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BEER G Bty RiAREFHHR
IFHE K R HEA

(PEASR EEEMTEFERLC L8 200233)

W W EFEERGEBRILMPARATHAVER (paR)TFETHFER GHRILBEWER
( pac ) EE Dral-Taql — B £ 500bp B9 DNA F B, L BEN& % 2 ORF. 24~ ORF B H
RAESPIHED pUCIR BEI—RFEARN, HXEEARNELTER C LB~ &
W E.coli D816, WERE B PARBZNER, MRERNEHFBRIHAIEN R BT
2B (PAA) R EEE R M pacR FAMEM Y 2B RE, BAHMNYE S poc RYE
BB RNA B SR poc WHR, B PANEERRBER, SRR ENWEN pac 4
3L P EEET ORF2 BB M E L HE T, pecR B ORF2, RNA-DNA 3 ERIEET pacR &
HRAKTHEM pac BRIE.

RMiE HER GBULE, WWEHE, @A

¥RAGERS Q753

HFBE GBALEF(PAEC3.5. L1 R—FMERA T A EEEEYHIHENES,
TR RE G RN 6-APA FIE 28, T 6-APA B4 S RFE RV PEEN, &4
B BEABSGSELZMAEYTRENSE PAFERR Y, By, KB EMEXERKF
ERRBREYEHT Y, KEHEFEECRIIBYRIERFZEMIANEREE
AR MR ERMES, BUENTIRLSAPTHELBENEFEYERSL, REREY
EHHEHHARE N, BHEEFIZE 1985 £ Ecoli D816 FHET pac BHP 71O, 350t
TREBEXRFEERGTT —ERBR., E E.coli P, pac WRERBEHEHERHN, THARER
EERE N HSEZBRES, BA TN ARERRDD, ZEUMRR D, 2XFHREK
B pacR FEET pac PIEF Dral-Taql —BE£9 500bp Y DNA B, LR BEREH 2 1
ORF:ORF1 #l ORF2, HENMWER T AL pac AFERH MER, ERETH P, BHFE
#8 pacR Bl ORF2, H4h, BT ORF2 BHFBTHESRERRT pacR BEH, B
WATH#SE pac BATFHEVEFR-AEAET, B 86 M EERBREHM. FFEY
DNA-RNA B SR —HIEET pacR 3 pac FFMEMER.

1 #E5F%

1.1 8

1.1.1 i&#l: NIPAB il PAA # H Sigma 28, X-gal # IPTG 8 B Gibco BRL A ],
DIG Labeling and Detection Kit I | Boehringer Mannheim 4% #] o

1.1.2 BRfER. #BEGCHEETER E. ol D816 A LEHE=RHT £k

B 78 H 3. 1997-03-25, 46 B A #:1997-11-13,
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E.coli DHS« FI{ERB Y e Bk. E. coli AS6 FIfTE £, MK pUCI8 fE Rk, HH
pPA6 1AL FME, A FTEM pac AT,
1.1.3 BEFBFEFEMG. LB LR EREHTFREUDMEL. BWEEFHEF
BE GBEMLEE 1A RE R (%) EEIF 1, B 1, NaCL 0.5, XL 0.2,pH 7.8~
8.0, BEE GEBILMMAEBEREN(%) B 3,NaCl 0.5, 528 0.2, pH8.0,
BEFE . 22C, 250ml = MAHEEE 150ml, B8 XK P 5 (150r/min) .
1.2 FH&
1.2.1 FRRMEB.DNA #4{EF PCR: 2% (B[ 131,
PCR 5I¥HI TS B S 5 1 PCR 541, 9199 1 &°F ORF1 I SD F3f 5
;54 3 4%F ORF2 iy SD [FHH 53 514 2 B T B HET ATG ¥4 AGG #h, 1
5aly 1 ME: S 4 BT RBREEEN ATG ¥R AGG 4, 15514 3 . BT ORFI

& ORF2 W, At —4 3" 85 (%319 5. FomT .

314 1. 5 CTC GAA TTC GCC CAG GAT AGG CAA ATG 3’
2: 5 CTC GﬁiRIITCGOCCAG GAT AGG CAA AGG 3'
3: 8 CTC Gioﬁlgrc CAG GAA ATC ACA CCA TTA TG ¥
4: 5 CIC GE&BIITC CAG GAA ATC ACA CCA TTA GG 3’
5: 5 CTC AEC?}}II'II‘T CAC TGC TGG CGT TAA CA 3
in

DNA R Bt -& i I L& PCR 3473 PCR, G 4 > DNA } B, 4+ 5| & ORF1 fl
ORF2 U BRI BT EHF 52 ZH ORF! fl ORF2,
1.2.2 FEBEX GEBEEIHNE . %3014 ],
1.2.3 EAFBRMWE. A FiE PCRIIMASMA 41 DNA 5B, U pUCL8 ZHi K, #
B 4 BN pIL11, pfL12, pJL13, pJL14.

pJL11: 5 PCR $" 3% 4 A5 — Bt 273bp #9 ORF1 fl pUCL8 43 5 EcoR1 #1 Hind I B8
1, F TADNA #3EMEEE, $1L E. coli DH5q, T34 X-gal #l IPTG # Ap” & L B
BEE. RLT2EUEE, pIL1l PREA R BE ORFL,

pJL12:pJL12 o] g {Llfy A9k B, pIL12 F3¥EE ORF1 FBREEEREBTEH —
JEREA,

pJL13: H PCR 3 H4 1 iy — B 298bp & ORF2 1 pUC18 4 3 Al EcoRI 1 Hind I B§
Y], Bl TADNA EHE %R, %k E. coli DHSq, & H X-gal #1 IPTG 1 Ap' | Lk H
BH%E. HETLEYEE, pJL13 PREN FBRE ORF2,

pJL14:pJL14 ]l 25{LlAY Jrik 3k 8. pIL14 P35Ik ORF2 F BRI EHEREHTH —
SERFE,
1.2.4 E.coli RNA BH#IEL. &% k(151
1.2.5 RNA-DNA £ 7% . ¥ Boehringer Mannheim 2 81 875 5 LB 66 A .

2 # X
LARTEIBRSE R 9 pacR FET pac PI—EX#Y 500bp B9 Taql-Dral B, ZE B
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2528 ORF, Eff IMERFT RS pac FHFEH MMKR, pac ZEHR R T GE
BREHF—1 ORF W EHE T (WE 1), X T HiHEME 045K, B =48RR
pIL11-14 B AHEE LA TR pac MY TH E. coti D816, Wl PA BIIHE, HRB =
A B pac F2ER B

Dmal ppyo Tagl

I |
pac operon ORF1 3

0 1 2
1 pac BT+ ORFL A ORF2 PR
Fig.1 ORTF 1 and ORF 2 in pac operon

2.1 §B#04H3%5 ORF2 FEA—1 86 RERERENED

U EEHARRMS IS RAE L EE pac B THE. coli D816, TEHF MR FIESH
PAABHEMWAT, 22C KR o6h, M T B e BmMBHERER G RABRE N, &R
RFEl. EXBEIHNEENERT, pec BATHREE L pocR Y HEMN, HBEG
BB AR, BIMAFESN, EEMY RIS, pac BREKE, MRAEHARBSH
B IHAES pacR, BN pacR ZFEMEMY RPN FrESHNER, EER S
EF pac BYPTFTHBHAER L, F poc FRATRIWHERE, pac REREMK. AT 1T
1, E. coli D816(pJL13) % I E. coli D816 1) 60% , X F 8 pJL13 §H T pacRs
B—, E. coli D816{pJL14)EY 1% 1#) E. coli D816 A —F, 105 pJL13 M H., pJL14
RE7E ORF2 RSB TRE T HEFRMES, HE pecR K EhEE, FHHTHER
HHFE - EEETF, B ORF2 KL, &4 86 MREBMRE. pacR ) DNA FHAHE
RBHEERFFINT .

ATG ACC AAA AAC CAG CCC AGG ATA GGC AAA TGG TGT ATT GCC

Met Thr Lys Asn Gln Pro Arg Ile Gly Lys Trp Cys Ile Ala

AGT GAC ATC ATA ACC AGC ACC GTG CAG ACC AAT ACC ATA AGT

Ser Asp Dle Tle Thr Ser Thr Va Glon Thr Asn Thr e Ser

ATA CGC AGG CGC ATA CCA GCC AAA CTG CGG ACC ATT TAC CAT GAT
Ile Arg Arg Arg Ile Pro Ala Lys Leu Arg Thr Ile Tyr His Asp
TGC TTT CGC ATC CTG GGC TTT GCT TTT GCC GAT AAC CCA CAT ATT
Cys Phe Arg Ile Leu Gly Phe Ala Phe Ala Asp Asn Pro His e
GCT GGT CGT TGG ATA CCC CGC CAG ACC ATT GGC ACC ACC CTG TGC
Ala Gliy Arg Trp Ile Pro Arg Gln Thr Tle Gly Thr Thr Len Cys
AAA TTG TGC AAC AAT AGT TTC CCG GTT CTT CCC TGC TGT TAA

Lys Leu Cys Asn Asn Ser Phe Pro Val Leu Pro Cys Csy

B F pJL11 1 pJL12 REEW pac BIFIL, Bl ORFL ARG pac A FHIEFER,
H, pac BATHATE FE pac GHEE N ORF2 HEBH—1TF 86 EERR
ENES.
2.2 DNA-RNA A#3FiE3E pJL13 ¥ E. coli D816 PP pac RN AR
HEEESHAPAAFTE T, EARBAIPTGH, BE. coli D816(pJL13) EFF X B
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Table 1 Effect of the cloned fragments to the pac expression

Strain 1’;1:;“ Ce(lg):’:;’y /10 Djﬂmmwlf_l:z Oby,  Cellar PA activity/%

D816 + 5.69 22.30 39.31 100
D816{pSL13) + 5.45 12.95 23.58 60
D316(pIL14) + 5.54 19.82 35.78 91
D816(pJL11) + 5.84 21.12 36.16 92
DB16(pJL12) + 6.00 21.23 35.38 90
DB16(pUCt8) + 6.00 28.20 47.04 119

D8le - 6.00 3.60 6.00 100
D816(pJL13) - 5.33 3.83 7.20 120
D816(pJL14} - 5.35 2.89 5.40 90
D816{pjL11) - 6.15 4.60 6.60 110
D816(pIL12) - 5.71 3.12 5.46 91
D816(pUC18) - 6.50 3.90 6.00 100

In the induction and uninduction conditions, E . coli DB16 was taken as control.

To measure PA activity, the cells were washed with . 05mol/L phosphate buffer{pH7.8) and incubated at 37C for 10 min-
utes with the existing of NIPAB. The reaction was stopped by adding 5% Nz;CO; and absorbance of the supermatant was
measured at 405 nm, The unit of activity (u/100ml) is given as Ags % 31.5.

without IPTG

R 0.30r
3 0.2s)
§oaf
g 0.15F
&
2 0.10F
8 0.05F with [PTG
ﬁ‘-’c 0 N -L-/"'4IJ

1) 12 ] 36 48

Incubation time/h

B2 E.coli DBL6(pJL13)H pac-mRNA %
ERNAYHEE
Fig.2 Ratio between pac-mRNA and total RNA
in E. eoli D816{pJL13} with or without
IPTG in media

B 22C M I, 245 F 12,24,
36.48h LS BE K, H1 8L RNA, B DIG 7
iCAY DNA #REH#1T DNA-RNA 53238, 8
#il 5 RNA # pac B mRNA M) &8, &H#
R 2, WEFRETI, H IPTG FFFERT, pac
MEFETRAE IPTCH, XREHRE
IPTG FE7EHT, pJL13 BB pacR 3K, T H
Pl pecR RIXPFEM R EM pac B
R, F pac ) mRNA S BN/, R
EET pJL13 LH pacR X pac HFRWR
HEH .
2.3 DNA-RNA FA#R3ZEH pacR HIFRIE
Xt pac MAFNRIBIBIER

AE&F TR pac MY TFHFE pPAS

$40 E. coli AS6, HEHBZH PAATFET.H E. coli AS6(pPAS)EH T ABEHE P
2CEIRIEFR, B F 12.24.36.480 BUE B 1K, B RNA, AP F DIG 471289 DNA
B #4T DNA-RNA 7238, K8l & RNA F1 pacR 1 pec B mRNA &8, £R LA
3. HEPAR, EIRFHEMNER, pacR B mRNA FBE EFBEE, T pec B mRNA
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SEEL LA, ETHRMER.

2R 0.30

ween,/
=
b
WA
T

1 - ]
24 36 48

=
=1 4

Incubetion time/h

B3 pacR WEEM pec BFHEW

Fig.3 Effects of pacR expression to pac transcription

REHTEEEFH PAATFET, EABEVH, pecR BIEAMMEME G B PAA T4,
pac BEIE R RE, BT pac B9 mRNA S BZE L RMTHEE R RIS EK, pacR Fik
MEMEREEENASRE, T THRANESH PAA, BEHSES T pac BYUT
FIRAEE E, 8 pac BIERREM, pac B9 mRNA B &,

EREANERIIEE pacR HWRBFHEFKT LIWH pac BITRIE,

3 i #®

RKERHEFBRGCBLEBMNERARE TEIVEHNEL. poc BWERIESR
cAMP, X Z B BE, B E, R EXMBFELSERWIFE 2, R, 25 pac RXR
EHAFETE FEA T4 EE, Bitt, FREVTE FHEBR poc REHATIF R T2
HFER. RMNYGSHAEE poc SHEEG LN T8I pacR, HED R BEE, LR
% pac ZHEENT IR, pacR WRAFEE T —B £ 500bp 8 DNA FBN. EH
BAH M FfRER) ORF, 2 H & MBI T ORF2 & pacR, W Hifiit DNA-RNA &%
ZUEBR T pacR WA pac WU T RAEER. EH, RITEML T pacR, FHFiF
T pac BUAFFHAFEVTE FHHR. pacR T pac ZHHEFRNTE, REZH S pac

MR, XTHEEREEDPERER. RIAOEH# - SPHRFEEFRREEL pacR A
i opac HFK, LB T EER G LB RZIFEILH .
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Research on Regulatory Gene of Penicillin
G Acylase Operon( pac)

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

Abstract Regulatory gene of Penicillin G acylase operon { pacR) was located in a (Tagq 1-Dra 1)
fragment within the pac structure gene. There were two ORF been discovered in the fragment. Two
ORFs:ORF1 and ORF2 were found in this fragment and their transcriptional orientation was oppo-
site with pac.4 fragments containing ORF1 or ORF2 with or without point mutation were obtained
by PCR. The point mutation changed the initiation codons of ORF1 and ORF2 from ATG to AGG.
4 recombinant plasmids pfL11-14 were constructed by cloning these fragments into plasmid pUC18
respectively. The recombinant plasmids were transformed into E. coli D816 and the effects of cloned
fragments to pac expression were estimated. The results indicated that pacR was ORF2 and the re-
pressor of pac operon was a protein with 86 amid acids. On the other hand, the results of DNA-RNA
dot hybridization were also in agreement with this point.

Key words Penicillin G acylase, regulatory gene.
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