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EcoR I Frift. AIHEWNE—RFIRAPPA 6 BB, FHNER BEAN pac Fikp
B, SR RAETEER FrackWERNMNASph I -Pvul HE&. Sphl-Pvul FBEHEE]
FRRIpTZ18U, Brig Bk pPASTH L BIE S ERLEr™ M E. coli D816, IZESph [-Pvul
FEBM ek pac HERANEW, SFEEHE Sph1-Pvul FERMHATEERREY
pacHFRE, HENSHEBEESPR ] -Pvul FEAF 4 ORF RHLEWE QN TRER

EH. pacl T ERNABAEMIEEHTH.
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EE% G BLEEAT (pacy &F
HindM-FeoR 1 3,5kbigARE 11,7
EEEGLBREETEEE M BEN
KEMIFECBRZESTIREWER 12,
£ 3. 5kb AR L H B RBLEE WL
AR A 52, 5kb, T 1, 0kb FEFRGTh
BBAERE, BAUTHIETERN Q) M
TEBERALW, BFHRLTENERR
W T, 7E 3.5kb AN, &
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DNA; LBRERE#EML5%HIE,
EREERE, 3UBMEERE T M,
0.5%NaCl, 0,2% %%, pH7,8~8.0,
e ge A, 250ml= fHEE 150ml 3%
R, ERENBELER, EREEN
180~200rpm(EAENEER) .
(@) PNAREBHZE

ik DNA py4RHE, Fedb. B8, o

PR ARANBE T BB IR 9 —12],
(H) EBEB{LBEENE

Fl 8- Z B -6- B 2 B (NIP-
AB) R I = B R B LIS, 5k
SR8,

(%) RNARRH

FRRE BN —EEIRIRNALS,
KB EME 30—38h f5, BLIEE
e, 4380 B BRI - R - ST EE R E
H DNA 2. HOBnE. &-20C
A

(£) DNAIESHHI &

B DNA RBHA&@EMEE N Tk L
i fE, SFEEEREks s, ADE-
AEg1jE 4% A, Cellulose /N4 fk B 82
DNA F g%, FrBDNAF BB sE 8k
TR

(J\) RNA-DNAgI 3

B, RNA HR B3 xS8C, 7%H
EEHAR, TE50~55°C/KEI{RIE 30min 48
#, H¥EETFZeta-probe blotting mem-
branes(Bio Rad)y g F, 80°C J 2h,

42°CE&HETHH 2 xS8C, 0.1 %SDS Bk 3
Y, 42°C ki 2 —4h, M ARG
R4, 42°CHAr24—48h, 65°C T4
IR A B2 xSSC, 0,1%SDSHI0. 1 x
SSC, 0.1%SDS ¥ 3k, BETRZME,

s g S ed—48h,
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3.5kb HindE-EcoRT }FE, &&ii
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HE AN TR, Mg pac EH
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¥r pPAS 251/ Hindm., Smal By,
PER322HHind I -Pvull MEGE71E 81k,
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3.0kbfIpBR322 2,3kb Fr B, kIS0
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E3 ik pack H T k0. 5kb 1F K pPA
51, MRIGEEILE 1R,
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FIRyFE &P, 55 £ 22°C % B 72h,
37°C K BE 48h, W HEEEB LG,
HRWE L, BRTH RN ERPPAS]
REGEEBRMBHSGEAT, 5 pPAS
FkpacEEH WIS 54—, W pac
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Hind 11 +Sma I “Hind 1 +Pvu T

Separate &purify DNA fragment

T4 DNA ligase

lTranSfm‘m E. coli C600

' Incubate at 37°C for 18h

lSelect for Ap® Tcs
Transformants

Restriction analysis

Bt pacZBE T®DNAM &k
Tig.1 Deletion of the downstream DNA fragment of pac gene
' E: EcoR1; H: HindH: B:Bgll; S:Smal; P:Pvul;
. BP:Sma] -Pvul
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Table 1 Effect of deletion of the downsiream DNA fragment on the syntheszs
of penicillin G acylase
WO " = 4L B HREBEREY
Strain Induction  cell density Activity of penicillin acylase
. ODs45am cu/t1ooml) (10-3u/0In
E,coli Csoo(pPAs) + 10,71 18,50
E.,coli Ceoa(pPAs) - 7.24 9,10
E.coli Ceon(pPAs1) + 10,08 14,80
E.coli Cson(pPA51) - 7,56 10.10
Bt 4 (Y, TG pac AT HIEEX o
%%XZE@B@E‘?E’F, ﬁﬁﬁ%%?(} @ﬁﬂfn@ﬁ Hind1l Sma [
fﬂﬁ?%ﬁﬁﬁi@ﬂﬁﬁw l7;J| ﬁ%"*‘%ﬁ@% Sph T Pvu (I
2 G AL, TR E S W R sk,
W REREDETEEBRMAEED KT
B,
Sphi  Nuclease S

1, pac#E#EESPphI L H# C £

Saitde: FURIpPAS H] Sphl gy, 4k

RS MR E, Bk 4 PR
pPA6 B Pvul -Smal WGy, H=
pac EH C &, P MVELOBMHEE
DNA 4+ F4rBIE T4 DNAE B B3R
., #HAKBHECs00, W Ap" HTER
FIAEEE ANIPABHE 4 LB TR
Ey, BMEARBREHEE, XBLTAEETE
R T aml g Bk R, 28°C B 5,
BRI 2000l 3mmol/LNIPAB,
37°C R 4 —20h, f [MREHRE, B
martr %, SRHEAPPAsSL fipPAs3,
WE 2 A3,

2, pac MNFAREHR RS, TR
pPPAS54, pPAS3HIX] B IF ki pPAS #k
BITE C600, RKBIFE Cs00(pPAS),
C600(pPAS)FIC600(pPASAHE 26°C I
F:38h, |EMEE N RNA, AERpPAS
FHEcoRYV -Pvul i 2, 15kb #pacs
WEEW A BAE R, AT LR
i EHEEBLEE mRNA &, RE
HERERME 4 fE s PR, HRER
Ce00(pPA5H)FCE00(PPAS3) fMfa it F
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Trensform E. coli Ca00
I Incubate at 37°C for 16h
¥

L Seject for Apr, NIPAB~

Transformants

l Restriction analysis

H2 #SphlfugifpactiEH
Fig.2 Deletion of the pac structural gene
at Sph1 site

FEEEEENLE MRNA WEY Csoo

(pPAS) fia—8, % MR K BEZER
MER, HHRIBRETHN, J@RARER
M| MmE R pac-mRNA, HEZRES
B, BN EBEE i pac-mRNA,
FREREKHE, £ pac £ E K
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' Pvull+SmaTl

l T4DN A ligase

. Transform E. coli Caoo
licubate at 37°C for 15h
Select for Apr, NIPAB-
Tracslormants

Restriction analysis

EcoR1I

EcoRY
Pyvufl/Sma ] (del)

B3 fE3-EiRfkEpack Wi
Fig.s Deletion of the pac structural gene
at 3/-terminus

Sph T A7 ik 4 A-BEF B C Rumipybh
%, HFAEwpac ZEKFRKIFE, BHit
pac HEARE B REY, WHETEH

MR R2, 3kbiSph I -Pyvu
T FEBW.

(Z) WAHEBEMTBglL R 8 .

i

R ONREE H s AT B, B
WEE, Jﬂ%%ﬁ%ﬁw&?, 2% SD
WL P b AL R LR [ (cat) fE h re~
porti F, H ecal FHEHATEZBLE
BEHEBgIT fr,%, FIF pac B FHER
AR mRNA, W ZZAFRHREME
B EIABMRNAR T 5 B R packH
FEFARGHE,

1. catd [Eff ApacEHBgl I £ 5.
Fkr pACYC184F SausA 524K, 4%
B Ai{ko,9kbfycat B By, cat T EHH
EE)-FEHSDIRF; pPAsH Bgll &K
%, FIABELI F1SausA 48 R Bk
i, JTADNAE # B fcatH [ 5 A\ pac
HHBET fz 8, BB ECs00, I
FoLCREmAPT, Cm* i F, BES
i =58 BihipPA4s, BE 6,

B4 Sphlfrm@iXpecBdTHIFHER
Fig.4 Effect of deletion at Sphl site on the transcription of pac operan
probe: pac(EcoRV-Pvul 2.2kl

2, reportEFHBHBEER. KB
FEC600(pPAL6)Y4F HIAE 22°C, 37°C B%
¥, EREMFSFAFMBESHE, B

O PERFRBENHARMATIHSHED htto:/

BRI 500y MBI, catfflreportit
ARZBEFRFESFTHEN, FHRHER
RiEWE S, catEHF HpacHs FiEF
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Bb #hkpackfEEy REMpack 2B
Fig.s Eiffect of deletion at 3/-end of hte pac structural gene on the

pac transcription
probe: EcoRV-Pvul fragment of the pac gene

E g
“Cam
pACYC184

H 5.7kb 40kb
& -7
B /SEUSA
Bg

7 E 5
pPAB

10
Separate & purify DNA fragment

T4 DNA ligase
lTransform E. coli C800

!Incubate at 24°C for 40h

l Select for Apr Cm*

Transformants

lRestricIion enzymatic test

BS g

Be #BgllfA#HcatZERANPPASENNER
Fig.s Construction of plasmid pPA46 with caf gene insert at Bgl site
H: HindHf: E: FcoR1; B:Bgll; $: Sausd; BS: Bgll /SausA

BIRSWMRNA, ERHITLES SO &FkE, JAcatim NBIR T paciRi T/
FHFEHEELHIME, XHASE  EWERN, REWWEECT Bell ik
RS, BSEEE BB R, LTk,

SR R T pacR TR EF L, cat 3, cati A5 EBREBL{LE mR-
SHEEABEIT s, f pac BHEBHM  NABID. reportE i # Kk T pacE 3]
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100 f"\

Onptical density (%)

Ceooipl’Ag) Ceoo(pPA4s) Ceoo(pPA4s) CGOO(DPEB)
+PAA —PAA +PAA —FAA

strain

B 7 catiEiE A% ¥ ER LB mRNA
HENEN
Fig.7 Eifect of cat insertion on the mRNA
concentrations of penicillin G
acylase

—-Optical density, ----Integral curve

TR, RO —FRNEEER
HEEMRNAR R H I KEtpac 7o F %

FEH, KRIBITEC600(pPAS) F1 C600
(PPA4G)FE 22°CH3E 30h, RINA A B
RNA, WFHPPAs }f Hind-Bgll

i1, 65kb 1 pac B E ¥ R EAEH
¢y, A LAFMEERNTS £ B b5
mRNA W&, RHEE®, 4R E =
Ce00(pPA4S) # JufE G Sl AA s
FHE, HENE
B, MAEBREEN, HFESHELEN
Cs00(pPASY MMM i & B E B LEFmR-
NAKF—B, #NTESFEEN C600
(pPASG) é&lﬂﬁﬁﬂ 2.7TFCHE 7)Y, cat K
HiE A BglT 0%, pac HE R R
A RE

h

BRBAGE 2R

RES RN, WYEREAMAT Bgln
@.ﬁi?z‘?ﬁ, cat E [H K AR TR
HE, #2REEEKEEHE OB E
H, RAEHRL-THEHBES & &, RNA
AWM TRMERTHSF, KEHER
R B H B MRNA, '

() pacHFEEAN S FRIE

 FASPaT -Sma T WESHE R RIDTZ18U
fRpolylinker fEF #ik, MBFRPPAGE
A E RS EMMSPhT -Pvut 2, 3kb
FDNAF B, FRpPAG 12, 3kb A B
FDEAEg1-Cellulose H: )\ B fg 3 5 11 o
sEsaifh, HTIONAEEEELS 2.86
kb Ry#EDNASG 5%, HLABTHE
C600, FitApP W hTF, HILEENR
K DNA ZEg ks, BESFEN

5,16kbFRpPAST(LE 8 ),

(H) REpPASSHHE

FRrpPASALE pacsk H i Sph I 475
WRT 4 A ER, LPPASA(5,7kb) %
W& FA, HPvUIL-Smal #pac EREC
o U i [ LR % Fr Bl 920, 4kb, TADNA

EREES, SkbWDNAS T g B3k, #

L RBHECE00, AP WELT, ¥
R T BT DNA Sl ke fr, &
B 4-F & K5, skbiyEik pPASS (R .
FAHIPPASSHEER T pac E AL R %, B
B, BRIE T pac BT HHETF, B8R
PSRN RRE=TFS):hEn - S

(7%) pac PHFEERNEZNIER

sefER & pTZ18U R pPASS,
PPAST 5 BlFs b R 1k 1A 52 3 pacig
ATFRXBFEDSL6, KEHFE Ds16,
Dg16(pPA57), D816(pPA55) Bl D816
(pTZ18U), 4 BIEABSHMREES
WIS Il AR A B 96h, IEFRREN
26°C, Fi NIPAB S48 Bk 4 Fo 4 e
ik b pac B FRAF A NS & EBL
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2pTZ18U

—
I
&
s 8
E =
8
(5 2.88kb % 2
| 5 &
Wl
~ ES vau f1+Sma
Sph | +Sma Sph I +Pvull
| Separate & purify 2.3kb L‘m DNA ligase
DNA fragment i
Transform E. colt Cson
| T4 DNA Biguse e
;Transform E. coli Ceo0 lIm:ubate at 37°C for igh
llncubate at 37°C for 16h lSelect for ApT
LSe}ect for Ap’ Transformants
Transformants |
lRestriction analysis
Restriction analysis
Sph 1 Pvull/SmaT
He pacWIHENTR Ees WmupPAssHERE
Fig.s Scheme of cloning pac regulatory gene Fig.e Construction of plasmid pPAss
R 2 AVEAMpacRAFENERER
Table 2 Trans-action of regulatory gene on the pac gene expression
;- B # 3 i pg g HEEMAIET
Strain Induction Cell density Activity of penicillin acylase
i {(ODs¢erm? {u/1ooml) (1o-4u/0D)
Dsis + 8.0 8,048 75.60
Ds1s(pPAsT) + 8.0 3.276 40,95
Dsis(pPAs5) + 9,0 6.552 72,80
Ds1e¢pTZ1ell) + 10.0 8,820 88,20
Dsis - 16,0 0,630 3,94
Ds1s(pPAs5T) - 16,0 0.504 3.15
Dsi16(pPAss5) - 15,0 0,630 3.94
Dais(pTZ1sU) - 16,0 0.630 4,20
By, BRAE?2, LB EEBRLEEATFLTITRE,

#2873, MESHELESE, D816 SEETHERE R ELRE & fi &%, @
(PPAST) Wi ENEBERL B, [b paclRAT3LIE%, HDSI6HEAREA
D814 ™ A A/l , #94D816 A R fr —. 4% 3 NUGEST L H (pPAST) &, FREpP-
Ze HESHHFEN,DS16H e fafk  ANVEERPEABMNEBEL, X2BF
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SERHBES SRS GRS, —HWIHE
PefE R MLE B E & T e ¢4k L paci®
MER L, HF RNA REBEERMK
b B2 35 SRk, 113 D816 (pPAST)
MR EREZRBE TR,
BHESMNEELN, D816(pPAST)
M D816 il A iR & B E B b g & A
B, 2EEAMEREBSHAME AL T,
De1648fn 4 &4k L ipacRM FE LT
XARTE, ENRIEZEIELESEHEHSE
EH, S5 NMATHEE(PPAST)#E A
D816 )5, PPAST JREI: A k8 %
EXE BRI ERA T B XA
MM ANE, EREAESHE, Rak
L EBRBABERNTHEMELER “5
BTElRN, HibkDs16(pPPAST) 41l
pacii W EE M RAEHLRTHE,
SC0a A ZR TR F D816 (pPASsS) Hil
Dg16(pTZ18U) HAE/EXT Y, A 30 3 4 s
M= E B EBEEM D816 4 L
FRrAZED (LFE2) ., N RERpacH D
T, BRUERRMIATEEMNE K pPAsS
HANKIGIFE D816 4, kG # &
D816(pPA55) “Afuieafhk EAF EHBE
LR F R ERBIBAE, XERFANF N
pPPA5SS I MW EENFYHBESKS
WA S &7 WEENBALRES

460 ATD 480 430

HaMmMAER, SeFfalk L RAEHY
HBEHRZEEHAR, BRABTEREN

trans-PHE B M B EANHEE, FAWEERK

B ol s R P i, RN
MIBSE RRB E E, FRIESE T pactk 44
FRAWMEBER, KERMEIERRBE
LM,
KB ED16(pTZ18U) it 4t fa
L EBER LR IRA T RAH D816 Hia
Tose 2B, L B AR pTZ18Usipackt [H #
KR ERNW, REPPASTR D816 H ik
LEEERB RN FEAfirans-[H8
ERAREREHPTZ18U 52 iy, TRAERE
pPAS7 [Fkr | 7T e 1A T B & = P
gliany,
LRGERER . BEEBRLBERIATH
W EREEpacHWEEAR Sphl
-Pvun2,3kb i @ MW, WEATEER
HECOKRES FHSDIE, EFARE &
pac ZH M Eo FRERN,
(&) Sph1-Pvul HEBREiFE &
(ORF) 43 #f :
BAVE BT3P EV, EEREEED
# Fpeclt W IR 9 2 (ORF)
i IE @ F R 2 oA IR M THRE, K
AR HORF, [E—48# T Sph I
-Pvul i, B-—4 7 Sph1 ki, &
500 510 520 530

YEAJQGDY%PIFDAVDLEA KﬁQQ"VULAFLED“U“”L%FLYud JSJ‘K PAMALTFTAV?FF&VPQAAAFBTRFQRET

BAAAARAA  AAMAAAAAARA

AARBBAAALAAAAAAR
AAARAAAAAAAAARAAAL ARALAARABAR AAAXAAAAARAL
" RBRGEBE RIBRPR ADR3EE3BBLBAER AARAA
TEITTT TTTTTTTTTT TTZT T
‘AO 5‘0 5(0 570 ‘F“ 590 600 610

FHRGTEN DPI IFE DmT’DPPJLn DV \APuQaJFI\PPG“VUK YHDQthkq deKSLWLTKQDVEAhKVSQFULHV?R

[ AAAAAAA AAMARAAAARA  AAAAAA
BEDRDAS ARPERTRG
srrTrTeY T TTTTTT OTTYT OTTTT

AAARAAAAAARAAA

ARAAAAAASAANAARAAARALAAAY
LERRD SESRIBER BEREEE

TTOTTT

Fito  4518et 1 IREEIN KLY
Fig.10 Secondary struciure of the peptide from 4s: to 611 residucs
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HF—A#sMTSphi fr s, 34 RAORF
WA HE, BIIAATHRAREEEA,

FRORFH 404, 7 Sph1-Pvu
I KEA, ERBgllfrd i ORF F2
A —A & 258bp(+ 1488— + 1755bp,
86aa) WORF,, B—4 & 198bp(+ 1622
—+1819bp, 66aa)}pORF,, Bglil {7 &
{+1620—+1625bp) fF Acats: H, %
HORF,#ORF,, X 2 ~0RF g,/ R
BEEREIEER 540384 E15 ORFAR
AEFEER, WHE, X 24 ORF z—
HEEp R RBHEE O MATEEAE,

ST ETEEMABEOR M R HE
#, EIEORF, P HEHRESLAMN
WA “ciBhe-FA-o BiE”, WH
ORI,

WL AAERBIEEES K ORF, X4
ORF AR A& B WL BT,

oW

B BRI R T — R
SRS 1, SEE Gl
TR A RENHNERER
G, HBEG MLHRATHHEIRZ
RIES, RTBREFERG BLHK
EEERG Y2, ROBEREDE
BEGHNE, STE0 BRLBHESH

EEEHIERNA, £Bgln g bF

MERGILRMEZR E, &tk T
. SEEEBLBMARESCLEED)

- BT S R A S R ZBE R AL,

XEFEZFEE: £ FEERLE
M5 W iE pac RIAVTH X, BEGRHESE
FEEHMER, BNEYT - ER, RF
A S R B E AERar, E T,
HBEAEESRELE IS AR, K
AR R — g e, WREEE
BEFEBLE68A Met ZE 7 B,
HEBEEEST I ESHMREANEL
BR LGRS AL, HIB5 SN aRE R B HE
BT e 5, TR T paciR A T RIS 3%,

B B R A A SE 5 2 B pac LT
ARESHE, HEVERUTEERER
ThEg 45 R 5 AT, R pac & H WA
FrB BN AT E BRI H DNA
JFHl, RMAE 2 AORFEM Bl I £ 4,
TN A4 B E86aa il 66aa, VT
HEFEHENMTEE Y, XFA ORF
Z— TR HBE O WIATER,

B EO WA RE T ER B
16847 Met 5, FEAIEADE o] 85 A&
Neol( +502bp, 1681 & MetfhE: ) RIBgl I

(+1620bp) fr&my ORF, &k,
FBEEHBREE S E OB
HiE, FERBARBATREENNERE
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5 £ X W
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l.ocation and Trans—action of the pac Regulatory Gene

Jiang Qiaoling Wu Ruping* Yang Shengli
(Shanghai Research Center of Biotechnology, Chinese Academy of Sciences)
(Shanghai Institute of Materia Medica, Chinese Academy of Sciencesi*

The study on the localization of the pac gene indicated that the re-
gulatory and structural genes were located in a2 3.5 kb Hindm -EcoRI
fragment, This paper reportied that a series of deletions derivatives of
plasmid pPA6 was constructed and the effect of deletions on the pac ex-
pression was determined, The results implied that the pac regulatory
gene was located in the Sphl-Pvull fragment within the pac structural
gene, Then, the SphI-Pvul fragment was cloned to the plasmid pTZ
18U at the Sph 1 -Sma 1 sites and the resulting plasmid pPA57 was tra-

~nsformed inte the penicillin acylasc producing strain E ,coli D816 to ob-
serve the cffect of SphI-Pvul  fragment on the chromosomal pac exp-
ression, The results demonstratel that the regulatory gene within the
Sph I -Pvull fragment reé{ulatei the pac expression in trans, Computer
analysis indicated that there were two ORF's in the Sph1 -Pvul fragm-
ent as the possible candidates coding for the regulatory protein, The
precise localization of the pac regulatory gene is underway,
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