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BFER CBRIEBETEENE M
¥ R OIFE ETH HEA

(PEHBEZE DEEYTERTRC L8 200233)

W R RTEUABRCBAERENER, WER pPA6 RBR T —RFINEBE GHLE
HEH (pac) B9 A B, XA E. coli D816, & WHH B pac RikpyEm.
RAERBEEHTENETEE (pacR), BERREMEBFEE N pacR RBMHMDY RS,
HAENDES poc RAEN, 3 RNA RGBT poc BHR, Bl poc WEZBRER. &
B R R, ENW TR B poc BRERAEHN ORFIHREMNEART.

*@iEI FERGCEAMATERE(pacR), BHEEN
FRAIXT QM4

FBREGEAB(PAECS L INNEELTFERE GAMY 6. APAMKE LR, 6-APA
BEFERAERMEERM Y, A SMEYPE PAEY, MEXRHAEY . E2 KM
P CREW B RSES Wb KB HENE X FAFEMEERIERT,
GRERIBIRSTE 1985 N E. coli DBI6 FIRET pac BYUTF O, H#GT T —RFIHFR.
TEE.coli P, pac REFZEZBMFES, BH T HAARKKXN BFBE GBILBRE
TEE (pacRYPEREEN. N THHERL pacR, NFR pPA6 EET —RAFIEBEG
BEAL B (pac ) W BE, I X EBH TR E. coli D816, W E R BEX pac Rk
MEW, MEREFBRSASENRTER(pacR), BN FEEFE B E#E I pacR Fik
WEMTEERE, BN ES pac BAER, HB RNA BEWY pac H¥EER, E
B pac BIRKBIEE, B2, pac WRALSHW, EARALRD, HIIEMT pacR £
500bp ¥ Tagl-Dral # i Bt9, X H B4 #-1~ ORF, ORFI %G 68 T E HMRENE
BK, T ORF T 475 86 M E EMBEN B,

1 H#F k%

1.1 #8

1.1.1 . NIPAB Ml PAA M3 8 Sigma 247, X-gal #1 IPTG ¥ B Gibco BRL 24%],
1.1.2 ERMmh. FBX GBI AT E. coli D816 i LM § =HI 25T R4,
E.coli DHSe AIfEBUR Y B Bk, FURERIK pOK12 1 Dr. Jeffey Vieira 3240121,

1.1.3 FHFEMEFREE: IBEFEATERFBEME{L, IBBIFHEHR LBEHRE
n1.5%3 0 Tk, RUHEETHEER CHRABEANEHREN (%) . EHK
1, B8 1, NaCl 0.5, £ 288 0.2, pH 7.8 ~ 8.0, 3 FHF &K 4.22C, 250ml = A%

WoB B 84 1997-03-25, # [ 7 87 : 1997-09-10.
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150ml, F£ & KB K ¥R (100/min) .

1.2 H&E

1.2.1 FRRAYIEEL, DNA fy4lidh. &% wEk[13]

1.2.2 HEX GEBLERENMNE. S5 3014)

1.2.3 EAFRMHE. (1)pJLl. pPA6 #1 pOK12 i Sphl 1 Pvu [l B4, A T4 DNA
EEME R, %1k E. coli DHSq, &7 X-gal M1 IPTG # Km" i LS @ E%. pJL1
REE F B pac BRI\ T 2.4kb 9 Sph T -Pvull Fr B, (2)pJL2.pJL1 #1 pOK12 H
EcoRV 4], i TADNA 7R %3, %1k E. coli DHSe, 728 H X-gal 71 IPTG A7 Km' #i
IEEREEE. BATEBYEE, 2 PREMHFBERE pec BAUAFH 2.1kb H
EcoRV-Pvull BB . (3)pJL3.pJL2 #1 pOK12 Al Neo 1 # Pvull B8 41, f T4 DNA E 5
HE8, #1b E. coli DHSa, TESH X-gal #1 [PTG ¥ Km* R LG EAGER. BILTEEH
PISE, pJL3 PRENFBRE pac BHUTH 1.9kb A Neo I -Pvull i Bt (4)pJL4. pPAb
#1 pBR322 H Sph 1 # Pvull B81), F§ T4 DNA HEEEFHER, #1k E. coli DHSq, 7€ Ap" R
EREAAE%. BLTEHUEE, L4 PREN FBE pac BT 2.4kb #) Sph
T-Pvull BB, (5)pIL5.pYEJ0O1 1 pOK12 A Hind I B§ V1, Al T4 DNA EHERER, #%
{k E . coli DH5¢, £ Cm" #l Km' 4R F RSB R E. i FeBEE, pJLS PRET
cat #E, (6)pJL6.pJL4 fl BamHI BEYI, pJL5 B BamHI 1 Bel [ B§4], A T4 DNA ##
BELE, B4k E. coli DHSe, ZE Cm" f1 Ap" M bt H @ % . i TFE2BIERE, pIle
WIS B B pac IR T 2.4kb B Sph I -Pvull F BL, 7€ pac 19 Bl I U AHEAT
cat #H, (7)pIL7.pIL3 1 pOK12 fl Acc T A BamHI BG4, Hl T4 DNA BEHEER, ¥
it E. coli DHSe, ZESH X-gal M IPTG ¥ Km' R LR O GBWE. pL7 PREMNFE
B pac BYUTFH 1.4kb 89 Acc I -Pvull FE. (8)pJL8. pIL3 A Sspl Al BamHI B4,
pOK12 B Hind I # BamHI B84, B T4 DNA EH:EE8:, #1 E. coli DHSe, EH H X-
gal Ml IPTG ) Km' IR LI B W %. B TLBYETE, p]L8 FRENFEE pac
Y FH 0.9kb B Ssp I -Pvull H Bt (9)pJL9. pJL3 Al Tagl A1 Dral 8§41, pOK12 H
Dral f1 BstBI E§ 4], A T4 DNA E#M#EE, #1k E. coli DH5e, E&H X-gal fl IPTG By
Km' i L Ha % BibTemiEs, ol FREMN F BR pac RIUTH 0.5kb
#9Taql -Dral A B, (10)pJL10.pJL3 H Taql 1 Bl Il 847, pOK12 A Bgl [l #1 BstBI B8
Y1, B T4 DNA 8858, 51k E . coli DH5a, 7ESH X-gal 71 IPTG # Km' 48 LR
BE%. BLTFLBUES, pJL10 FREHAN BE pac RYTH 0.54kb B Taq [ -
Belll JrE&,

2 # K

2.1 pacR ZE pac E39BEE Neo I -Bgl T KB P

HHRFR pIL1, pIL2, pJL3, pIL4, pJL6, pJL8 5 5184k E. coli D816, ¥iLF E. coli
D816(p]L1), E. coli D816(pJL2), E. coli D816(pIL3), E. coli D816{p]L4)}, E. coli D816
(pJL6), E. coli DB16(p]L8)FEH FIRH % T/ PAA FEFEM R T, 22C 43 3| 5 B 96h,
el REARLDUTEE GRS, ZREE 1(E), ERFHEINHENR
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Fig.1 Restriction cleavage maps of subcloned plasmids from pPA6 and the effects of these fragments on
the expression of pac. Dark boxes represent the subcloned fragments from pac structure gene
Abbreviations: Bg, Bglll ; Eca, EcoR I3 E, EcoR V; Hin, Hind Il ; N, Ncal; P, Pvu Il ; Sp, Sphi; S, Sspl, &, the insertion

site; +, There is complete pac R within the subcloned fragment which has effect on the expression of pac

T.EMYE ST pac BYFEH, pac HERFMRE, W, EHBE LHENHFVER
B MBI pac HFREBH L HEM, ByRadmBEnynED 2 U
5 pac BRAEEEESHEZRIE, B, E. coli DBI6{pJL1), E. coli D816(pJL2), E.
coli D816(pJL3), E. coli D816(pJL4), E. coli D816{pJL6), E . coli DB16{pJL8) NI HEEE
GRALEIEASE. coli D816 BA—Z, KEFEINMER T, AR SRUERES
WYEB. MREENHBREHTEMN pacR, MBI WA RE R EYEMYER T M
BIRIFGEEIN EERBEERT THRIEFLEE, E poc NHBLBRE. MRETEE
DUV 5 5 Ay 40 B o, S £ e 49 00 A EL 49 0 T 4 K 30 4 8 % 300 b R, pac 1B DA EIE, HR
= 1 A4, 7F Bel I RSN car BB MBS Hind [ -Ncol F B E. coli D816(pJL3)H!
E. coli DB16(pJL6)FHAR#EM pacR, HI, pacR iLF Nco I -Bglll & Bel I -Pvull H B¥ .
B, E. coli D816(pJL8)MIH B R G Bt {LBEIE 1H E. coli D816 —F(, B, pacR FTE
F pac B Neo I -Bgill 9 H B P,
2.2 Ncol-Bgl T FEBY ORF 43k

T ENN ORF 247, 7 pac #j Neol-Bgl I H BRI A 3 4 ORF, 3 HAME pac
#iR. ORF 5T

ORFI #£ ORF Z ¥, {H ORF I #1 ORF [| BB RE,
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®1 HRAEY pac XTI
Table 1 Effect of the cloned fragments on the pac expression

Surai Inducer Cell Activity of PA Percentage of cellular
i PAA ODsse (0 *0/OD o 100l PA activity/ %
D816 + 5.69 22.30 39.31 100
D816(pjL.L) + 5.40 11.10 20.50 52
D816(pIL2) + 5.36 9.96 18.50 47
DR16(pIL3) + 5.04 12,60 25.00 60
D816(pIL4) + 6.00 t1.20 18.70 48
DR16(p]L6) + 5.11 12.10 23.70 60
D816{pJL8} + 5.40 24.70 45.80 110
DB16{pOK12) + 6.00 28.20 47.04 119
DB16{pBR322) + 4.80 17.10 35.70 91
D816 - 6.14 3.68 6.00 100
D816¢(pJL1) - 5.50 3.19 5.80 97
DB16{pIL2} - 5.90 4.24 7.20 126
D816{pIL3) - 5.40 3.72 6.90 115
D816(pIL4) - 5.16 2.84 5.52 92
D816{pIJL6) - 5.87 2.99 5.10 85
D816(pIL8) - 6.10 3.66 6.00 101
D816(pOK12) - 5.80 3.94 6.80 113
D816 (pBR322) - .50 3.90 6.00 100

In the induction and uninduction conditions, E . coli D816 was taken as control.

ORF 71 :
ATG GTG TAT TGC CAG TGA CAT CAT AAC CAG CAC CGT GCA GAC CAA TAC CAT AAG TAT
ACG CAG GCG CAT ACC AGC CAA ACT GCG GAC CAT TTA CCA TGA TTG CTT TCG CAT CCT
GGG CTT TGC TTT TGC CGA TAA CCC ACA TAT TGC TGG TCG TTG GAT ACC CCG CCA GAC
CAT TGG CAC CAC CCT GTG CAA ATT GTG CAA CAA TAG
ORF 11 :
ATG ACC AAA AAC CAG CCC AGG ATA GGC AAA TGG TGT ATT GCC AGT GAC ATC ATA ACC
AGC ACC GTG CAG ACC AAT ACC ATA AGT ATA CGC AGG CGC ATA CCA GCC AAA CTG CGG
ACC ATT TAC CAT GAT TGC TTT CGC ATC CTG GGC TTT GCT TTT GCC GAT AAC CCA CAT
ATT GCT GGT CGT TGG ATA CCC CGC CAG ACC ATT GGC ACC ACC CTG TGC AAA TTG TGC
AAC AAT AGT TTC CCG GTT CTT CCC TGC TGT TAA
ORF (Il :
ATG AAC TAA ACC AAT ATT GCC GTT TAC ATC AGC ATA GTA CCA GTT GAT GGT CAG TGC
TTG TTT CGC TGC TGC TGT GTC CAC TCC TGC CAA TCT TTA CCA TCC CAT GOG CGG GAT
TTA GCG TAA GCC GTT TGT GTC GTC TGG TCA GTT TGG AGA ATG TTG CCA TGC ACC GTA
CGC CAG ACA GTA AAG GTC TCT GCC TGA
2.3  pacR T pac E#)EEM Taql-Dral KA

HTHHENL pacR, WE T &4 ORFII, §4 ORF I M1 ORF I ¥y ¥ pJL7, &F
ORF | # ORF Il EHL pIL9, YA B & % ORFII &KL pJL10, pfL7, pJLY #1 pfL10 2+ 3
1k E. coli D816, REEAH M H FEST PAA FEMEMN T, 22T 4+ 51K B 96h, ) E
HRERSEUTER CRIUBEMED. ERAR2(H2). ERFAFEIFFAELT,
FIMMES T pac MAENE, pac BIFAMM, K, BEAFN LEENIHETEAFE
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BEI RIS pac BIFE

Effacton the pac exptarsi

3 I A 2 . EKEREEW, KU E.
0 ] 1 3 coli DR16(pJL.7), E. coli

a P D816 ( pI]L9 ), E. coli

P ——— - D816(pIL10), I H B R
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Fig.2 Restriction cleavage maps of subcloned plasmids from pPA6 and the BT F. 13 2 5,
effects of these fragments on the expression of pac E.coli DRIG(pIL7YWF

Dark boxes represent the subcloned fragments from pac structure BEGH 1LEEIE H 5EE

gene. Grey box represent the ORFs. ) R
Abbreviations: Bg, Bgl [l s Eco, EcoR I; N, Nco I; P, Pvull : S, Sspl; A, Acc coli D816 2 —H, X &

I;T, Tag I; D, Dra I5 +, There is complete pac R within the subcloned B Hind [ -Accl J& Bt 4kt

fragment which has sffect on the expression of pac. Rff pacR A58, T
E. coli DB16(pJL9)HY PA i&H1H E . coli D816 #J PA 1§ H11K, E . coli D816(pJL10)#J PA
&5 E. coliDB16 A 8, XEWKE pJL9 P EHTED pacR, ME LR RTTH,
pacRIFHET pac H5HIEH Tagl-Dral F B W, FlREH ORF [ 8 ORF II ###5,

#2 mRRBX pac RIEANVER
Table 2 Effect of the cloned fragments on the pac expression

Steas Inducer Cell Activity of PA Percentage of cellular PA
reins PAA ODyug /100l 10 7u/OD activity/ %
D816 + 5.69 22.30 39.31 100
D816(pIL7) + 5.67 24.50 43.20 109
D816{pJLI) + 6.53 12.90 19.92 48
D816{pJL1D) + 5.35 20.70 38.70 98
D816 - 6.00 3.60 6.00 100
D816{pJL7} - 5.80 3.77 6.50 108
D816{pJL9) - 6.14 3.57 5.82 97
D816(PJL10) - 5.20 2.53 4.86 81

In the induction and uninduction conditions, E . coft D816 was taken as control.
3 itk
AREHREBEGCBEBARAAERRENINERRE FEE— T IE Y
R, poc RIER cAMP ZUEEC(CRP K CAP), X Z 8, BE, B, A REXFH
FHiAE. EEESHFREEHATHEAN CRP ELANERSLS S AED, AR, pac B

FREBEOHES, HBESERSEREEE 2, A K REHAR, 33 & PR
FPFH R, B EENESRREEE EE. ok P, HEE CRILBEHER
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MREERER 22~30C,37C 5 37C L LR ZMBAIE 2, 4% DNA-RNA 232074, 76
FERFKTEW pac Tk, R, HE pac BEWATE FEAT0ERE, A, #E
BEHEFHETR pac BRANBETVRETHERES. RITELKELE pac BHHERH
LB TR pacR, HEULRBER, LRITE pec GHERATIRN, RAT
pacR LT Taql-Dral /B, ORF M ZRAX T BRFTEH T ORF, RINNEHEARE
FEHERE pacR HIHTHEE, LIE pacR BIFTHLH
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Localization of Regulatory Gene in Penicillin G Acylase Operon

Jiang Lan Wang Yucheng Jiang Qiaclin  Yang Shengli”
( Shanghai Research Center of Biotechnology, The Chinese Academy of Sciences,
Shanghai 200233)

Abstract A set of segments from pPA6 which contained pac gene were sub-cloned to plasmid
pOK12 or pBR322, and the recombinant plasmids were transformed into E . coli D816 containing an
intact pac operon on it's chromosome, then the effects of cloned segments on pac expression were
estimated. If the cloned DNA fragment contained pac regulatory gene( pecR), then inducers could
not bind and inactivate all the repressors encoded by high copy number plasmid harbouring pac R,
Additionally some active repressors bound pac operator on chromosome and obstructed RNA poly-
merase from transcripting the pac, then the expression of pac decreased; The results indicated that
the pac R is within the (Taq I-Dra 1) fragment about 500bp in size within the pac structure gene
and ORF ] and ORF ]l were the canditates for pac R.

Key words Penicillin G acylase gene, regulatory gene
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