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GL-7-ACAB{L B2 B Fr B 9B 1L 2 7 B BB RE{iL

1 25 X1

ERZ

(pEM SR LIS R BERN, L¥

ATIREBTAERIL 130 Bk (Pseudomonas sp,130) Pfafk EEEBEH 6,8kbay
GL-7 -ACA VB EE N BB YL, EREMURERRNXEHEEERSTFER
TErEEEEMERKE, SREH, FRENAEL, FfEE EcoR1, HindI, Clal
i, SEEEG~4Hpal ., FH4Xhol ., =4BamHI LR Pst [ 145, FHE@EHRE
TXEEA R 2 AN B, ST —RANETTEMI, GL-7 -ACARI{MERADRK
={r763,0kbAB,-By-Hpa I B k. SRR T UpACYC184, pDR540, pUCL9 ERFE
AR TR MR (47 B9 DMRO, pMR10FIpMRID) 76 KB #T B P B (L B R0 Fh 0k F, Wz
¥R EHtac S T ENE AT tbtety 2738, HIpMRIOKI=EEE thpMROE 15, ifiditac

BEFNEREE - MacEsi TR (PMR1D),
EFEE KRB E SRR RERHT T ie.

X

LIRTR AT & 0, FIKRE
FrEi g9 pBR322 Rk E AR B HL A
8 3 R 1308 BRAY e 0 (R DNA L 7 F2 1%
HHIBGL- 7 -ACARLREEHD R B,
EHFRPMR 5, pMR 6 fipMR 7 ke
KB EDFHEETEGL- 7T-ACABHLE
B, TR EAT,GL- 7 -ACAK
@ik 7-ACA, 7-ACA ERBEBREHK
REEMEDSER AL SEEEK
47¥7iFH8 PMR 5 %1 pMR 7 iR EA
ik DNA 47, FFRARSNERBGT
BERs 489B XE T EARR R RS
i, 7 GL- 7 - ACAB LB /K F—H.
pMR 6 p 4> T B8/ TFpMRS5 fopMR7,
BB EREEENESZ— FEU
FARA L 0 R B R AR AR
BEHATH, B TREEE, BIXnsg
WU Rk SNE SEMERERE
rEsEEsRAREEREMEMN. HT
BT RAEET | & . § #GL-7 -
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PRRKEH A — R ERR R

GL- 7 -ACABEAVEg: BEFEEN, EEER

ACAFEAL W BEEXNBFE PRI
iR EEE RN ERACE, ROMNEAR
BRI AT T RIEAR S I, &
AR T =4k pPMR 5 #1 pMR 6 f11§
ANEBEHBEEST Bl RIAINKRER
MR, HETGL-7-ACA BiibEB 2R
fE R B Erya b E LR GL- 7 -ACARE
{LBE RN Fr e tet, tacHilac-tac% 3D
T T & K.

R

(= EHEARY

&1,

(DIMEE, SEHETAN

PR, EEEETT AL HNBRL
FBoehringecr® &y, I LA A2 AT B:
AT EHR R Y .

(ZDVEH DNA A, mREHARY

AT 19905 12 1S H g 3,
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Table 1 Strain and plasmids used
in this study

* 2 WHARRpMRSHML S S

Table 2 Restriction sites on recombinant
plasmid pMR 5

WHRARN % L m UM |89 R%pBRu: Lu| MAKE L
Stram. and Genotype. &—. charac- References Restriction Tc.)tal "Sites on Sites on
plasmids teristics cndonucleases | sites pBR322 insert

(Strain) BamH 4 1 3
E.coli ceve | thr,leu,thi,sup,tonf. § Cla ] 1 1 g
(Plasmids) EcoR ] 1 1 )
pBRs3z22 Amp?t,Tetr, 4,4kb 7 HindX 1 1 0
PACYCiB4! Cm~,Tet'. 4.0kb 8 Hpal 1 a 1
pDRs540 Ampt, 4,0kb 9 Pst] 5 1 4
pUC1s Amp*, 2,7kb 10 Sal [ 6 1 5
PMR 5 Amp*,Acy*. 11,.2kb [This study Xho ] 2 0 z
PMR s Amp?*,Acy*, 10,1kb |This study
pMR ¢ Cmt,Acy*. 17.5kb [This study SH ek W%Eﬁﬁﬂﬁﬁﬁ%ﬁﬁé%fﬁ%i&
pMR10 Amp?,Acy*. 7.5kb |This study . P .
pMR11 AmpT,Acy*. s5.8kb |This study TR B, %%E?BE%&&%RE%L%'
pMRI2 Amp’,Acy-. 5.1kb This study FiD AR ATEE R, HENEBrAEREBRN
PMRis | Amp‘,Acy~, 7.tkb [Thisstdy  ghpg (£3), ik, B RHREHRS
pMR14 Amp?®,Acy-. 5.1kb |This study . \
PMRI15 Amp*,Acy-, s5.8kb |This study BjXhoT, BamHT , Hpal LIRPst] %

Egtn{r &, TeHEANE: LB 18 % fr H.
H#FFRRDNAR{L P 1afl FpMR 5 ik A9 FRITEEE I I o
Y3 @117 BT (SHBRERE pMRe YR HBHEA
(IGL-7-ACABLWEAME " @A

LRGSR

& R

(=) EARMMR S DRSS HINE
Mo

Bk pMR 5 R H1 R & Fikr pBR322%1
R TREMES G & DNA Ly 6,8kb
GL-7 -ACA B bl A K B RN i #
o ZIEHLF R DNA 4F % EcoRT |
Hind W % 8 FpFR K184 B M SR8 3% 55
FT0.7% il vk, MIERIkEH
Logto B E, TTRIERL EREN
R BAR FRY 0 A . &£ 25
6.8kb BIEA B L & AR ] BEAY40 &
. SE®MLUTHRETR pBR322 LAy
EcoR1I i SifE B E, 4 5l¥ EcoR1
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WL EAFTR PMR6 89 & 5 #F B
Co00B ¥ (E .cali C600),8:1.kGL-7 -
ACABrLESIEH:, HE, B E ARF
FIE &R TR PMR S Bk MESZ—.
M By K/hkE pMR 5 | pMR 6
Kl.1kb, F#, XNpMR 6 JE17HiA 8 Fi
MR ESAY RGBSR , R BUREEcoR 1 |
Hindm, ClaI 44, 5pMR 5 g5
RATERGHA Pstl 4,4, FEEFE—
AL ERy 5 B, 0 2.4kb Xhol FrEg,
1.1kb, ¢,7kb# BamH1 Fg, 1.0kb
B Pstl B, FE#H—b8ERp, 45
#f7T7pMR 5 fnpMRs a3 EcoR I /Hpa I
FEcoR1 /Xhol RyXEGIIILEE, BN
BRANLFES . X EEIERMAK pMRe
SRR EE LD AT ([E1b) iFEH, EERE
PMR 6 rt By $b IF BRI A R 47
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Table 3 Analysis of fragments of plasmids PMR 5 and pMRs cleaved
with restriction endonucleases

BB R s kOB X A
Restriction

Plasmids endonucleases Sites Size of fragments in kb
BamH [ 4 6.8 2.8 1,1 a,7
Xhol 2 2.3 2,4
Pst] 5 5.0 8.7 1,4 0.8 .3
BamH] + EcoR I 5 4.0 2,8 2.8 1,1 T
BamHT1 + Xhe ] 8 6.6 2,2 1.1 0.7 4

PMR & BamH] +Hpa] 5 6.6 2,3 1,1 0.7 5
Pst] +Xhol 7 5.0 2.2 1,5 1.4 0 0, 0.3
Pst] +EcoR [ g 5.0 3.7 .8 a,7 Q.
Pst] +Hpal 8 3.8 3,7 1.4 1,2 0.3
Xhol +Hpal 3 7.1 2.4 1,7
EcocR] +Hpal 2 6.7 4,5
EcoRI +XhoI 3 6.2 2,8 2.4
EcoR] +Xho] ] 4,7 2.9 2.5

PMR &
EcoR] +Hpa] 2 2,7 1,4

Xhol
BamHI

a

Bt EAFRKRPMRB 5 AIpMR 6 oy 44 % E i

Fig.1 Restriction maps of recombinant plasmids pMR5 and pMR ¢

PMRs s Ah B R, Kt
pPMR 5 0,6kb, 5B —#klkk pMR5%
1,7kb, EH, PMR 6 JRErY M4 rates
PMR 5 ik /hi.1kb, ‘
(E)CL-T-ACAR{L W BE K )X
AT ’
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HTHIEGL- 7 -ACA B LB ERAE
ELAFRPMR 5 6, 8kbiF A\ fr B LAY 41
GJIERER, FIRT JLFR BB AT A AL
TARREEFT #rGL- 7 -ACA Bt{LEg
RE R BAERBITEE EPHRAKE,
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2 RRGFEREE. BT EER, BEREFT Y L B AR BE A
1, pMR 9 51 pMR10. &N #1&% 3.5ka{J B,-B;-B, B, REH

BIEREANPMR 5 DNAZBamH I

HA BB E FixpACYC184 #n pDR54

B/S
B1
T
Cwmr
B2
pACYCI84
B3
H B4
i o, 3
BamH] digestion BamHI partial digestion and isolate BamHI digestion
B { B B4 ! B3 B2 B B
L J L — J
ngatl(y Ligation
H
B2 * H \Sm
B2
B3
Bi
) NG T
Bs Hp . BamHI digestion g ™ indIll/Hpal HindIll/Sma
BamH} digestion ‘ and/lsolare digestion & isolate  digestion & isclate
LY
: ’ H Sm
B B B4 ja B's B_z HL_p BE BLH *
1 .|
1
l > 4 l Ligation
o HB?2
Ligation Ligation .
Bjy
Hp/Sm
BamH] éigestion
and religation
Hp H B, H By
- b4 R
Q
/s
' pMRI4
Hp/Sm Hp/SM

M2

GL- 7 -ACAREMERX A LR RE
Fig.z Scheme for the sabcloning of GL- 7 -ACA acylase gene
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B BamHI {7 gk, #E{SZE pMR 9 fi
PMR10, ##pMR 9 fJipMR10fg E .coli
Co00£8 B FGL- 7 -ACAB{LEIZ F7, T
AEEHndIM Hpal R BT HKE
Bk IR R T B2 UL By -Bs-B, B
ml#E AN, Eit, #EPMR 9 $GL-7-ACA
BibBS R H B & T pACYC184 Fiki )
tet FaFH T, WE pMR10dg, #E
AR BlEtacH s FHERZ T 72 Rk
MR AR o R {5 B —28 GL- 7 -ACA
Be bR s 11 R AR k7, BT & Bk
FIEA BRI 3,5kb, REHT
RERR RSN Z .

2, pMR11, ATHzZHFEB LHpal
% B, x—E 0,5kb i DNA HEETN
GL-7 -ACA B kB ENELFTLE, X
BRI RS BHInd I Hpal & pMR1o
ity DNAR£&BERITH Bafe 3.0kb iy
HindII /Hpal FrE. #SBE#HXJrE#E
B2 A Hind I #1 Sma I EfEHg pUC19 it
B (Hpal 1 Smal 2 (6 6] 347 Fik
EEE), HESIPMRI1, ZREHEAE.
coli C600 J5, fEFik GL-7 -ACA Bk
BEi% 1. Ht, BrZHpal EB,ZHX—
B0 5kby DNARTS 37 & m Bt fuRg & A
Mk, B—J5H, FEJRR pMRI11Hg
B, BRLBEEE N BATPUCIOR LAY
lac FEHFEITH, % TREFEANN
pMR10Ey H,-B,-B,-B, KB FE&H—
A tacH 3hF, Wik, £ pMBit 4, B,-
B,-B, FEAT EER lac-tac | 317
iz T

3, pMR1ZRIpMR13, N7 5B, -
B,ix—0,7kb R Bt 5GL- 7 -ACA Bt {bEp
AR KX F, ¥ pMR10 DNA A
BamH 1 ¢ 4 BB B4k 0,7kb [
B,-B.#f2,8kb#B,-B, B, RE4H
¥ & 11 % #F] BamH 1 B £ pBR322

© PEMFRMEDHARMATIRKSHIETR htto

Fikr L, #ivhEkr pMR12ft pMR13,
PMR13 § B,-B, K& # JF [/ o AR 18
EcoR1 /Hpal % B§ t7MI#E, #HTF
PMRIZIFTB. M1 B, ZHEHFHBHEHD
P AR R, AR E BRI E
BFm. AEW, FERFELRES, &
Bz "Bs E‘ZBS-B.;H‘EE.Q{J Eéﬂﬁﬁi&% GL-
7-ACABLEREE 1, Eik, WTELES
EFAWEX, B.-B;, 5B,-BHEIHER
A4 IR
4, pMR14 fir pMR15, 3b— B3R

¥pMR118S3GE, HEFHAB,-B, ek
HGL- 7 -ACA B 16 B &t NEBRLE
B S8 &I, MpMR11FEBamH I N5
J5, M T4 DNAEKRBEREEITEL
E.coli C600/a, SPpMRI4pIEALTHE
E’E’f‘hg@?ﬁﬁs ﬁ_“ﬁl‘tiﬂiﬂﬁ Bz‘Ba H_&‘%EE
W EHRENERE Y. BE—FHE
e yEE RpMR11, #{kFr= GL-7 -
ACA BifLEl. HBERNRE—LEL
Fi¥rdn pMR154r 785 pMRI11MER, {3
fE A BamH I Ff#E5 2 5pMR11E RIS B
WwEE, 52, HpMRISKE coli C600
HAFE GL- 7 -ACABLEMENE /1. XFh
BT ERHTEENEETRY B,-B,
FLEET M OR £ o B W, B,
0.7kbf) B, -B, FERIUCHBI bR E
RS, A A R REER .

(MGL-T-ACARI{tREENREEN
e

R AEGL- 7 - ACA BB R
REENEM L, 2REERBET R
FIEA R, X% EENRERE, B
ity GL-7-ACA B: 1 s EH B4R
TARRBHTHT . Zk—PHE8T
Wik EE R 1 ELcoli C600 7~ By A%
J1, BERAFE 4, NWEEETR B.-
B,-B, BttBEEE - B (3,5kb) 57
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PR I LE

tacks ¥z T (pMR10), GL-7-ACA

BB R AR AR FRS, WoRTEN

pMR 5 B —f%, HfEX—FELT pAC-
YCi84tY tet BT THEH(PMR 9), 7=
Fe/K V- 5pMR5EY., 7 HEEMBPMRIL
i, ZET 0.5kbHpaI EB, 3i—&
DNAWAE, GL-7-ACA B b fs B
fedik, SEEX—FBRAOTIREK S

¥4 FHEATFHNGL T-ACARLLBE
BREAHEN

Table 4 The effect of promoters on the
expression of GL-1-ACA acylase gene

B2 on WALWE = Ty
EOHRR @k AT
Recombina-| Promoter | Acylase
Vector [0 the ups-| 4o
nt Plasmid tream of ¥
_ fragment u/L)
pMR & [pBRs:z tet 37.3%
pMR 6* |pBRaz2 tet 5.9
pPMRo  (pACYCias tet 27,1
pMRie |pDRs<o tac 67.1
pMR11  |pUC1e lac-tac | 63.3

s RERERFBERHEAERBT T

Acylase gene fragment was inseried dow-
nstreamn of the promoter in the opposite
orientation

FHlacTtacHEN BT, HEHFZEKFE
L o#tac Bz 7y pMR10ME Y. R4 L
R¥EHE, WTUHGL-7-ACABLEER
RS 0kb B, ~B,-Hpa I HE L
(B 3),

EAREERA Y, S| AEE
PR ss B A B S | BIR BT B Bl
MR, HEHERBATELEN )
FAREW AP E T RNA BEBAN
iR 81,

SE—RATREFTE, £ TEEHGL-T
-ACABL{L S 2 H i 7E 3,0kbIyB, -B, -
Hpa I FrE3 b, Matsuda & 15-17 BB
JapiGK16 LI X SEeS s B EHHIR
15 GL- 7 -ACABR{LEEIE i iy =7 DNA
FE, BEMzENETERISTH, md
SR FH, HBEREE BOHEKYRE
BEMBLERERA A B 5 Matsnda 5§
GKi6 @, RE—ZHERFHFTS

Pseudononas 3pI30 - oy o™ o - = o=
chromosome DNA Inin = =B & a 'Erf — kel
Plasmid vector acylase 7 § 5 4 3 2 i Q
—_ i Piet
PMR5 pBR322 + & =
Ptet B
pMR6 pBR3zz + T—= o
Ptet 1kh :
pMRu pACYCi84+ C - = —Lt Cloned fraament
MR10 PDR540 + . _Flac o Vector uged in cloning
1 v v |
N Trangeriptive direction
ac r .
oMR11 PUCIS  + ac of promotor on vector
B —BamIl
pMRi2 pBR322 — et H—Hpal
—_— B patl
pMRi3 pBR322 — Pteg 8 —SauzA
[——2 - X-—Xhol

pMRL4pUCID

B3 GCL-7-ACARfLEZEEM
Fig.2 Localization of GL- 7 -ACA acylase gene
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JR AT B DN AT B 4517
HikE S R, EETF TR
T B LR R, HSRHEENE
BRFEMEMER. RINEZES, B#
GL- 7 -ACAB e N S B4k Fikr L&
HFZEMEEEET 3kb UL, &£
PMR 9 #7 B§/K-F {55 pMR 5 #fl, 3
RRE, EXRTBES, BASBRIY

W,tac FEEHEE AR, HRAT SR
HEE ,coli PR XY, EZ
A FEHET, BEBERERXKEF
&, ltpMR 9 fnipMR 5 | —f%. MEE
tacz BIE HHE— 4 lacH B F(PMR1D),

FERIKE U34S S pMR10 #824. 4 LB
®R, BEBENGL- 7 -ACA B:{bis &R
FFREXBFEE Ehkan, RENE

AtetAzhFo T pMR10, BRiEEEE  EKE2EAREH TR B,
B BT pDR540 8448 tac 27T ‘
$ ¥ T v
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Restriction Mapping of GL-7-ACA Acylase Gene

Fragment and Its Localization

Yang Yunliu Yun Dinfang Peng Huilin Jiao Ruishen
(Shanghai Institute of the Plant Physiology, Academia Sinica, Shanghai)

This paper presents the results about the restriction mapping of re-

combinani plasmids pMR35 and pMRs
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- 'gene from Pseudomonas sp, 130, gene localization and its expression
under the corntrol of different promoters, tet, tac or lac/tac, in Escheri-
chia coli, The analysis of gel electrophoresis of pMRS5 cleaved with
several kinds of resfriction enzymes indicated that there is no sites of
EcoR1 ,Hindm and Clal but the presence of following sites, ohe Hpal,
itwo XhoI, three BamHI and four PstI on the cloned gene fragment,
The restriction maps of pMR5 and pMR 6 ‘were delermined by compara-
tive digestion of various endonucleases, The gene of GL- 7 -ACA acylase
was localized on a 3,0kb fragment of B,-B,-HpaI from the studies on
a serial subcloning, Expression of subclones pMR9 , pMR10 and pMRI11
in E, coli was compared, Higher yield of acylase was obtained when
the gene fragment was placed downsiream of the tac promoter, The
expression of Pseudomonas gene in K, coli was also discussed,

Key words

GL- 7-ACA acylase; restriction mapping; gene localization
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