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WE LB I AL, 258 %8 FNR 3 pac XX R/ CRP 3 pac HE =
EHEWEER GEE CRP A S A U TAHER LM DNAFFL. HE. NS5
R riE X8 DNA JF7), R 4R CRP £ A4 & L A RIERTF FF1A TGTGA,

Xx%®i§ CRPEAQ.FNR ES.FEX G iLs, BEEE

FEECBAMERE pao MREZEZRE RN ZW, O R0 B HEHEE pac 35,
T cAMP.f) I A\ g # W R EEA B ER ™ . XBFR T cAMP 1 CRP (cAmp FHEH)
EeWvtE 5 vac EEMREIFE . M op BB E. coli M182 FITLEERY crp &
BT -FoK-FRIEA T WRAEHEE R4 TN S S EB BN RET Z8HE . KL
ZHTHEEEGCBRABRALE EERXGTRERE. FNREHRBMNEELEER
NHEEDR— N FENERNBEAEAET. BE-Z®W T4 20 2 FNR BH
FAEMRAT .- E PO EMAMIAREY 2, ERLBP,RATH A nr ZEERBERE
E.coli JRG1728 M SCFEH] fnr ZE HFFE FNR X pac EFEFRE R,
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112 GRKSH B B R 8 E. coli M182 Hl E. coli JRG1728, % pFNR 1 pCRP B
Guest Wt , HERKEH F LR ESEFLHETE. -
1.1.3 SESREMITRANG LB EFER TIRIURRfEL. LBB Mk LB 8w
Lo THA. B THEEE GBS R HNERE () . B0k
1, BE 6% 1,NaClo. 5. 3 2,88 0. 2, 4 ¥ a7 pHR. 0, EF &4 . B DNA &#1ikigs
B 37 CL AR AR K LRI IE I (B 250r /min) A3 M #5 (L FINE B E G BiibERIE
HEBERE Y 22°C,250ml = B 150m] EFHE, 78 I8 B L HEFE (100 /min),
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1.2.1 SBAIEECH DNA fisdh. 2Bk (5—e),

1.2.2 HEE GEEENNE. . SRR,

1.2.3 DNA [FF|ll & & #: Taq Track Sequencing Systems ( Technical Manual,
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Promega),
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Table 1 Strains and plasmid
Strain/plasmid : Dis.cription ’ Source
E.coli D816 | Containing penicillin G acylase gene operon This lab.
E. coli IM10% recAl supE44 endAl hsdR17 gyrA96 recAl ‘This lab.
thia (lac-proAR) )
E. eoli JRG1728 (Alac galU)galK rpsl Alara-leu] _ Professor Guest
AlvyrR-far-rac-trg] )
E. coti M152 E. coli MC1000¢crp™) This lab.
pOK12 Vector Km’ Reference(127
pRK733.2 Vector - Ammp© . This lab.
pPA4 pRK733. 24+fragment{A+DBlof pac gene Ampt This lab.
pPAS pRK733. 2-+fragment A of pac gene Amp* This lab.
pJL11 pOK12+-crp . Km® This study
pJLi1z pRK404+1{nr Ter This stady
JL3 ‘ M13 BM20+{ragment B of pPA4 This study
M13 BM20 ' Bochringer Co.
PRK 404 Ter This lab.
2 %Xk

2.1 EHEE FNR M pac BEBAFEFSER

iﬁﬁ*%%[ﬂﬂ@%iﬁ%?}ﬂa FNR 45 .FNR M K EZHE RN FEE BB EEE
HHTiHESRA, MM FNR AR EEMAREER. Y FNREGSTHAERS LR
f-30~-50 K, BIERABER, MEESTESI T THEIE RUABERY. pac HENRE
HEEMHIBE, EREAHA TEERE, VA - BN RN Inor BERWRT AiRE
pac FEMPUH . B for BBk E. coli JRG1728 £ fnr HF 5 538 8%, BUR pFNR &)
Hind I -BamH [ f Be& 4 fne HEME 3T BMERGR RN EE L SBH ior £E
7L B S5 DUSE (kL pRK404 ) Hind ¥ -BamH I {3 5, ¥4k E. cofi JRG1728 Jo 2R
3 pac FRMBW. BT pac Fik FiA W pPA4 Tl pPA6.pPAG &4 pac K BIF.
BEREGE . SHEEMATER.W pPAL BE ERBRINEEHF EHRERT A pac
FiIEEREMEE-.

Jf%r pFNR H Hind § #1 BamH 1 §84],pRK404 F Hind I | BamH I B/ %K.
{667 5 BE4Y TS pFNR By 1. 5kb B & B, pRKA404 #9 10. 6kb (4 7 Bt . Ai{LJ5 0 DNA Fr B
B TADNA IR EE 510 E. cols IM109,7E&E Te TR LRI®EN Tc HEHAEE,
W g4 . B E . B3 pJL12 ik . ¥ pPA4,pPA6,pPA4+pJL12,pPA6+pIL12 55
BEEAL Inr EEBIEEE#k E. coli JRG1728, EHHZ B (PAATETEMR(FT . 22C B
72 B IS PAC TR . S5 2, |

E.coli JRG1728(pPA4+pJL12)#1 E. coli JRG1728 (pPA4) A PAC {E 1Y L E. coli
JRG1728 (pPAG+pIL12)HT E. coti JRG1728 (pPA6)HI PAC 15 £ 4024 , 5 W, FNR 7t pac
ERFZAEFERERB.
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F2 FNR ¥ pac EREREHR W
Table 2 The effect of FNR on the expression of pac gene .

L Inducer Cell density Activity of PAC
Strains
(PAAD {ODse0) (u/100ml) 10~3u/OD 00
E, coli JRG1728(pPA4L) + 4. 00 44. 40 31. 80
E. coli JRG1728(pPAd+pJL12) -+ 5. 20 37. 60 35. 00
E. coli JRG172B(pPAR) + 5.19 11. 40 10. 90
E. coli JRGYIT28(pPAG+pIL12) -+ 3-52 9. 50 13.00

2.2 iB#EEA CRP X pac RERLEITTEEER

Ot E. coli JL+4~F CRP FS# 53 Fi#4T THW S THREM TR, & Bl CRP
MIREERBERHES M SN EHR L. HCRP &5 A5 FNR AR 4HEH. IFEN
E. coli M182 J& E. coli MC1000 B crp BEFE R 3 A8 8 corp BE TEI S N @
pOK12 #7 EcoR I -BamH I {i 85, ¥k E. coti M182 FMEH Y pac RIXW B0, Fkr
pCRP 47§ f] EcoR 1 #l BamH I E§4],pOK12 J EcoR [ 1 BamH | BY/ES &, ik H
B4+ B pCRP 0. 9bp By H B, pOK12 #9 2. 13kb ) B BE, di4b 5 57 DNA B B3 B T4DNA
HERME F5L E. coli IM109,E & IPTG Xgal BT LI ET Km B HER% . B
BN B YIS E LR E pIL 1L Bk, pILLL BRI 1.

H pPA4,pPA6, pPA4+pJL11, pPA6 +pJL11 4 Bl 5% 4k 2 1K &l B4 B & Bk E. coli
M182,7E%E PAA FEEMRAT.22CEE 72 /B, M2 PACHTE N EBWE 3, E. coli
M182(pPA4+pIL1DPAC #EHE E. coli M182(pPADE 3 %% 4. E. coli M182(pPAS
+pJLIDA E. coliM182(pPA6Y ] PAC (& 1# %, WAL ,CRP *} pac H:EFKiEH EIFE
YEH . 3 B CRP X I E KT pac BE M LR,

# 3 CRP I pac BEEFZEHIE R
Table 3 The effect of CRP on the expression of pac gene

. Inducer Cell Density Activity of PAC
Strains -
- (PAAD (ODgponm) (u/100ml) 10730 /0D g0
E. coli M182{pPA4) + 2. 50 . 28.80 18. 80"
E. coli M182(pPA4+pJL11) + 1. 56 52. 00 57. 50
E. coli M182(pPAS&) . + 1. 56 . 16. 20 5. 60
E. coli M182(pPAS+pJL11) + 1.80 16. 10 5. 40

2.3 ZHEEEEFEIIGNE

B #R%3E Bk pPA6 ) Hind I -EcoR T F B 418 pac YR 2 K Mg+ B H , i
Hind ¥ -B BRI BUR. pPA4 B pac A B & T pPA6™” B ILFE Hind T -B K B il ik
HIEHEEFEFEAZEERMWE S M. BiE¥ CRP M pac FEARIEHEHER, ™
pPAS ¥ Hind I -EcoR 1 K B8 B ahF K . kst pPA4 & Hind B -B J B JE I E .

Hind B B§ 1) pPA4 BTk DR 20 2. 7kb 9 DNA KB 7R BM20 # &8 Hind I £ 5
L BB JL3. JL3RyE NE 2. MR M EEWEE ERY DNA FHl, SREN
TFHEM D CRP EEME & SR IERSFI N TGTGA,

MG R L3, T FRIM 55 R 0,
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BamH ]

EcoR 1

Bami 1 4+ EcoR | BamH 1 + EcoR I

| Separate and purify DNA fragment
‘ Ligated wit_hiT4 DNA ligase
i Transform E. coli JM 109
| Incubate at 37°C for 12—16 b
| Select for Ker .
Transformanis

{ Plasmid isolation.

' Restriction analysis

BamH |

' e EcoR T =
Bl 1 R pJL1L AR

_ Fig.1 Construction of plasmid pJL11
ACATACAGATAATGACCTGAGCTGTCTCTCTGGGGGTCATCATCTATGCGTCCGGGGGATCTGTC
ACAAAAAGGAATAGAACAAAATGATCAGCGCTGAATAAAGCGATTCGTTTTAGATCACATTAATG

(AGTGT)
AAATTTTTGTATCAAAAATTAGTTATCGCGCTCACAGTTCATAATGAAACAATTCTCTGCAAATA
(AGTGT)
GATAACCGAAGCTT
Hind T {37 £

GRBH B HBS A KB RK G CRP 46 A6 A BRFFEH TGTGA,
A BT RET BRI (=77 — (8D (— 11— (— 120K, SHEME RS E AT
B4 B ALY . LR es F 5 93 DL ATHRE A9 Hind B -B ¥ B3 pac 3£ 32k B B4R 1E
F#PLH Z — 2 CRP BE /B EIRRE, AT B E2K M4 FAYSKFEHHT
CRP % E % pac F ik 4 B R4,
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Hind 11
ﬁ‘mﬁm
A BEM 20
pad 7.2kb
CA 8. 4kb
2 Hind 10
Hl]'ld bl Hind 1

Separate and purify DNA fragment
| Ligated with T4 DNA ligase '
| Transform E. coli JM 108
i Incubate at 37°C for 12—16 h

t Select white phage
Transformants '

| Plasmid isolation

i Restriction analysis

Hind 111

Hind iy

Bz MW L3 MR
Fig. 2 Construction of phage JL3

3 0 #

FATF B CRP(cAMP 2% (1) 5 %I 8 bk M182, 152 CRP B &3 pac HFEF%
. I SRR Y CRP X pac RERKEE SRR, BT pac SHEE N LI FFIH
EOWAHEG CRP &AL TR MM H cAMP 5 CRP 98 &K CRP & & {1 &
O AR RNA B4 B 5580040 T0E A TR N pac EHE 43, W EBAERE,. B T
HOIE I T A0 BERR — FEBEIE A B BRI BRI LBS 15 H1 . 6 cAMP BRI R AR, pac BRI
BRI HEFT » AT pac ik BB X A4 T AL 08 TR B pac B #akm
| SBAEF . ELTE pac G E ERFR M ELAME R R CRP & & i TGTGA X
bR R A 2 BT R R 4 B T % DNA EAMER S E A MK CRP 5 RNA B &
B E A A it — B B AR pac BER BN HMRTR SR AMTOER, — £
SN A LR FEEGCHRABERAXT THRERS FELH TELERM
WAL X % B AT SRR 7E — S B, VY pac TEMEEL R4 FRIRIE.
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FNR HEES E.coli ERERMHTERAXRNER, EFMHT —HEERET
Rk W2 E MRS MHBEEAFREEEHEFEGRE. Eﬁﬁ%ﬁ.ﬁﬂ?ké’aéoﬁ\&
FNR B SRR T , S 5 M SR 2 B TR A FNR 0 B b B R E. coli
JRG1728. %% FNR 3 pac B REME W , 55 R FLH FNR 3f pac ZEREWMEMA B
FoREE R, TR A 5 ARG IFERF Y pac EE XX,

2 £ X H
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The Regulation of Penicillin G Acylase
Gene (pac) Expression by CRP and FNR

Jianglan Yang Shengli
(Shanghai Research Center of Biotechnology Chinese Academy af Sciences,Shanghai 200233)

Absiract pJL11 and pJL12 were obtained by cloning of crp gene from plasmid pCRP to
pOK12 and fnr gene from pFNR to pRK404. pPA4,pPAG,pJL11-+-pPA4,.pJL11+pPAS
were transformed to E. coli M182{crp~) and pPA4,pPAG,pJL124+pPA4,PJL12-+pPASG
to E. colf JRG1728 {Inr™ ), then activities of PAC were measured after fermentation. Tt
can be found that the actlv1t1es of PAC in E. coli M182 (pPA4+p]Lll)1s more than that
in E. cof M182(pPA4) the activities of PAC in E. coli MlSZ(pPAG-l—pJLIl)ls simillar
to that in E. coli M182{pPA6). The data indicated that CRP protein activated the ex-
pression of pac. About 2. 7kb DNA segment upstream to the pac structure gene was
cloned to BM20. It was found that two possible binding sites of CRP protein upstream to
pac promoter by DNA sequencing. On the other hand, the activities of PAC in E. colf
JRG1728 (pPA4+pJL12)is simillar to that in E. coli JRG1728 (pPA4), activities of
PAC in E. coli JRG1728 (pPA6+pJL12)is simillar to that in . coli JRG1728 (pPA6).
The date indicated that FNR protein is not involved in the expression regulation of the

pac gene.
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