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(LB KFERHRFE R, Dundee, U. K.)

BEWEE pRL] 1 pRLIO ENERSEAKXBIFES A ARELS, RHEHEERN
& pRLIM # pRL10M . #£:FR $18 & if0 DNA /7343 # %8, pRLIM 1 pRL10M
SR EHHEAFFIET 1S2 #1510, DNA FH|5r 8028 1510 2 1S10-R 1 1S10-L py 386k
HTHAFFIHEF. FEETEABENFAEN. Southern X R A IEMMERS DNA
fi R g 1510,

RWE TRk HER

#5 ¥ (Blue-green algae) X FRIE M (Cyanobacterium) E—FYCREH FFOIEE 49 .
B 1970 4F Shestakov U/ DNA B F A BEE, E¥S TREFXHTRTR
BAERE. 1981 4F Kuhlemeier SR K BH E ML MM BN Anacystic nidulans B 5
B4k BT fL P AN T3, 1984 E Wolk I N HB KB HSZRERERaERN T
Bk, Bl S (conjugation) HAME. HTX—RFIFHREEMHE, BAHEED
TH¥ES %, WAEERRERIHAREEFEEEN.

RINEALK RO FENEFHREE pRLL M1 pRLI1CISIA GBS RP, £H
KRB RSESHARRS, NREERE, HE-SERBERETEE, XX
BRXERE LT FRE KT T 8.

MR oo &

(—) W, EEFRN

fHIR¥ (Anabaena sp. strain ATCC27893) ¥#TF BG110"'4, KEH#F# S17-1 8%
AF LB, S17-1 EF AP EEH RP4 fiTEY™, EE M Km R0 HRERREER
%, WHEA BTSN DNA , 3B IR pDS4101 (Ap") fZEHE & pRL1 1 pRLIO
(Cm") $#4LP) S17-1 P, BREFHRATEERNEBENRE I UE, HHEFRS
¥ Anabaena sp. ATCC 27893 32k, #EfrXlEE4S4M, HE pTZ18R (Ap’) ¥H

AP 19914 7 H 17 HeHEl.
« METHRN . WTRIEXEESE R, BM 310029,
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Pharmacia 2> &,

(=) RS ERAL

SRS FERNSEEE (7] Bud, (485 R A% CsClL &L, R
AL/ RILEE (24/1) BHREHRIER, HOMLE.

KRB FRREGOARSE, CsCl @B b RRRN S B2 R (8],

(=) FRHELISN DNA. BixfHBRIBIE -

A4 DNA { Y)W E% 2 /NATERE], k8 DNA g9R4) 5 7 K P R IR &

oLk A 4E 0. 7 % BR458 . 0. 5 4% TBE shithds . i F MR B/ Fr B DNA WITE
L 4% B ik i, SH30R (8] EH DNA,

(F0) HEi4H DNA. ¥t DNA FHS7

DNA B4 Wk [8). |4 DNA L KT Al CaCl, 3™, % Ap. X-gal Hl
PTG bk B A% . DNA FF)447 B Maxam-Gilbert {25 H7E"™ .

() XBHEHEASROHERE

M £ 23 42 4 pRL1. pRL10, pRLIM 1 pRL1OM PO &t kE, [F] B &% 4L A
HB101, FREEPR LB E%, SFRHIER A AE RS, WEEERT
1oml & 50ng AEE/ml iy LB H1, 7 37 CTIRSIBFT B FIFHE LB 0 W MR W
ZIEFMN ODeo ¥, 55X 200 BIRIERT 10ml & REKBEABRN LB A1, £37C
TiRHEH. EE 0. 8m! EHE ODqy,.

(7v) ERERSA DNA fJiREF0 Southern #32

B A KR RIS S M AL NA B3 3 RIGIEER A ETE R,
B RS DNAM, # 50ug DNA A 20 B4 EcoRV I Hind R §§ 41 1 /pe}/E . £E
0. 8% B EER: b ik i, 25 Southern EN 4B WM E K IEM . LI EcoRV
K414y B A9 1510 o 657bp DNA RIREFEFT T &3S,

(—) BHEREENEN RN NS

WU RS EEABETHR LEKS AERERET B R R EBUK, Bx % K
. A R pe R, R T RS sy Bk, 4RI pRLL AR pRLIM H
1 pRL10 {4 fy pRL1OM ., ¥R TR LTI R BT . KERFF, S E R IF AT
5404, PORVFORREE I 1. 20 pRLIM e pRL1 £ 1. 3kb DNA, iXBt DNA i F
TRk ERTRES pDUL f, £RERAEER CAT {chloramphenical acetyl
transferase) E#%. TEX B DNA 94 Sau96 1 . Ava! | Hind X, Hpal i E&—1, X
E5#HEANEFHEF (insertion sequence element) 152 o R I A4 A — B, R pRLIM
K pRL1 & T —Bc#45 Il 4 182, pRL1OM . pRL10 £ —Bi %49 1. 3kb i DNA, X B
DNA {if T & H 8 ik 60 KT 8 R ER 4 pRB325 .,
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pRL10OM

B
Fig. 1

pRLI. pRLIM, pRL10 # pRL16M iy A N I 3%
Restriction maps of pRL1, pRL1IM, pRL10 and pRL.10M
Al=Aval , EV =EcoRY,HI =Hpal, HI =HindX, P1 =Pwul,

s=Szuo6 1 , (N . DU, Vlllllllll Insertion element

(=) pRL10M th$fA DNA BIFFSISHT

% pRL10M i A DNA K BUEME 2 iR AEAA TR pTZ18R ¥, HRAIEAK
pX1. pX2. pX3., KEIEHILH LA, ¥4 EcoR I f Hind I §§91/5 Bl DNA

Pl EV EV EV Hm
. - /d pX1i
-— pXx2
- - pX3

B2 %K pRLIOM PHARBMHEE

Fig. 2 Cloning strategy for the instertion {ragment in pRL.10M
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mE ¥ ¥ #

KXE

i Bt 7

b

DNA JF5 5087, FF8a9 DNA IF5] (WE 3) 2iFE#HLA EMBL DNA 5%
CEPRRUIER A 1S109, WS LA, Bra bty 1S10 587 ARE/ 1S10-R #1 1S10-
L G /LAmEAE R, REREIF, oTLLE H % 1S10 &2 IS10-R £ IS10-L 94

CIGATGAATC
IS10R—-
ISl ——
AMTGCTTIC
----- piN
TACCAATTCT

CCCTAATGAT TTTIATCAAL
R A

AATAATCAGA

CCCAAAAATC
__G-__ —

_—

GOCLCGASTT

ACACTTAAAN

ACTOTAMAC

TCTCACTCTT

ACCCANTTG

ATCATTAAGT TAAGCTAGAT

ACACATCTIC TCATATGATC

TOOGAACT CG

CasCaaaalGe
—_—— _._G___

CGACTCAACA

- P T
ATTAMCTT

COCETAACT

GOCAACCAAA

CAAACGARTC

GACLCATTOT TAGGTAATCG

CTAOCTTTA

AACGOCTTAT
..._.__A_A.;
CCCGCTTTICA

ACTAACACA

A CTGCTTAAGT

COTATTLGA

GCTTCAGICG

GAGCAATGIT

CARAGALSGC

CACCGCTCAT

TGTCACTRAT

CGASTAAGAG

TCACCTCE AC

-\-\-\G -\(IGAA.

CCCATTGTAC

I TCTTLACTG

0
ATATTTTACA mﬂ(TCﬂ

GOCTTELCAC

e 140
GICTTACTIG
_“f\““‘"_
{1
AACATaAC AT
cemm e moemes 55

TilﬂﬁT!\I-\ COCTTLGCAT

GOGAGAAC AN

mnan330

CGTGAGC A

CACTACACLG

'[CG'[T("'CTI

TC ATGACCAA

TTICTALCS

GTGATTTA

AACTHCATG

GAAAAGTACA ATATGLACAC

GICTCATATC
T -
T Y11,

ACTCTITATG AGAASGCUTT

ACCTIGLGAG

CTaTanTCC

CTTGAGAW
§30

CTAGRAGOGG AAAATTGEA

AMCTATCALC

AACTTACAIG ATATSICATC

TAGTCACTCA AAGACTTTA

G GLTATAAGAC

700
CCTGACTAAL

ACAATCCAA

TCTCATGCCA AATICTATIG

CACGoAlTCA

3ACTAaCTTA

TTIGTCACCAC CCGTCACCTA

CCTGTTGAAA TTCGAACACC

GCICTAAA0G

TATAAATCTC

AMTCTACTC

AGLGTCCTCA

C33ACAACTT CIT -AT AlCT

GRAGALACCT

CAGAGCGTTT

TCCGAGALTT GAAASGTCCT

TCATATCATG CTGLTAATCG

GCCTACGGAC

TAGGLCTACG

V0
CAGCCLTGA
£10
CGCTTCT AL
910
ANTGLACATT
450
ACGAKCACCT

COGaassaaT

ASGGAGLC AT

\TIC('.—‘ﬁC{'G

LCATAGCIGA

CCCTGATGLT TCAALTAMCA

TGCTCAGAAA

GTTCGCTTAG

pll——

CAAGCTTGLG ACAAGCACTT CCALGLTANC

GCATGGAAGT TTIGEGLCAT

ACAGTC AGAA

1350
TCTIGHTIG CLLLCCTTCA
1120

ATCGANACGT ACTCTCAACA

TCTGOCTACA CaaTaalass

CAACCCTACT

AGCGCAAAAT TTATTICACAC

ATGGTTACCE TTTLLGLAAA

-——1140
CTCCTCM»TC

LGAAG AL‘I'I A

—_— _____{_
TTATGALASG

260
ATCT (TCAG

R

M 3 pRL1OM i A fr B i DNA 55
Fig. 3 The DNA sequence of the insertion fragment in pR1.10M
pIN, pOUT and p 1 =promoter
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(=) 1IS10 52 BRXEEE DNA %
BA Xkl E KB REE 4 DNA & F 1S20YR1 151007, 4 4 I8 ¥ (Anabaena
sp. strain ATCC 27893) fi kM 1S2 BFE WK (Boxer, M. # AfF), HILISZ H
SeWHMELIETE . BT M IS10 fRE, LRFLISI0 A, SATHENAERENSA
DNA #47 Southern 4%, HEHEREFAPRE LI ISIO MRKK. BIIEHAS,
pRL1OM Hff) IS10 ¥ H KEa#F M . EXCRES ZIH EHAFREE, MEAEEA LR
.
() BAFIRFEEINAERRERER
[ Bt I e R 3% 4L R\ KR AT B HB101, 28 AR EH B £ LB Pigs, ifd
ERHEAME 4 R, TREE K, R, RENGER 4 PROHRE, 2%
TR AN, MEABE KT 50pg/ml 8f, & pRL1, pRL10 fil pRLIM, pRL1OM 40
HARZEEBEER., XEWHH T IS2 M IS0 BN, F EXMAEENRERS.

. 4 - - .
Cm—o g mi Cor=20 gy ml 2 Lm=jui g mi o« Cm= 1 g ml
: *
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Fig. 4 Growth curves of the E. coli hosts containing different shuttle vectors in

chloramphenical
C---: PRL1; A — A pRL10: X —- x; pRLIM; @—-@: pRi.10M

T #®

FEEMPBCERA THERTFREAFAIRTDY, CHREL Y, BAFHET
ERARAYHMERFAZAGER, EER-WLEAHRNFEREY. TREH, E
BREfE AEA PRI 78 £,

LR, MTFIS2AISIOMIAA, BE THEMAERNIAKE. REISHEA
BEER @107, HEATFRABRAREBER, FLUTISHEEREHBEL.ISH
WAERAT S RIEETE EHE, RS SE WUE. #3ESciasE™™ , %
S W OB, £ 0 I8 3 P ST W AT 0 TR Y DNA XOBUBRR A BR 80, UL IS MidA TTRER B
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ot ¥ % #

KEE -

FTRRRERRHRFTR. B4 CRIRIE, 152 A13 A T8 8 ampC R E (5268 71 20
5%, BIHE IS10 HELE=ZABHTFHFF: p-IN, p-OUT £ p- 12, $eds p IN fp- T
HFRESTHEBREE K. TRELH THAFIRAT NS HTRST THNA
RREREEERKT , WTTHER T 15 S0 5 . R4 1S2 31 1S10 ¥ A 4 RRBA FR,
WIEBEFRIR @R TR BS, FEHEXHF ALY, BRERRERY
EMEBROFHE.

B s34789 1S10 DNA ¥ %) 5 )i/ IS10-R #1 1S10-L BFR 24 #HE, TRHZN

ReRtk EBED, FEIS10 M BN ERAR, IS10-R X IS10-L BT, 8 4F Tnlo
RIFEBGAIER K, B2 ISI0-L HA L— 104/ E#E S, XRE FWERTH LA
WMEMEFHER, XRPIHN ISI10 RBAESHRHEMRA, BE&TH—8

ST,
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ANALYSIS OF TWO MODIFIED SHUTTER VECTORS OF
ESCHERICHIA COLI AND CYANOBACTERIUM ANABAENA

Xu Ping™  Zeng Zhaoqgi
(Department of Biololgy, Nanjing University, Nanfing 210608}
Machray, G. C.
{Department of Biological Science, Dundee University, Dundee, I7. K.)

The pRL1 and pRL10G were transtered by the biparental conjugation from E. coff to
Anabaena sp. strain ATCC27893 and two modified vectors, pRL1IM and pRL10M, were
found. The insertion sequerce elements 1S2 and 1S10 were identified in pRLIM and
pRL10M respectively by restriction maps and DNA sequenceing. The sequence of the
IS10 from pRL10M eppears to be a hybrid of 1S10-R and 1510-L found at either end of
the transposon Tnl0. The resistance to chloramphenical of hosts was enhanced after the
insertion of IS2 and IS10. It was shown that there was no honologous between 1510 and
the genomic DNA of Anabaena by Southern hybridization.

Key words Shutter vector; Anabaena sp. strain ATCC27893
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