OF THE PENICILLIN ACYLASE GENE

Wu Ruping Yang Shengli Jiang Zhenlian
Fen Yiming Zang Jibo Yang Lijuan

{Shanghai Institute of Moteria Medica, Chinese Academy of Sciences, Shanghai}

The penicillin G acylase gene cloned from chromosomal DNA of E, coli
816 is located on the 9,1kb EcoR I fragment of recombinant plasmid pPAl,
15 restriction endonucleases were used to digest DNA of plasmid pPAl,
Among them, Apal, Kpnl, SacI, Sacl, Smal and XhoI could not cut
pPA1 DNAy BamHI, ClalI, Sphl and Bglll had single cleavage site on
the DNA of plasmid pPAl, Sall, had double, Aval, Hindll and Pvul
had three and EcoRV had five cleavage sites, Using the method of double
digestion to determine the size of each fragment, the restriction map of
plasmid pPAl has been constructed, The 9,1kb EcoR I fragment with peni-
cillin G acylase gene contained single cleavage site of Bgl I, double sites of
Aval, Hindll and Pvull, and four sites of EcoRVy SalT, BamH 1, Call
and Sph I had no cleavage site,

The 9,1kb EcoR1 fragment was cut with HindIl to three fragments
called A (3.5kb), B(2,7kb) and C (2,9kb) respectively, A series of trans-
formants harbouring plasmids with different Hind[l fragments were obtained
using partial digestion with HindJl and religation of the mixture, The stru-
cture gene of the penicillin G acylase was located on HindI-A fragment by
determing the penicillin acylase specific activity of various transformants,
The synthesis of the penicillin G acylase in the hybrid strains was alse indu-
ced by phenylacetic acid and repressed by glucose, The HindI -B fragment

increased the expression of the penicillin G acylase gene,

Key Words

Penicillin G acylase restriction endonuclease map; gene location
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The electrophoresis pariern-of endonuclease cleavage sites on the plasmid pPA1]1% 3 I ¥ 4 e et 3

Electrophoresis was on a 1% agarose slab gel, 3 V/em,

A {EpPA1M ML pPA1 digested with following endonacleases: 2.EcoRT;s 3,Aval; 4.EcoR T
+Ava],; 5.ngl; 6.Beil +EcoR1; 7.Bgll +Aval, 8.HindE; 9.Hind[ +B@I; 10, Hind § +
FeoR 1 11,Hind X +Aval; 47 &% Molecular weight standard: 1,EcoR [ 8478 Spp1 FEeoR |

digested Sppil; 12,EcoR [ i1 grADNA B BeDI % s ADNA#R &%, The mixture of EcoR [

digested ADNA and Bgh] digested ADNA,

B kpPA IR M pf;Al degested with following endonucleases: 2,Aval; 3.Pvul;, 4, Aval +
Pvul; 5.Bgil +Pvul;: 6,EcoRI +Pyu], 7.HindE +Pvu I; 8.EcoRY, 9,EcoRV +Aval: 10.
EcoRV +Bg1Y; 11,EcoRV +EcoR [; 12.EcoRV +Hind¥; 135, EcoRY +Pvul; 14.Hindly 4 F %%
# Molecular weight standard:1.EcoR | B u1#5ppl EcoR [ digested Sppi; 15,FcoR [ B s ADNA E
Byl I mina DNAW R 4% The mixture of EcoR | digested ADNA and Bg1X digested 2DNA,

] B I Plate I

A: BgrpPAzRlpPAIMI M D i ik

The agarose gel electrophoresis pattern for construction and oreintation of the plasmids pPA2 and
pPA3

1. 4 7Rk Molecular weight standard:EcoR | B i Spp1l Sppl digested with EcoR Is

2, EcoR I M y/ypRK733,2 PRK732,2 digested with EcoR 1,
3, EcoR T it pPA1 pPA1 degested with EcoR ] ;
4
5

EcoR | B0 mypPA2“pPA2 digested with FeoR T
EcoR I8 WttpPA3 pPA3 digested with EcoR

-

Hind X mptnmipRK735,2 pRK733,2 digested with Hind X 5
Hind I 1 #pPA2 pPA2 digested with Hind |
. Hind Y B #mypPA3 pPA3 digested HindL
ST EH EMolecular weight standard:EcoR [ #inwya DNA 3 DNA digested with EcoR T,
B: s pPA2—pPAo Hind I 8 40 i ik 4 47
The electrophoresis analysis of the plasmids pPA2—pPA9 digested with Hind

w e =3 O
- -

C:RarpPA10 R pPAVIR B3k E
The agarose gel electrophoresis pattern of the plasmids pPA10 and pPA11
. Hind I 0 #pACYCi84 pACYC184 digested with Hind [ ;
. HindI B ys5pPA1 pPA1 digested with Hind f
. Hind X 8841 45pPA11  pP11 digested with HindY
. Hind ¥ B #ypPA10 DA 10 digested with Hind ] ;
A—C: 1S BEBERA%, 3V/em

Blectrophoresis was on a 1% agarose slab gel at 3 V/em, _
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 pPAR (C+ B)

| pPrAT 1C+ B)
“pPA3 (C+B+A)

pPPAS (A+C)

pPA4 LA+ B)
pPAZ (A+ B+ C)

© FEMFRMEMHARTATIKSHEL http://journals. im. ac. cn



