ton et gl., 1980). A £ )& Ti plasmidife]+ oF 35
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Activity of virE Promoter in Agrobacterium tumefaciens A348

Eum, Jin Seong, Seung Tae Chung, Chung Sun An* and Woong Seop Sim
(Department of Biology, Kovea University, Seoul und
*Department of Biology, Seoul National University, Seoul)

ABSTRACT

To elucidate the regulalory mechanism of vi#E operon from vir regions (virA, virB, virC, virD,
virG, virE) of pTiA6 which have been known to be essential for efficient crown gall tumorigenesis
in plants, the activity of the truncated virE promoter was analyzed.

pSM358c¢d, a recombinant plasmid in which zirE :: Tn3-HoHol (Tn3-promoterless /acZ) was clo-
ned into Sall site of pVK102, was digested with Sa/l and vi7E :: Tn3-HoHol was seperated from
pVK102. To construct the truncted virE recombinant plasmids (pJS031, pJS051, pJS102, pJS201,
pJ5301), 5'-end of virE promoter was deleted with BAL31 and cloned into pVK102 and then trans-
ferred into A. tumefaciens A348 (pTiAs6),

According to the activity of the truncated pi#E promoter in recombinant plasmids, they were
classified into two groups, pJS031, pJS051, pJS101 and p]S201 belong to a functional group and
pJ5301 is a non-functional. The size of deleted nucleotides of pJS201 and pJS301 seemed to be
about 130 nucleotides and about 250 nucleotides from 5'-end of #i#E promoter, respectively. Hence
it was thought that the essential site of the vi7E promoter was located between about 130th nucleo-
tide and 250th nucleotide from 5-end of the virE promoter.

A =2 gltl(Garfinkel and Nester, 1980; Hagiya et al., 1985).

T-DNA processing@ A -2153+8] ArEzhge) Hold}

Agrobacterium tumefaciens= 242 Gram negative = vir regionol= 6708 FHEE vir operons(uird, virG,

soil bacteriae)™ PjR2-9] sgaAted AET 242 tlzpy virB, virC, virD, virE) o] EA &} 3L )=, vird, virB, virD,

389 At 2o A crown gall tumorE gt (He-  virGH 7kl Edme]7} defudwd =2 T-DNAE AlE4

rnalsteens et al., 1984). °o]#1&r W3S Amobacterium T2 FAARAIS SBE 948 sk eirCe

tumefaciens7h 7+ 9} B apeko] w4 & Tumor-inducing  vrE-S#HRlel] Eaidie)r} edeojupy A 4]7)= S8 o)
(Ti) plasmidel] 7}atgtch(Watson ef al., 1975). Ti plas- A A" (Stachel and Nester, 1986).

227} crown gall tumor #Ael| FedFic) A 7R &2 Ti plasmide] wir regionel] 2]s)4 T-

331

2.9]= T-DNA(transferred DNA)2A 254 E2] DNAZ} A. tumefaciensE228] AZEEE AF=HE A2
g Aol e A 44lE® £ tumord FLAZICHChi- the o] 2=ET gleh WA A tumefaciens®] 4 )
vir §A2Hchod, chuB, exoC)dl] 28] A. tumefaciensz}
kbZ =5l 9l& virulence(wir) region® 2 crown gall  Aid A EA e FEeEA H9 Ad AEAEed A=
tumor AEWel= =A5LA] koA T-DNA transfers]l — Js4 35358 «UF<l acetosyringoned Euldled wir
2% 7158 % FA5e wde] f=®cl(Stachel of al., 1985; John and
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Amasio, 1988). virA %d }—t 1-H‘=L il ) A s}ed
acetosyringone® 45 34

(Leroux et al., 1987) ﬂl-f‘
vivC, wvirD, virE--
and Zambryski, 1986&, 1986b) g é'}% virDAE T
7He] open reading frameelA] 23 ine -
LZo)4 endonuclease 7|54 ztal ] 1 TDNA— Ee
A ¢l= 25 base pairZ FAR
25 =HuhalA Fch(Albright ef al.,
1987; Durrenberger et al, 1989). VirC 41&-2 T-DNA
right border =% 2-%]¢l] 2=} )= overdrive -4
7% sle] T-DNA processings £31A1H F 7102 3
Z= ) (Toro et al., 1988). VirB operon2 28 E] th5o]
2% 1i7)e] =t aE-2 bacterial membraned] &3z
= 7o E dHo} H(Engstrom et al., 1987) T-DNA7} ]
LA ZE APREEE HEAEGAS PAdste AR A
etz glu}(Thompson ef al., 1988). VirEfAA= oy
7}t DNA-binding protein2 2§ 4dsle] T-DNAe)| 23
© 24 bacteriat} A]EA 2o 218t 9] nucleaseE
2] T-DNAZS B #s T-DNAZ} AlEAEe o 43
GAEA A E F LEHEE sz F28 8L sl
g Zlolelal F&ski olvH(Citovsky ef al, 1989; Das,
1988; Gardner and Knauf, 1986).
71412 Winans 5(1987) 8] 74 g& g o), virE
promoter®] ZAR-$le Rl waA oA o) wmeg
A, 2 dite A+ Ti plasmide] T-DNA transferef] o
&} vir gene promoter?] &l ZHr|2be Y] HE
9] Udfte = A pirE promotertl] cis-acting element
918 etk

1987, Stachel ef al.,

L

_I\I ue %2,

&7 virE promoters)

Mz u uky

FER EalolE. 2 5 AEE 39 22
ZulEe] 28 4 EalL Tgple 1o TA5Fch

K] 3 §4. A fumefaciens= MG/L = AB
Aol & 28T 2 wiekslel e, E coli= LB uj=|e]4]
37CE wiekslgch

A& A4 (Sall, Hindlll, Kpnl), DNA %52 [ large
fragment(Klenow fragment), BAL31, T4 DNA ligase=
New England Biolabs #]&-2 A}-&3}5.2w Calf intestinal
phosphatase= Boehringer Mannheim A2 A}-&-3}l¢ich
Cesium chloride, octopine, ethidium bromide, Sephadex
G-50, morpholinoethanesulfonic acid(MES), dATP, dCTP,
dGTP, TTP, ATP, ampicillin, carbenicillin, kanamycin, ri-
fampicin, spectinomyein, RNAase, bovine serum albumin,

lysozyme=2 Sigma#d F-& AF8-3k¢ 2w, acetosyringone

Vol. 34, No. 4

& Aldrichd#& A3t

Tdsheict

EgtAn|E DNAS| Ea. Zap~n]= DNA2] oz
Hale Marco 5-(1989) 2 uomgi W A]7 ALt on
YAAPA 9 T2 o5 Halgly] 9t e
Birnboim=} Doly(1979) &) whH-g Al4sleic)

Truncated virE Z|=8t ZclA0| =8| H|ZE.
moterg] 5'agd A8zl AAH truncated virE A EZTE
glav|E2 A tumefaciens pTiA6%] virE H-8lel Tn3-
HoHol(Stachel et al., 1985)°] At pSM358cd(Stachel
et al., 1986) ¢} pVK102(Knauf and Nester, 1982) % o]
£3to] 4 zstein} pVKI02= E. colie} A. tumefaciens<)) 4]
AR 5 glE BA7|8E 2% 7173 gle FelavE

=24 Z7)=

31, phenol-2 Merk3]AFZ 4]

virE pro-

23 kbe]32, kanamycin@} telracycline 4%
HAa}lr) glem tetracycline W43 F-H =] Sall d dakd
—°r] 7} &A%kl 9lth. pSM358cdi= pVK1029] Sall v+l
2ol virE - Tn3-HoHol(virE :: promoterless lacZ) <]
ZH_a_i}‘ﬂ Zal~n| =2 4, Tn3-HoHol(promoterless lacZ)
£ pirE2 open reading frameel] 4+ = ¢ virE promoterel]
o84 Tt B o Felie pSM358cdE A a4
Salle 2 FerAl#AA] pVK1028t vi#E :: Tn3-HoHol & &
=l ]7}&’3]'. a9 pirE :: Tn3-Hollol DNA =¥2 BAL31
o] jaled A|7H(3, 5, 10, 20, 308) <] =} virE promo-
terE pRA o HArHom AP pirE :: Tn3-HoHol
DNA #He} ofFaitie g A2 37 #fste
Klenow fragment2 AH4-3}o] end-fillingA Zet. &#H pVK
1028 AgEs Salle 2 A3A)7] 3 Klenow fragment®
end-fillingA] A4 oLk wh@wer sel® ZGHAF
Ze self ligationg HF=|5l7] $Js}e] alkaline phospha-
tase® Ahg-8le} 5wt 471 E AAA . o)9) £l
27 pVK102E vector® AF&3lo], virE promoter7}
BAL31el| &5 4] A|zte] u}e} 2R2H o7 A A& pipE :: Tn
3-HoHol DNA ##& ZaYA#HI(Fig 1.

HEFS U HEMEE ME. 332 Sambrook
F£(1989) 8] B g o)gslgen, $FAEE E colf DHS
aZ Abg-algdv). @AAHFE E coli DH50 kanamycin(50
pg/mi) 3 carbenicilin(100 pg/mi)o] -5 3hAlz] wi=]
A4 dsieicl

MEEEERA| 2] 0|50 HREEHE A mmefaciensS)
My, Azselav]l=S5e triparental mating(Ditta
et al., 1980; Garfinkel and Nester, 1980) 2] uvhyd] a2}
helper Eel~vul=el pRK2073-& ©)23)e] E coli DH5a
RYE A tumefaciens A8 o] E ARt} Truncated virk
AEFFeae)=Fe] ZAsE F2ADS E i DHS
E¢ kanamycin 50 pg/mi/3} carbenicillin 100 pug/mi®)
@45 LBoll4 37T = wvlokstelom, helper straindl HB

Q
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23Kb

PVE102

PEM158::d

Sl :
39, 25Kb

7irE: :Tp3-HoHal
-+ Qar
16 25Kb

|

Sall digestion

Sall digestion

|

End-filling by Klenow fragment

|

Dephosphorylation with CIP

Deletion by BAL31
(3win,bmin, 10min, 20min,30min)

End-filling by Ilenow
fragment

e

Ligation

pvE102

truncated virg m\
recombinant plasmid

ArE: :Tn3-HoHo]

< Car

Fig. 1. Scheme for the construction of truncated virE
recombinant plasmid. The symbols used are: Km, Kana-
mycin resistance; Tc, Tetracycline resistance; Car, carbe-
nicillin resistance.

101(pRK2073) 2 spectinomycin 50 pg/mie] @& LBl
A 37C2 elekstda, $E4HA A tumefaciens A348-L ri-
{ampicin 10 ug/mio] 42 MG/La 4] 28C= Zl el ok
sgleh ohgd 3 712 AlFe B ol sl g
MG/L ghalui=)of wubaled 28T o)A al2w} sfoka)z] &
wjek=l AlF-2 kanamycin 100 ug/ml, carbenicillin 100 ug
/mi, nfampicin 10 pg/mio] 4 AB HiAw=o] H=
&ho] 28Tell 4] 292k whoksted FAYA| =] e 4] Admbal
transconjugant colonyS 41w steich

Vir REXL| 4 S5 A. tumefaciens Ti plasmide)
vir AL 4 “"4]194- o] vhekd w A& Ee] A
Y EHE AdEgFel A wie] SrEgT 5kl
tH(Stachel ef al., 1986). & ATl 4 tumefaciens A
J48=. %714l truncated virE promotere] &)%) ute] T =
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stetR 7] ¢)5ed, Winans 5(1988) 2] W7} Vernade 3=
(1988) o] W}ul-e F12 sled #4552 °E"°1 ace-
tosyringone© 2 pjy FHAETY] U@L FT APk Al
TEetav)es) 28 A tumefaciens A348%- 3 mie)
AB Hzelxlel HEG = 28T 4 wjoFsldn) oPF"*
ok kg F dAFsle] FAT SPalm, vy FEA
Fr= ol 2] (20X AB salt 5 my/, 400 mM MES, pH 5.45. 5mi,
25% glucose 2 m/, D.W 88 mJ, 20 X AB buffer 100 w, 0.1 M
acetosyringone 200 p//100 m/)oll optical density7} 600
nmell 4 0.1e] HL = Palw 28Ce 4] 18417 zlcky]
ket f=ulA& acetosyringones] #EEm7L 200
MM FH+# 7 morpholinoethanesulfonic acid(MES) 7} 20
mM 2 AB Hawix(pH 54) 2H, vir FA2E2]
2als fxA|gch

B-Galactosidase A =%, A2l piyE promo-
terE -8 pSM358cd2} truncated virE promoters &
3 A 2gFelav| E(truncated virE :: Tn3-HoHol) of 4]
HHH = B-galactosidase ZHHH-& Miller(1972) 2] g
T} Vernade 5(1988)¢] wfy2 #7% shejown B-galac-
tosidase] it 7] 24 o-nitrophenyl-B-D-galactosidase
(ONPG)E ¥<)33 ONPG7} THFEE HrE =35y
B-galaclosidase] L4-8 =AMl Vir S3x} Sl
Aol 4 184zt zlepeReFsled 600 nmel| A1) optical den-
sitys £74skz, wiekd 05miz 79588 (0.06 M Na,
HPO,-12H,0, 0.04 M NaH,PO,-2H.0, 0.01 M KC}, 0.001
M MgS80,-7H,0, 0.05M B-mercaptoethanol) 0.5 mi-2
412 & chloroform 40 W 0.1% SDS 20 wWs 2 7} s}
28CellA 1087t R3skdch. o-Nitrophenyl-B-D-galacto-
side(4 mg/m/ in 0.1 M phosphate buffcr pH 7.0) 200 w/&
Hrlsle] zhzk 308 =) 2478 wh8-4)7] &, 1M sodium car-
bonate 500 W& #Hr}sle] wieg FEA1 A A 420 nme}
550 nmell 4] oplical densityS 27 s}o B-galactosidase 2]
Yoz ghisleich

ODy—1.75% ODss

Mill 1ts=1000x
ller units=10 TXVXODue

Tiub5AIZHE), Viske-ad AR8gl uf ool (0.5 ml).

Zo o ag
Truncated virE Z{ZF ZolAo|=e| HIE WY SFN
A, Fig. 19] vl 22 932 truncated virE =)= g
222|252 Table 20 TA|aledch &by pSM358cd(Ta-
ble D 28] F-2]5] yi#E :: Tn3-HoHol DNA =32 BAL
31& olgsle] AI7H0, 5, 10, 15, 20, 25, 405) 4] wepa)
virE promoters A A A7 £, A3EA Kpnlo® xels)



334 Korean J. Bot. Vol. 34, No. 4

Table 1. Bacterial strains and plasmids

Strain/Plasmid Genotype or Charactristics Source or Reference
E. coli
DH5a supE44 AlacV169(D80lacZAMI5) Sambrook ef al.(1989)
hsd17 recAl gyrA96 thi-1 rell
HB101 supE4d hsdS20(r; mu ) recAB ara 14 Sambrook ¢t al.(1989)

proA2 lacY1 galK2 ypsL20 Xyl-5 mil-1
A. tumefaciens

Al36 Rif" Knauf and Nester (1982)
A348 pTiA6/A136 Knauf and Nester (1982)
Plasmid

pVK102 KmTc¢" Knauf and Nester (1982)
pRK2073 Spr Better and Heliski (1983)
pSM243cd Km'Car® virB :: Tn3-HoHol Stachel and Zambryski (1986)
pSM358cd KmCar" v7E :: Tn3-HoHol Stachel and Zambryski (1986)
pJ5001 Km‘Car’ virE :: Tn3-HoHol in this study

pJS031 KmrCar' truncated »i#E :: Tn3-HoHol in this study

pIS051 Km'Car™ truncated #i7E :: Tn3-HoHol in this study

pJ5101 Km'Car® truncated vizE :: Tn3-HoHol in this study

pJS201 Km™Car" truncated w7E :: Tn3-HoHol in this study

pJS301 Km"Car’ truncated virE :: Tn3-HoHol in this study

Table 2. Recombinant plasmids obtained in this study @b, virE promoter 5'-05ke) #H2937)(G)EXE wirEl
and the estimated number of deleted base pairs from  opep reading frame®) ATG Whske 2 7tz ek 15 bpel 4]

virE promoter by BAL31 ok 250 bp7t A A" e 2)v|ard). g9 pVK1029] Sall
Recombinant plasmids Reaction time  Estimated number gl A9 o] BAL31el ¢4 virE promoter?} H-3%
of truncated with BAL31 of deleted How AAR vpE ::Tn3-HoHol DNA H#e] F24H
virE operon (min) base pairs off, pSM38cde}l 7ke] 2ulE wefe g AlqlEglex] mE
pIS001 0 0 whaitgke 2 4dEglere R gelrr] 3] A
pJS031 3 15 P20 eE ATE L Hindllle) Kprlo 2 Hajsbg
pJS051 5 30 o}, pSM358cde} e ke ANRIHE AgelE 4
pJS101 10 60 fE4 Hindllle} Kpploz AvbiAe o 218, 74, 7,
pJS201 20 130 32kb DNA AWTo| EAsl whg, ulopubske s akel
pJS301 30 250

H & Aol AgEA: Hindlllel Kpnle = Ak 32
The estimated number of deleted base pairs from vi#E pro- u) 22.8, 74, 7, 22 kb DNA HHE o] &x)3}4 Hct ot
moter was based on the result of Fig.2. pSM358cde} 7+e Whsko 2 AMIE|Qlirl mi= wiujubak

22 Ad=FedErte et oif=, 713 2he DNA " H e
o} pirE promoter7} ¥EHoe g AAY #HL FHealslgich 277} 32kbelrl B 22kbel7}R2 Estgch £ ey
(Fig. 2). ©]& 7= sl BAL31el| ¢34 virE promo- of| A Az Etav|=E F p]S001e AT vk
ter®] ¢7)E0]) Alzkel wlel AAH AE ArjdEH-S Tn3-HoHol DNA & H-L pVK1022] Sal = 257
o|g3le] 24 A, BAL31S= 3, 5 10, 20, 30% & €24 A=FEsiem=nsd HIREL Hindlls)
25192 o virE promoter?) 5'RH e 2HE 7z} oF 15, Kpnlo® HFJAIFE o) 21.8, 74, 7, 32kb DNA Aol
30, 60, 130, 250 bp A&7} A A= 4} (Table 2). Winans ZA s AR R p]S0012- pSM358cdet F-2 Hske
£(1987) 1A% virE promoters] Q7)Ald-g uhylend, Z ARl=Egle2 oF 4 919lv}(Fig. 3, lane 33 lane 4).
virE promoter?] 5-wtgbe 2 HE] #irEl open reading pJS3013} pJS051-2 BAL312® 74z 353 5% =]l
frame®] ATG codon7}®] 387 bpE =of ¢lciar &gict o8 A% pirE : Tn3-HoHol DNA e FEYd
wetd £ dfofH Az AzgEeban =g E5F AzgLelav)oln, AL Hindllls} Kpnle s A
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Fig. 2. Agarose gel electropheresis of vi#E promoter de-
leted by BAL31.

Lane 1:Sall-pSM35b8cd deleted by BAL31 during 0 min
and digested with Kpnl.

Lane 2 : Sall-pSM358cd deleted by BAL31 during 10 min
and digested with Kpnl.

Lane 3 : Sall-pSM358cd deleted by BAL31 during 15 min
and digested with Kpnl.

Lane 4 : Sall-pSM358cd deleted by BAL31 during 20 min
and digested with Kpnl.

Lane 5 : Sall-pSM358cd deleted by BAL31 during 25 min
and digested with Kpnl.

Lane 6 : Sall-pSM358cd deleted by BAL31 during 40 min
and digested with Kpnl

The DNA fragments between 1.6 kb and 1 kb contain tru-
ncated virE promoter.

oslde o 17 3 DNA B3] Zo)s oF 32kbEA
pSM358cdet 2 whgFe 2 A #9lvh(Fig 4, land 334
lane 4). pJS101(Fig.5, lane 4), pJS201(Fig. 6, lane 3),
pJS301(Fig. 7, lane 4)E-S BAL31e = zHzt 10, 20, 302
Aeldte] 242 A AR pirE :: Tn3-HoHol DNA #H#H-%
E=24A)% truncated virE A ERYEe}A0|EE0]H, o] F
A z=FEet s ATat Hindlllgh Kpnlo =z 4o
§ 7% BE 218, 74, 7, °F 3.1kb-295kb DNA HHEo)
A stgick 713 <he DNA A2 43 A2 virE pro-
moter?} EAss HAEH, BAL3LLE AAY Fr]ae]
el DNA 9] =57)¢) xpe)7} eyt mebs pSM
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Fig. 3. Agarose gel electrophoresis of pJS001 and pSM
358¢cd digested with HindIll and Kpnl

Lane 1:A-DNA digested with HindIIl

Lane 2:1Kb ladder

Lane 3:p]S001 digested with HindIll and Kpnl

Lane 4 :pSM358cd digested with HindIll and Kpnl

Fig. 4. Agarose gel electrophoresis of pJS031, pJS051
and pSM358cd digested with HindIll and Kpnl.

Lane 1:1Kb ladder

Lane 2:pSM358cd digested with Hindlll and Kpnl
Lane 3:pJS031 digested with HindIll and Kpnl

Lane 4:pJS051 digested with HindIIl and Kpnl

358cde} whsro = AQIEIGlE A$ AYEAL Hin-
dilieh Kpnle2 Hetize = 714 =2 DNA e
Z7]% 2.2kbel whdel], pJS101, pJS201, pIS301e)4 #17b
Ze DNA =Y =7)7)} oF 31-295kbel A2 RE,
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Fig. 5. Agarose gel electrophoresis of pJS101 and pSM
358cd digested with HindIIl and Kpnl.

Lane 1:A-DNA digested with HindIIl

Lane 2:1Kb ladder

Lane 3:pSM358cd digested with HindlIl and Kpnl
Lane 4:pJS101 digested with Hindill and Kpnl

Fig. 6. Agarose gel electrophoresis of pJS201 and pSM
358¢cd digested with HindlIIl and Kpnl.

Lane 1:1kb ladder

Lane 2:pSM358cd digested with Hindlll and Kpnl
Lane 3:pJS201 digested with Hindlll and Kpnl

q}%d} AU EEL T SMBSSR} e ko
= AzgEelansel 2
maq o] pvmozoﬂ X ]-TL A tetracyclme WA 2k

Vol. 34, No. 4

Fig. 7. Agarose gel electrophoresis of pJ5301 and pSM
358cd digested with HindlIl and Kpnl

Lane 1:A-DNA digested with HindIII

Lane 2:1Kb ladder

Lane 3:pSM358cd digested with HindIll and Kpnl
Lane 4 :pJS301 digested with HindIll and Kpnl

promotere]] o k3 wb2] ok

< ul o) 24| A E pirE promoter o]
A4 deHAdE AL

o]m] e,
Truncated virE pmmotcr.—l Eh.
Az RE v =5 48 Agrobaclerium tumefaciens -
acetosyringone5 *]'-3—3]-04 vir FAAE BHAL] o
B-galactosidase®] ZAE& ZAPoEY viyE promoters]
#ga.e 2xsledck pirB fFAA] Tn3-HoHolo] 44
pSM243cd2) virE - 7}ell Tn3-HoHole] 4t 8 pSM358
cdZ A}28}e] acetosyringonee] FA b fr=ul =] 2} ace-
tosyringones] ZAeld A ol A vir FHAEY YHATE
2214} 23}, acetosyringonee] EA|Ehs FZul Aol A b)
okz] pSM243cdet pSM358cde EF ¥ p-galactosi-
dases) ¥AL B9l o acetosyringoneo] Zeoisl wl=]o]
A wjers pSM243cde} pSM3s8cdi $HE p-galactosi-
dases] AL Heith(Table 3). o] ZAA=HE 2
o] Fof| 4] AL2g whHo s fEulR| e acetosyringone
AHE vy AR BEle] frdokE AL Y5
edr). mak pTIA6T Ea)sls A348, Ti E=lanjEr}l &
A stR] 23 A136, pSM358cd 7} &4 5k= Al36(- pTiA6) 7}
E. coli DHBgoll A acetosyringoneol] 2§ 22 % &
sl A3}, Table 4042} 7o) B-galactosidases] -2
A9 g} e &4e wgich Table 334 48] Z#%=
B pirE §37Fe] whgle pTiA6e] 223}l acetosyri-
ngoneel] A FEEch=s AHHE & 5 sld
Veluthambi 5(1989) 8 A7l A acetosyrmgone—i] x
52 30uME 8l vir FAAEL BEE FEAZ AE
A= se], &2 #|e4] acetosyringoned] FEE 77

Truncated virE

I~
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Table 3. B-Galactosidase activity of wirB :

lacZ fusion (pSM243cd) and virE ::

Eum ef al.: Activity of Truncated »i#E Promoter 337

lacZ fusion (pSM358cd)

B-galactosidase aclivity

Sl.I"dln (A348) Medlum OD(;[)() OD4_)U OD')ﬁ() (MIHE]_‘ units)
pSM243cd (wirB)  Induction medium (+ AS) 0.57 7.8 0.18 438
AB medium (—AS) 156 0.78 0.39 2
pSM358cd (virE)  Induction medium (+ AS) 04 7.26 0.18 579
AB medium (—AS) 1.68 414 0.57 62

Reaction time: 60 min. AS is acetosyringone (200 uM). ODgyy: absorbance at the cell density just before assay. ODgyw:
absorbance at o-nitrophenol and light scattering by the cell debris. ODss: absorbance at light scattering by the cell

debris (no contribution from o-nitrophenol).

Table 4. Effect of »i» gene induclion against non-induced strains (-pTiA&)

B-galactosidase activity

Strain Medium ODygo 0D ODss (Miller units)
Al36 Induction medium (+ AS) 1.02 0.36 0.2 4
A348 Induction medium (+AS) 0.27 0.16 0.015 4
PSM358cd/A136 Induction medium (+AS) 06 2.24 0.1 57
p5M358cd/DH5a LB (+AS) 15 78 0.51 77
DHb5a LB (+AS) 0.66 0.3 0.1 3

AS is acetosyringone (200 uM).

Table 5. B-Galactosidase activily of virE-lacZ fusion (pSM358cd) at different acetosyringone concentration and effects

of oclopine

B-galactosidase activity

Strain Induction medium ODggo ODyz ODgxo (Miller units)
pSM358cd/A348 AS 200 M 0.31 5.76 0.08 302
(virE)
AS 30 uM 0.32 5.28 0.02 273
AS 30 pM+octopine 10 mM  0.32 53 0.02 274
octopine 10 mM 0.52 2.16 0.08 65
No added 0.5 2.08 0.08 65

*Reaction time : 120 min.

200 M=} 30 uM2  "r)sbe] pSM358cd/A3482] ubg)e
FEA1H A B-galactosidase] #A4-2 =33 HAil= aeeto-
syringoned] F%7} 30 uM<al A% 200 pM<3]l 7Sl
gl 7o) =2 Bogalactosidased] FAle] A=) ¢iti(Ta-
ble 5). ¢]2} Zt& acetosyringone®] =HZ%wr} 30 WM<l
Aolx vir 2l Wale HBE fzdE 4 gliw
Azrs]e] e} oo} T wyaz B Ao Az
truncated virE A2 gZelvlme o4 L == foga-
lactosidase?] 412 =7 %8}od, virE promoters] 7]-

o
o =2
445k truncated oirE A2 Zelan) el AlalEz) ke

truncated virf A2 gZelrviEg FEFE 5 9lgicH(Ta-
ble 6). & pJS001, pJS031, pJS051, pJ5101, pJS2012 B-
galactosidase 2] &) o] £ 7] o Eo 259 virE pro-
moter7} ZAAAHE FA s e A, pIS3014 B-
galactosidase 8] AL ol oir] dlFe] 2¢ virE pro-
moter 7|52 AAEAT HEzck afebA ghAg
virE promoter®] 9714 94-& ¥4l Winans 5(1987) 9 <
FA@xd5E 2AZ std, pirE promotersd] 5 wnie BRE
virE1 open reading frame?] #|5 A23-24l ATG codon
dhako 2 oF 130M A 7] 3E] ok 250 A U2 F¥7) oirE
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Table 6. B-Galactosidase activity of recombinant plas-
mids of truncated »i»E operon

B-galactosidase activity (Miller units)

Strain (A348) reaction time reaction time
(30 min) (120 min)

pSM358cd 1194 302
plS001 NT 292
pJS031 1024 260
pJ5051 845 231
pJ5101 831 209
pJS201 779 196
pJS301 18 19
A348 2 4

Used acetosyringone was 200 uM, NT: Not test.

2
ko

A Eo) tumors el pTiA6 plasmid® vir &
ARE(wird, virB, virC, virD, virG, virE) Zellx virE
AR LHEA 7] 2-S BAAF A FH5h7) 98]
truncated virE AMEZFEelcv|=EEe) FAHE RA} I3
Ela= A=y

pVK10229] Sall 1o vrk - Tn3-HoHol(Tn3-promo-
terless lacZ) o) S23% pSM358cd 23] Sall #e)s)
o] pirE :: Tn3-HoHol(17 kb) @} pVK102(23 kb) S ztz+
*2]eledch VirE promoterd BAL31e 2 a)sle] virE
promoterg] 5'=wte 2 2e] dAde]|E A Aj oL pVK
1022) Sall F-9e] ©}A] 4Feiste] virE promoter7} -
AAR AzaZetav e p]S031, p]S051, pIS101, pJS201
2 pJS3012 Az ste] pTiA67F ¥l A tumefaciens A
48E FAAPAIHL

Azt v)=510 9 truncated virE promoters] &
e ZARE A3, 209 groupso B E-E 9w pJS031,
pJS051, pIS101 % pJS2015-2 promoterr}t FAdAlelz
EAslsd o), piS301) ] promotery &44-& Akl skeich
22" plS201=) pJ301¢] virE promoters 5’3k o 23 E]
72 o 130709) @719k of 250702 G717 AAL AR
FE57] d &, sagho 2 Re oF 130 ¢f7)el
Bl oF 2507 Q71 5-97} viE operond] W) 303
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