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Tabile 1 Bacterial strains and plasmids used

41 W EE & ¥R B H
Bacteria - Genotype i Source or Refs,
E . coli HB1O1 F7,hsdSz0(r™ B, m ™ 8),reeAls,ara-T 4, (6]
proAz,lacY],galKe,rpsLzo(Sm7),
xy1-5, mtl- ] ,supE44,)”
E.coli MCioso araDIs3e Alara,lew)7607,A(lac]POZYA (8]
. Xr4, galU", galk ,hst”,hsm* strA ERE
B, megaterium BM1 PGA producer This work
B i ’
Plasmids
pBRs2z tetr ,amp? ,Col EIE M 7
ColEI replicon
pWR13 | ampr, ColEl &#lT (i0)
i ColEI replicon
pPGA20 | ampr, in pWRi3 {a)
pBmP A4 tetr, amp,,9,9 kb#B, megaterium b
: BMI PGARFE % &pBRa32 This work
{ pBRsaz with 9.9 kb insert containing
B, megaterium BMI PGA gene
pBmP A5 ampr, 4.9kbMB, megaterium BMI AR
PGAXHWETEPWRE 3 FpWRI 3 with This work
4.2 kb insert containing B, niegaterium

BMI PGA gene

RS BRI L Ik iR 1o . R4 B B
B0 AR, EERE. HRAR N B TR
DNApy ¥4k & HypsManiatis "7 5y ik,
(MEBEC HILHERSEHE
RANIPAB R4 BB A
MR Fk . '
(FA)EBEC BB THHNE
PGA R EE, ¥ NIPAB JK
Yo, AR RECHRC 8 IHEAT,

S

(—=)B,megaterium BMIBEREG
[ 374 - JeshN o .

FEBERG B R 4N 2 K
FEHERFE, K/ANR 1,2--1,5%2,0—
5,0um , FERRIEFSUAEE, KIEIE B f1 A%
B2, HMEERHE, NIFEEREUR, FHEE
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Fiin V-P W35, JETFmAlpy B me-
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B, megaterium BMI1E S EGEL
B EEE TR LR . Bk
DNA# EcoRI #43 /Kfi, pBR322 DNA
J E coRI %fr}ﬁ?ﬁﬁﬁfﬁ:ﬂ}ﬁﬁBAPMi\tﬂiﬁ%
BB LI, FERpogitefk 531k DNA &
T4DNA FE4E i # JS % 1k E.coli
MC1061, HAHIESTH s0ueg/miwETE
HFRMTYBEIER % . ANIPAB 3
BB RLY2000 MG F b iF % Bl 1 4
PGA MR &, HmEmEad, N
ABAEE B P 4h i B br DNA, Jisk 4k
B|E coli HB101t1, $HNIPABFI{E: R
BB, BRAEG PGA 2HME
FEpBmMPAA, /NE L B i fr 22 EcoRI [
BRI, EADNALGTF2,1kb + 7, 8kb 7§
A~EcoRI 7 g, J449,9kb,
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Fig.s Comparison of restriction maps of penicillin G acylase gene clones from different sources
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(Z)pBmPA MR F BB A BE &
ShR & ‘
FCsCLi FEB B O il iy PBmMPA ¢4
DNA #fTR IR, By BEnkE
W Bk EMEANMERK ). 4R
R & RS I RE T EE L 2 .
BRP e bR B B S A 2 8h, IR T L
TILREE (72 S A ETEADNA B 5
¥). Hindm(s), Pvur(4), Xmn 1
(4),3tyI{ 3),Dral(5), Sphl(5),
Nrul (0), Neol (0>, Kpnl (0),
Smal(0), Mlul(o), Bgln (0). I
LB EE 5B, megaterium UNI1# Y
EPpMLV101F5L 'S, {HA Hincl #fr
HEFRE;S5EHE . coli AS1,7685 PGA
ERFE pPGA20 'Y HEAHMRKE B
(B3 .

FAALE 4 e pBmPA4 DNA, 1%
F£3—~5kb Wi, 54 Smal EE
BB rpWRI13EE , L Ecoli MC1061,
B NIPABM V7% pBmPAGS ,
EEHLIKNIEA N B(E 3). pPBm
PAsHE E,coli rEEERT"4 PGA Bt
71s ALLAHE&ERER PGA &igH
H.

(Z)B . megaterinm BMIBRHEH
BRARE

B, megaterium BM1 Hi E,coli
MC1o61 BTYBIgE# &, Frf ki
WAL E.coli MC1061 DIEEH RIS
Wy HETYBAhINETHEES (KK
Esoug/ml) ek )y, 7E28°C /HHy
Fo WHMELE 2.,

HEgReh, B BUTH HRA0E 4R R 20k

% 2 B.megaterium BM 1 @ik RREEH T EN B RCE (L BEYE i+

Table 2 Activities of penicillin aeylases in B, megaterium BM 1 and clones*

M3 24h HE ##H  4sh B
- I Activities in 24h enltare Activities in 48h culture
Strain S TG i b R BB e E L bR
: T T W 3
Total Cell-free Secretion Total Celi-free  Secretion
| activity medium  rate(%) ectivity medium rate{%)
B.megaterium BM1 0.7 0.6 BE.7T 53.3 23.2 €9.7
E.coli MCicet¢(pBmPA4) 34.0 - 8.3 24.4 58.4 20,5 35.1
E.coli MC1061(pBmPAs5) 33.5 11.5 34.3 73.8 26.7 36.2
E. coli MCios1(pPGA20) 31.4 2.9 9.2 £2.0 8.8 20.5
E.coli MC1o81 0.0 0,0 -~ 0.0 0.0 - -

* g ch 3 b A i 3R 100m13E Je o A A TR A 3

Data shown in this table are enzyme urits in 100ml culture

AR FPGAREHE (BiE AT FE2dh,
B, megateriym BMI1EI HE RIS, -
B RERERRE; ¥ 3 48h 5,
B, megaterium BM1 BEiE ¥ 4 B %,
pBmPA 471 PBmPASHEIE e b — 1% 4=
4, TpBmPASE R E &, thHH R R #REY
EHEBE—%%., PPGA20%E 24h fsE
¥ B pBmPA4FIpBmPASAE ¥, 7E48h K
EHE AR, [ERERT PBMPA 4 f1
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pBmPAS5, E,coli MC1061{EXR 5% R,
TG AR P RALEE.

ME 2 BAJE HIEH YL EE RN
PGA BimtEmfEd. B. megaterium
BM1 fjp FEEEEE S =42 20k,
PBmPA4F pBmPAS 418 FiF iR Ey stk
SRl E, TpPGA2048 fa s B
D EAERR IR 48h b 3 5E 24h 41
B L R 0% M L SR N B8 . pBMPA 5
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S5pBmPAdiH L, M EF R ER L
EHLREZEE.
IEANRATE WA T 2 2 BT B i My
BRI, GRILES . M54 PAA
*} B, megaterium BMI1EME AN, 3

pPGA20 B K 2 ,pBmPA4#T pBmPAS
F PAA FIRNTERTE 2 A, HEER
I EREE £, B.megaterium BMI1,
pBmMPA4FT pBmPAS 15 SR Ly
o

% 3 $ZHB.megaterium BM %I = pARE K1 S (A
Table 3 PAA induction on penicillin acylase produciion by B.megaferium BM1 and clones#

. ¥ o4h B B 48h Wi
_% # Activ?ties in 24h culture Activities in 48h culture
Strain ABB® @ B BIR | FWE B % BIK
Uninduced Induced Induction Uninduced Induced Induction
rate(%) rate(%)
B.megaferium BM 1 0.8 0.7 0,0 22,2 33.3 33.3
‘E.coli MC1o61(pBmPA4) 24.5 34,0 27.9 31,4 58,4 46.2
E coli MCio61(pBmPAs) 25.5 33.5 23,9 14,1 73.8 40,3
E.coli MCio61{pPGA20) 12.0 31.4 61.3 13.5 42,0 67,0
E.coli MC1o61 0.0 0.0 - 0.0 0.0 - -

* BERABRAREZ, RTINS 100ml 530 R RT3

Culture conditions are the same as in Table 2. Data shown are enzyme units in 100ml cultare

o RESETMEZR, BERMAL SYH 2N Ben- (DIEE-TESERE | .

HREE

Uninduced and induced mean that 0,15% PAA is ommited from or added to the culiure

Induced — Uninducad

¥ 1009%

medium; Induction rate=

Irduced

# 4 FAB megulerium FBEECHIMEETERENILE

Table 4 Comparison of expression of cloned PA genes from different B, megaterium strains

1 & mEDNA AR B = E-$:3 B EEnE
Author Cloned DNA Plasmid Host strain  Hxpression  Increase in
(Ih) vector enzyme activity(%)
McCullongh,J E. - 2.7 pPLsos B, megaterium a 20,0 .
SCa593
BERRE
Mesvootisom,D, et al, 7.7 pACYCig4 E_coli DH1 + Significantly lower
AL 9.8 pBR3z22 E,coli MCro61 + + + + 75.0
This work
4,9 pWRis E coli MCloa1 + + + + 122.0

FTALBRTARTEREHAERERGK
gast e B TpBmPASRE M pBmPA4 i
NP B P s R R, MEMERE
M ZEPBmMPA4R &8, X5 pMLV101d]
X M (& 3). Bk, pBmPA4 7
E,coli ipgE AR HBHEPGAR
HEEWAEDT. PBmMPASTE 48h3Hkh
pBmPA4 7, X A 5 & B TR
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REFREZE NHNEY. PPGA20 E#
TEURREIG BR R IR E  coli PGAZEY
AEND, AMAEMES XM,
pBmPA4 fit pBmPAS FRRIEFE T
pPGA20, X TEET B8 B.megaterium
BM1 PGAXE K Z e FIEE  coligr a1
HEEFER.

PBmPA4fT pBmPAS ity i
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P OPGARSEELL S B H B H #%
B.megaterium BMI1E{E, [EREHEFER
SIBE R FpPGAOE g, I EiE R
R ERIE M RE AR T S R A g
M.

Meevootisom 2 3 pgpMLV 101 7 |

E, colih INGRH 2 #h38 , LR R HPGA
Bg - B4 iash, MALANERETZE
B 86 B T BT R B R B T B R
(transcriptional readthrough) %2,
s PR B % I I i R N I PERR (S AR 8
ko PBMPA4FT pBmPAS 5§ |3Rx
IR —8. MERMNAKE L&
-MC1061 AR DH1, B BFE 4l
HEATAR TR MR, s, 5F
pBmPA4 5 pMLV101 #EFE#% L
H, BIE—-EFENEN, Xofgs

B,megateriumi! BH A HT .

Meevootisom® 5z & 1 Tnlo00iEDE
S5 pMLV101 PGA Eipy R HE &/
R, BRMUEMBEDELT
pPBmPA4K) 5 fE DNA FEEs LI B,
WEH EAR, B4R+ a8EE, Bk
A E . coligipPGA20 K By ) H i 2k R B 4%
Rk, XETEEEA IR ERTES.
DNAZE F T/ BB R EPGA EE
EEMEE PGA HEZMAyES %
Fo '

B,megaterium BMI1) PGA HETE
BTE E.coli iziiBmMEEHE, X
I FERET B . HX
B.megaterium BM1E %5 G BELEERTL
B B p i R R AW AT TIEIEZE#E
iTrs

g £ X B
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Cloning and Expression of Penicillin G Acylase Gene

frdm Bacillus megaterium Stfain BM1

Zhang Lanfang! Ii Zhongwei? Zhang Qijiul
(Institute of Biophysics, The Chinese Academy of Sciences Beijing)!
(Institute of Applied Ecology, The Chinese Academy of Sciences,Shenyang)?

A strain of Bacillus megaterium (designated BM1) that produces
penicillin G acylase secretorily has been isolated and identified, Iis
structural gene has been cloned in E, col;‘ MC1061 using' the wvector
pBR322.A penicillin G acylase positive clone, pBmPA4, was screened
out by the NIPAB test paper method, The cloned DNA fragment is 9,9
kb made of two (2,1kb+7,8kb) EcoRI fragments, and -its restriction
map has bheen established, A clone mePAs, containing 4,9 kb inserted
DNA in the vector pWRI13, has been developed by in wviitro deleting
pPBmPA4 ,pBmPA3 still contains the full lenghth of penicillin G acylase
gene, Both pBmPA4 and pBmPA5 strains can express penicillin G
acylase genes in the host strain E,coli MC1061, Penicillin G acylase
produced by the clone sirains is under the induction of phenylacetic acid

Key words

Penicillin G acylase; gene cloning; expression; Bacillus meqaterinm
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Plate I
Zhang Lanfang et al,, Cloning and expression of penicillin G

acylase gene from Bacillus megaterium strain BM1

pBmPAMDNAW B BEAS W KB, 4 F RIRIZE 2EcoRIpE 8 i Sppl DNA
1 —3  Agarose gel electrophoresis of pBmPA4 DNA digested with different restrictior endanu-
cleases. Molecular weight markers are EcoRI digested Sppl DNA,
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