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FiH Tns Efﬁiﬁﬁﬁﬁ‘gii#ﬁfﬁﬁ Exo~ 25

(PEM2R OEEYEERRTF L% 200032)

M E MM ToS EREEFE, MHEKE pIB-BS #1T Tn5 MAED, B8 10 & Tns &
5.9kb B5 M B B E R AN RHEA G B BB TN1-1, TN1-12, TN2-2, TN2-3, TN3-1, TN4-1,
TN9 1, TN10-1, TN13-1, TNI4-1, # Tnl-1 4 HBE E B4 A A HR pPH1]T %
ZHBEH 107 BT, FZEERETR, Bt EERRNEN FEN I EEEX
P4 (Muc™ ) RTEBRYERSHZ W (EPS) & B3R B8 B #% (Exo™ ) 107(TN2-2), 107( TN10-1), 107
(TN13-1). Southern Z2ZE4HHriE MY 3 Bk MM TS AR LEFREL R W A REET
£ EZVIELSHRY TnS EUBTEHETUYHFESTEREHE Exo TREMHLT,
XME TnS ELHEE, Exo” BRERE, EHREE

FERAET Q939.44

TS tEN— T ERMFEETY, TEEHTFEHNBES S, ToS BTETH L
HATH B TR, EHLETREEHAE TS WE 7 I kI (Suicide plasmid) F F
5 BESTFR S AZEMATP, M Tns BFHHERER XTI E Tns A
RAEZFI—FT 2. Tns EAFEED R TR TR A A H 8 DNA K B #4T ToS I
At R 2 e, TS AR B BRI E R B bR (WA B BB A 8 b, BT 3 B0 47
EEFR—FT . SHEIHEHL, EURTRANTHECSWE T ERNRIEHREY
Wiz, HILEE & TRAGFHAS NS, B, X ERCERBE nod, exo, nif #EH
B E L R BRI A,

& T HAR Y B ( Rhizobium huakuwii ) RREFEHRTIRAERE, 20X BB
HashZ $E(EPS), £ BMM BEIfkIE 7 2 L 37 2R M0ER A (Muc” ), EiE8 EPS HAR &
WEREFTEYERAERAEERAESIBETFREREMATY, BiEHEH EPS &R
AXW exo BEMN S, A TRATHREPS EREERARZTH SR, AV REAN
., BESSFA Tos BEVLER ik, WEZ SR E 107 43 EF—H Exo™ AF,
XX LAY TnS WA EBE, VAT AR exo ZH TR, JE5 447 IE BT
o) Eps S E—ME KR, A EEES S XN EREREREEN) K
M, TS EMFERETHERECEREDNA B ETSH exo EFHME, BESFR X
—HEERCZERREE PR, ZTREGE TS EABTEEEAR, T ER pIB-B5
£ B5 SR BUAE TS WA B, MLSRI 3 tk EPS § AR,

ERESTRIEITH,
We# F $:1996-12-16, 15 H #:1997-07-07,
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1 A &
1.1 HHERRR
TRFFAERGRAERNE 1
F*1 EREREK
Table 1 The bacteria and plasmid
Strains and plasmids * Description Source and reference
E. coli
HB1H pro. leu. thi. lac ¥ . Sm’, endol “recA” , herk” . hsmk ™
517-1 294 recA, chrom, RP4derivative [12]
MT614 MT607 mal::Tn5 Km' [131
C2110 his, pha, polA, Nal* [14]
R. huakuii
107 wild type, Exo® Rif This laboratory
Plasmoid
pRK600 Cm’, pRK2013 Nm®:: Tn9 {15]
pPH1]I G, Sp', St', IncP plasmid [16]
pIB-BS Tc", pRK415 carrying 5.9kb BamHI fragment from excR'-11 This laboratory
pJB-5a Tc", pRK415 carrying 2. 6kb BamHI-Pstl fragment from BS This laboratory
pIB-5b Tc*, pRK415 carrying 2. 5kh Pstll — Pstl fragment from BS This laboratory
pIB-5¢ Te', pRK415 carrying 0. 8kb BamHI — Pst] fragment from B5 This laboratory
exolR'-11 Km®, T, constructed from mutant NA-11 9]
1.2 &L

BREEAERE#RE N TY, Muc® & Muc™, $91%5: 5% BMMI7), 1558 AF 28C, K
B IR LB, BRHEH 37C. RETXRENFENHEEE, M. 1R (Te); %
EKm); FBENm);ZTBRNa); REBERDHEER(Sp:: RABR(Gn); &%
#E(Cm).
1.3 WHFEERIF

BEA R S17-1(pIB-B5) B 24K MT614(mal:: TnS)E W (LB, 37C, 16 - 24h) &
200ul F Eppendorf B, 0% LiF. EEKESRWAE LBEFRE E(CRnER)%
T, 37CH AT METENE—EZFHFHMIE LB(Km 50pg/ml, Tc 20pg/ml) 3F 3% &
LERZR 37CHEFF 1d, BFIE B MT614(pJB-B5::Tn5).
1.4 =F5H3
1.4.1 PFE7ZEF R pIB-BS AMEH B4 Tns AN Bdk. HUOALHR B MT614(pJB-BS::
Tn5), ki C2110 & By F B HB101( pRK600) (LB, 37C, 16 — 24h) 4% 200! T Eppen-
dorf Heh, o LI, EHEERSIHINTE LB 538 F CRim$id: BT, 37C 381
o MARTEABLILA B &R RS, BBRHE LB(Nal 10ug/ml, Km 200ug/ml, Tc
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20pg/mDIEFE L, 37CHF#, BEFHREE C2110(pIB-B5: 1 Tns) EF HIFFE L
MR RES R R R _

1.4.2 fEEFEA 107 EEEP S AR AHE FURL pPHLIL ;. B4 HB101(pPHLID) R B
B4 HB101(pRK600) (LB, 37T, 16 ~24h) % 200p1 B.0F L&, H 20001 TY AT
B E.OE W, I 400p] 2 E = HREE 107 EH(TY, 28T, 48h) H L L.
EHEE ARG TY BREHFE LR EE) KT, 28C &% 12h, MAEZHEH
Pe— B FPFF B £E TY (Rif S0ug/ml, Gm 50pg/ml) £ R4k, 28T 3% 3 4 3 B # 107
(pPH1JD), ‘

1.4.3 %% Exo R BULRE C2110(pJB-BS::TnS), Bifi ¥ HB101(pRK600)(LB,
37C, 16 — 24h) 45 2000 B2 LiE, 5% 8 107(pPHUD H, HAS RN 1.4.2, A
Ze S BE A BE LR B BUR T, MBI A T BMM(RIf S0ug/ml, Gm 50pg/ml, Nm 25pg/ml)
R, ERERTHRY Exo” KAk 107(pIB-B5:: TnS),

1.5 DNA B4E
FoEr e, B E K, DNA BB EY, Southern 58 8522 515 4 T5ke #0181,
2 & X

2.1 TnS #EABEERA pIB-BS

pMN2 B—AT B £ HITEBHIOE, BB CAREEN, B ERE ITEX
FrBr it fo Bkl B DNA B R B LT F 2 & Bk, 00 RO R, RItEZEPTH A
pMN2 W 7 AR H EPS & BBES T F NA-11 ME P — KA BB exoR'-11, F[E 4t
LT RHIKE EPS &G, HEAMIMNER B EHR Tns & Tns HARL LML DNA
FB. exoR'-11 AR E WA 1, £ 5.9kb BamHI i B (BS)# %L T pRK415
LERIEA pJB-BS. B TnS AR p]B-BS, @il BV I Tns 7€ BS SME R

Tns
MMN2 PMN2
pMN Avi - exoR"-11

- w

B
F——— pIB-B5(5.9 kb)

B L exoR'-11 SHME H Bty 5 e BT ELE
Fig.1 Physical map of the inserted DNA of exoR™-11
Abbreviation: H. Hind Il , B. BamHi

B B ARGS9 BB, B S BT - (1) 554k pJB-BS B £ S17-1 $7&E S17-1
(pJB-B5). (2)S17-1(p]B-B5) X MT614{mal:: Tn5) L F A 7= 25 B 7 @ #k MT614(pIB-BS
21TnS). (3)MT614(p]B-B5::Tn5) X HB101(pRK600) X C2110 = FE A I kB H &
B % @4 C2110(pJB-BS::TnS5); - ---C2110(pJB-B5:: Tn5) 0
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4R BB pJB-B5::TnS, -, H BamHI E§¥], 2 kA Hr kB3 10 4 TnS 7 BS #F
BHELEFRREA G S FRER, 45 & 4 TN1-1, TN1-12, TN2-2, TN2-3, TN3-1,
TN4-1, TN9-1, TN10-1, TN13-1, TN14-1(H 2), 48 I & B ¥k fr & & C2110 (TN1-1),
C2110(TN1-12), C2110{ TN2-2), C2110{TN2-3), C2110( TN3-1), C2110( TN4-1}, C2110
(TN9-1), C2110{ TN10-1), C2110{ TN13-1), C2110( TN14-1), BB} 15% HiK KB R
BOX BB, By C2110 T ACHFIEFER 204 £F .

2.2 Tn5 EBSSMRFBEEHBARRS R

&k pRK41S £ 5 S F 40K BamHI 246 %F Himd [ £ 8 {7 &, Tn5 WA A Hind
M1¥ %, BS FEW X Hind [l 8§ 162 5, HILA Hind [ 8 YIFRL Tnl-1 Fr[1HHE 10 MR
Breh TnS 7E BS FBENBEAL S (E 2),

2.3 Tos BEfiBABEKEXIEEN

TNI4-1 TN2-2  TNI-I INLI2 T’?‘iil TNO-1 48 107 D
e ™1 HZ AR TN S TR
| ‘ HEHBE 107(pPHIJD /G, TN1-1 %
B B 5107 BEEFREZHE XS (H 3).
52 BS (5.9kb) g pPHIJI 45 TN1-1 A48%, A Nm
5b (B Tn5) 5% Gm(3 8 pPHLJD) $itk

Se HEBIME S TR E pRK4IS &
Tc’e MR TnS HFHEAES EPS &
BEXRGEE S, MEREZRERE
4o Exo B (B 4a.b.c.), HER
Mue™ . ERAXH BMM B3R FEE
107( TNL-1) 5B HE, 8 Muc' %=L, EHERTOH Muc TR=4E—BES 10
~12d, FEEFUASHHY Muc BE 4. BATHEEZ TRIATRTH, HFE
FEREFES A EELN Muc” B P o8, d{biEREEH BMM(RIf 50p8/ml, Gm
50pg/ml, Km 50ug/ml), IR RIKB 3 # Exo A f 107(TN2-2), 107(TN10-1), 107
(TN13-1), EA R fy {4k BB 47 528 TN2-2, TN10-1, TN13-1,
2.4 Southern HFRIE

A EFERAN Exo” EHERT ZEELEHE > £INEFTEER TS $#E3 R, Hig
3 #k Exo” AE#F 107(TN2-2), 107(TN10-1), 107( TN13-1)#9 & DNA, Al BamHI B§ 47183 3%,
Southern %, F¥’P $7iC#Y BS F BREHE#HT R, &R ME 4d, 107 Bk HF 5.9kb
B3 E M, T 107(TN2-2), 107(TN10-1), 107( TN13-1) BB A /0 %, AR/DS5H
W R TN2-2, TN10-1, TN13-1 £ BamHI G 8 K /MAHZE(ERE) ., WHAAERE Tns A
HtiE AWML RREZ#®RS(#,
2.5 HiMRk

¥ pIB-BS % pIB-Sa( &l 2)¥ B | Exo™ # 107(TN2-2), 107(TN10-1), 107( TN13-
1, gEE A HKE EPS &8, B % & Muc™, & TnS # A& B TN2-2, TN10-1,
TN13-1 X pIB-5b, p]B-5c MIREEXE A= BHRY. FH,B5 & Sa FRBEHKE

2 TnS FEMR TNL-1 % BS ST B L3 A S sx
Fig.2 [nsertion site of Tn$ in B5 fragment of plasmid

TN1-1
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A B

gemme
Tns Rif

mulagenesis pPH1]I

PIB-BS. . Tn$
Recombinstion between @
genome homologous R. huakuii DNA
on plsmid and genome ~ _,:: genome
(Select Rif' Nm' Gm') Rir

pPHII Tn3 B

pIB-BS:: Tn$

B3 ToS EHBEEEREE

Fig.3 Outline of experimental strategy of Tn5 region-directed mutagenesis
a. Mutagenesis of p]B-B5 with Tn3, b. Selection of R. huakuii strains in which the exol:Tn5 mutants had

recombined in the genome

Tt E O Tas BEVLIEA BB M 3 2R NA-01, NA-02, NA-04, T & TnS 1§ A 8 Tk
TN2-2, TN10-1, TN13-1 X p]B-Sb, p]B-5¢ AEEKE L= B RER A, XiHAAR 107
(TN2-2), 107(TN10-1), 107(TN13-1}# Tn5 i A OL 5545 NA-01, NA-02, NA-04 ) Tn5
AL ST —ZE P, A% Sa F ROHFERFEER S EE# T4,
3 W ®

Ruvkun GBEMRH KIS ToS HEE FAREBHE, B3 ARHEERE pR751, i
TRIEZ#RES Nif ., REEBZEHKEET TnS 8 TN1-1 ¥ A X XREHE 107
o, B pPHLL B A, BEREBE A KB Exo EH,

PRk, e B R R B EERCE, M C2110(p]B-B5:: Tn5) A, Km
WIEFEIE 200pg/ml, M H A 50/ m), 8 B 69 B Bk 2 R 1 482 8 U1 0 47 7] 0 E R 3
ToS A fFER 2.3 Pk 107(TN1-1) %8}, TnS H Nm, Km 414, pPH1IL # Sp,
Gm, Sm ¥itk, ER ML R ARELERNERE R, %H RS0ug/ml, Gm 50ug/
ml, Nm 25pg/m]l R T E=HHEE Exo TR, AR ECHREERREAS UK
RIRBEM. B ABHEB FRAANRE TnsS EALLAH A p]B-BS 1 Tns, HE
BEHRTER2AFDENHLR, TNRAMFEEERETHERAMN Tos AL

ZEBHE ToS 16 AZE BS FEEMY 10 MARMES b, Hb 3 MEAGLE TN2-2, TN10-
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a. R. huakuii 107
B H B B H

b. R. huukuii 107/p)B-exo: : TnS
pHB-exo! 1 Tn$

S
n
g us K /JiBH

¢. R. huakuii 107 {exo:: TrS)/ pPH1}J

Tn$
B H B y B H

B4 BELHRSHES LR 107 Bk exo 2EH R BE T EEHRE
Fig.4 Change in R. huakuii 107 exo region restriction map due to homologous recombination of
pJB-exo::TnS to R. huakuii genome
a. Restriction map of the normal exo region of R. huakuii 107
b. Recombination between homologous R . huakuii 107 DNA on pJB-BS and genome
¢. Restriction map of the exo region of R. huakuii 107 following homologous combination
d. Autoradiogram of hybridization of **P-labelled B5 fragment to BamHI digested total DNA from wild
type 107(1) and mutants 107{ TN2-2)(2), 107(TN10-1)¢3), 107(TN13-1)(4). 0. ADNA/Hind Il +
ADNA/Hind [l + EcoRI marker.

1, TN13-1 &[F B #5318 Exo” 2R, iEHX 3 MEAMLEMERE S EPS L HF XK.
EA&TAMIETES EPS &R T %, HUFTRERIHY 6L, fEFH EPS T &7 4 (Over-
production), AT AREEZE Muc" R THE LRIk, MERILEEREE, BERF
FERFEHE—SHE., B, XM ESHFRERLTN, AEFEEAEER, &
EiEAE,

L bR R, TnS EUBER—MARNESERENE Exo” BRFHERE.
FAT1IEF) X — EFEX 3 B FOBL exoR'-11 B9 H & DNA K Bi#4T TnS B, LMER
| F L1 EPS & MR # th 31T exo BREBM E L X HIER R,

£ % X M
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Selection of EPS-defecient Mutants (Exo™ ) from Rhizobiun huakuii 107
by Tn5 Region-directed Mutagenesis

Zhou Beiyun- Huang Jianbin  Su Wenying Song Hongyu
( Shanghai Institute of Plant Physiologyw, The Chinese Academy of Sciences, Shanghai 200032)

Abstract Recombinant plasmid pJB-B5 was mutagenized by MT614{mal::Tn5) and 10 plasmids
TN1-1, TN1-12, TN2-2, TN2-3, TN3-1, TN4-1, TN9-1, TN10-1, TN13-1, TN14-1 with different
TnS insertion in the 5. 9kb foreign fragment were constructed. By conjugation of TN1-1 etc. into
Rhizobium huakuii 107 containing the P-group plasmid pPH1JI which is incompatable with
pRK415 and stimultaneous selection for RfF{ conferred by strain 107) Gm"{ conferred by pPH1JI}
Nm'(retention of TnS), R. huakuii 107 transconjugant yields strain in which Tn5 has recombined
into R. huakuii 107 genome. Three EPS-defecient{ Exo ) mutants 107 ( TN2-2), 107 ('TN10-1),
107(TN13-1) were isolated and their inserted Tn$ was certified as the result of a double homologous
recombinant event by Southern hybridization anaysis. This result showed the Tn5 region-directed

mutagenesis is a efficient way to select for Exo™ mutant in R . huakuéi

Key words TnS region-directed mutagenesis, selection of EPS-defecient mutant (Exo™ ), Rhizobi-

um huakuii
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