A)E5EA) A3BA A2E
Korean ]. Bot. 35(2) : 155~163

Agrobacterium tumefaciens pTiA6 ZScfAO|EQ|
virE T20ELY ZEEQIQ| IXEXN EM

= X £2*-

* EEL OB OZ

@AY sa A9, *Zuysty Y2

Structural Characterization of the Regulatory Site in virE Promoter
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ABSTRACT

To elucidate the regulatory mechanism of vi*E operon in Agrobacterium tumefaciens pTiA6 plas-
mid at the molecular level, the regulatory site of virE promoter was determined using truncated
virE recombinant plasmids obtained hy 5' deletion analysis of »i*E promoter. The size of deleted
nucleotides of pJ5201, a functional recombinant plasmid, was found to be about 130 nucleotides
from b'-end of #i*E promoter. On the other hand the size of deleted nucleotides of pJ5301, non-
functional recombinant plasmid, was identified 263 nucleotides by DNA sequencing. Hence it was
thought that the essential site of vi#E promoter was located between about 130th nucleotide and
263th nucleotide. Since the inverted repeat sequence (AACTTTGCGCTATAGGCAAAGTT) is inclu-
ded in this essential site of »i#E promoter, it could be the first recognition site of the RNA polyme-

rase in zizE promoter.

M B

Agrobacterium [umefaciens= Rhizobiaceaed}ol| &3}
Agrobacterium 0 2] 4717 28] shigA] wWglAde] 232
4 BEoFAFelr o B0 aie] A2 }“’""] AR
A E2] AbA Frgtci(He-
rnalsteens et al., 1984). ¥4 el Agrobacterium
tumefaciens= EAFe] 150 kb-~250 kbel] sidsl= wl-&
< Tumor-inducing(Ti) plasmidE zr=d|(Watson et al.,
1975), o] Ti plasmid: A. tumefaciens7} crown gall tu-
morg do7led TE4Hel H3ke §hciNester ef al,
1984). Crown gall tumor #Adel 9leiA] Ti plasmidel=

2804 crown gall tumorE

A7 19919 % &R Zl2awhgy o7ue] x4
- 7

155

A 5 £47F Festz ok A 2= T-DNA(tra-
nsferred DNA)Z 424 29] nuclear genomesl] ol#) s}
Abel=)e H 92 4(Chilton ef al, 1980) 4124 F1) 64
=3 RNA polymerase IIE o]-83le] Al whdgozy
tumorE A ¥HGelvin ef al,, 1981). T-DNAL &)
EAstz W= F$HAA= indoleacetic acid(I8A)9} cy-
tokinin7*2 phytohormone®&] 4ol Holdl= F45-2
A5z of Foll, Agrobacteriuml| 75 A B4 FE oW
phytohormone &2 A7} glo| % in vitrooll 4] AaE 3 gl
Zeoldh. Bg T-DNAE zHAMEY ZA7 #A%F promo-
ter9} polyadenylation site® zkw 9] (Gielene ef al.,
1984) A Azl AEFAZ WA 2HEH 4 glc). = 9]
A Ee] 25t 9l T-DNAE FARHTZ opsls
Hetslo] ghadyg 4= FSojrt =3 == T-DNA 4=
Triell = 25-base pairZ o] Fojzal whEAde] EAFw

1
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9ld], o] T-DNA7} AEAZE Ag=ed 2% o
-2 53 9)eKSlightom et al., 1986; Wang ef al,, 1984).
#Haele T-DNAZF Q%4 Aoz Agddcs ¥ys
gltiDe Block ef al, 1985). ¥]% T-DNAE AlEA4 2
A=z akgsid AblEe] wE=ELE 2ojelAEr T
DNA®] At AEAFHES EPede Fahr dect
(Leemans ef al, 1982). F#H# %2= Ti-plasmidiel 4
ok 35 kb3 A& = virulence(wir) AH2E crown
gall tumor A Efelle Ea317] oms T-DNA A
Fojshs $9124 virulenceol =i F87F 75& Zh
olcHHagiya et al., 1985; Iyer et al., 1982). vir A|Zel=
6709] =215} vir operon(wirA, virG, virB, virC, virD, virE)
o] EAFz gl=wl, vird, virB, virD, virGe SFAA e
Zoiwe)sl dojviwl Agrobacteriums] AEAEe HAA
e sale] AAElE whd, pirCel virEF- A &4
wo)7} delvty] FAAFFHE FHe) ZA AL P

(Stachel and Nester, 1986). =& A. tumefaciens®] 2
Aol virulenceo] Beolshe FARIEe] EA 3 (cheA,
chuB, exoC) ©1 5 FAAS-E Agrobacteriume)] AE A £
nalal ] ol gtl(Thomashow ef al., 1987; Sim ef al.,
1090). EA7=] 27 Ti-plasmide] vir el )4
T-DNA7} A. tumefaciens 23E A EAZE Ad#Es I
Mo theal zro] &2tz gck wA| A fumefaciens s
o B pir S-RAAHchvA, choB, exwC)el] 234 A tumefa-
ciens7} AR ATA Tl FAFA =HE AAE AEA
ol A= At dF4 acetosyringoned £
glod pir SHAEL] wH@o] f-=F H(Stachel ¢t al., 1985).
vird FAARe W 8 EdE AAdete] acetosyringones
QR LT oG AEE T EA ) H (Leroux et al., 1987)
g3t oG AEL VR virB, virC, virD, virE 2.¥
29 RAale Z#A]AZrHStachel and Zambryski, 1986a,
1986h). 2AZE pirD AE £ 2709 open reading
framedl| A L= A g2 F9-Eo]4d endonuclease
2158 zka gle]A] T-DNAE Sl 9l 25-bpE o
Folxl yEAGe] £ F95 AAA FSoHYoung
and Nester, 1988; Durrenberger et al., 1989). virC AHE-2
T-DNAY o8& 71aatel 24 F8ld 9Asn d=
overdrive ¥-#}¢| 2§ 8to] T-DNA processings 31417
Zx 7oz 2EdAviToro ef al, 1988). virB 2HE2
11719 =hddg gAs ojz) whddFoe] A2 Tl
27 9= ApA-2 2AZ sted(Engstrom et al., 1987),
T-DNA7} AEAZx2 #AF=TE transmembrane comp-
lexS #H4deli= Ao Azrstn gJoi(Thompson et al.,
1988). virE 2 ¥ £ whalr}e DNA-Z ek g AAds)
o T-DNAo| Afgezg et AEAZT £t
alE nuclease28¥] T-DNAZ 233}e], T-DNAZ} A8

i
ot e
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AZo G4 tAd3tA Y= A wHsed F83)
Age 33 gle AL 253l glrHZambryski, 1989).
Octopine type pTiA6d] FA el virk L4 2ol 2712
open reading frame(wirEl, virE2)e] 9lod, Z+z} 7kDa
(wirE1)3} 60.5 kDa(pirE2)2] w22 23l A)7)= ubge],
nopaline type pTiCh8el FA s virk 23] Zol &= 3712
open reading framee| ¢low, Z+z+ 7.1kDa, 63.5kDa, 9
kDa<] ohudd-g wbyd )71 (Christie ef al., 1988; Winans
et al. 1987; Hirooka et al., 1987).

olelzo] A tumefacienss}t A EA E99] AHTA L=

HAFEH B el Hol god, vir AT 9
H
|

=

alo] T-DNAZ} A EAZ FAA ] bAshA Arl=e] =2
o= BAE o] &3t & oA FAAE A=Al 3
AAFHAZ 5 9= plant vector system 7H5Hsr] 94
AF7 EdstA W=z glo pir Aol Eafsial
ol vy FAHAEY EAA 2 223 delde
2o gz gled, vk FHRe] sl g
Zel 72 9t} wleis] B AT e virE promoterd)
2359 tidle] QAFatech

Mz W gk
AFg Zapro|s. B ool Abeg w3e &2

20|29 ZF 2 542 Table 1] EA3ATH

HY{X] 2 FA A. tumefaciens= MG/L £+ AB 3
Aul R4 28CE wldslelon] E coli= LB # =] el A
37CE W okslaich

A FE A(Sall, Hindlll, Kprl, Sphl), T4 DNA ligases
New England Biolabs A&-& AM4-3}4% X, cesium chloride,
octopine, ethidium bromide, 5-Brome-4-chloro-3-indolyl-f-
D-galactoside(¥X-Gal), o-nitrophenyl-p-d-galactopyranoside
(ONFG), dATP, dCTP, dGTP, dTTP, ATP, ampicillin, car-
benicillin, rifampicin, RNAase, bovine serum albumin,
lysozymeE-2 SigmaA| F& AM&stsdch Agarosex BRL
F A&l UltrapureZ- AMEslglz DNA sesquencing
kit United States Biochemical 24} E<l DNA seque-
nase version 2.0 A48l 2w, ¥S-dATP= Amersham
s|atRFE F9ishseh

ZalA~0]E DNAS 22 Zel~u) DNAS o=k
28 Marco 5-(1989)2] HHH-& WHHAA AlEsiddon
HARRA 2 FEHEAFEE Gz $3 e
Birnboim##} Doly(1979)2] WS AR&s}siv.

AMEg EelAo|=E pSE3018] HZE. pIS301-& £
st A FE AL Hindllle} Kpnlo 2 HxhA]7] 1 agarose
gel A7]5-& s}ol, oF 20kb DNA RA-L 3pach
3]4=5k DNAE o] 48 E 2 Sphle s 2] sl agarose
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Genotype or Characteristics

Source or Relerence
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Table 1. Bacterial strains and plasmids
Strain/Plasmid
E ol
JM109

recAl supEd4 endAl hsdR17

Sambrook ef al. (1989)

ayrA96 relAl thiA(ac-proAR)

A. tumefaciens

A136 Knaul and Nester (1982)
A348 pTiA6/A136 Knauf and Nester (1982)
Plasmid
pBluescriptSK + Sambrook el al (1989)
pTZ18R Winans et al. (1988)
pSM358cd Km'Car' virB - Tn3-HoHol Starchel and Zambryski (1936)
(B-galactosidasc activity: 298 U)
pJS201 Km'Car' truncated v#E i Tn3-HoHol Eum ef al (1991)
(B-galactosidase activity: 192 U
pJS301 Km'Car' truncated vi#E - Tn3-HoHol Eum et 2/ (1991)
(B-galactosidase activity: 15 U)
pSE301 Ap" pTZ18R into which the truncated in this study
virE promoter is inserted
pHK301 Ap® pBluescriptSK into which the in this study
truncated virE promoter is inserted
pHK358¢d Ap® pBluescriptSK into which the in this study

intact vi#E promoter is inserted

gel A7) 9E2 e, of 1L.7kb DNA AH& FHp3ldoh
43} DNAS A 3FE 4 Hindllle) Sphle = FHw3l pTZ
18Rl F2vdAlzow ¢)& pSE30LE = sleichFig 1).
$]%) A&L Sambrook 5-(1989)¢] W em Falsigich

Py ESSY -:EEE' I-J\-El|l: pHK3012| H|ZE. pSE301& &
2]sled A%t Kpnldd HindllI2 =HtiA]7]3L agarose
gel #7] %-E aled, @F 1.7kb DNA AT L agarose
gel2 ¥ B 3]palel). 548 DNAE AlFE4 Hindllle}h
Epnle 2 dehsl pBluescriptSK+ o] S84 A7en o2
pHK358cd 2. = 9 3}<3 vi(Fig. 5).

HEEE U RS MY A2 Hana-
han(1985)4] wh& Algslgoed, ssFA X2 E coli M
1092 Ahgsledch A skae] a1 gubhy.2 ampicillin(100

pg/mhe] F5-= LBa|=]o] 5-bromo-4-chloro-3-indoly-pB-
D-galactopyranoside(X-Gal)&}  Isoprophylthio-B-D-galacto-
side(IPTG)E- oste] AFA7| 2, FRAAFAIZ K coli
IM1095 =ubsbed 124]7F A2A17) 5 g d4 F=2
uE desiedch

f7lMY ZE. DNA 4714 A2 Sanger &
(1977)2] ¥bg-2 o] &-alsich. pHK301el s} 2 A3
E. coli IM109% ampicillin 150 ug/mie) &-52 2XYT #f =]
3miol A=sled 660 nmellA FFE7} 0.5~0.8% wj7tx
et oksled el et <Fgk F 2 mlol] helper phage M13

K07(2X 10" pfu/mi) 100 WE #Fsle] 37T 14)715
ZarslA zleba k(X300 rpm) A7) 2, o] Wkl 2miE
kanamycin 70 pg/mie] #H{H 50ml 2XYT wjzjel] #HE
shed 37Ce) A 184]7F ZoF &t }}ﬂ 31 el 2F(X 300 rpm)
A7tk 12,000 X goll 4] 2087} ¢ B2 stel FHE 21713
A7 AFSH PEG £ (20% polyethylenglycol
6000 in 3.5M NaC2 1/4 volume #7}sted & 4ejFa
Qcel 4 12417F B2atstith 11,000 X goll 4 30271 1415
2)s}e] DNAZ 244175 TES %4020 mM Tris-Cl,
pH 75, 1mM EDTA, 20mM NaClhez &sjalzch &
&% DNA £-o4-2 phenol/chloroform(l: )22 2% g
&l chloroform/isoamylalcohol(24 : D= =g % 1/10
volume?] 3M sodium acetate(pH 7.0)2} 2 volumes] o
£12-2 Hrlsle] —20Tel| A szl DNAE A A5k
A% DNAS 70% oltg= 3¥ A Hste] Yrzdzalal
t}&, t}a] TE 324810 mM Tris-Cl, pH7.5, 1mM
EDTA) 15 W= &A%l F 5
o] 260 nm#} 280 nmel) 4] g AT AA " Fd
7} DNA2] =2} =5 E A sigdct DNA f7144
ZAAL 97 Hhgol Al4EE E4o}b Fo82 Unites States
Biochemical & A} A%< DNA sequenase version 2.0 kit-Z
Abgglel om primers 17709 ¥7]E € M13 universal
primer(5'-GTAAAACGACCAGT-3)E Ahgsteic)h w7}

pectrophotometers AF-4-3}
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pJ5301
39Kb

_Bind]II
2 9kb

T
pTZ18R L atndIIl
|, o gxn / SPL

Epnl
v1rE::Tn3-Hollol

- Car -

|
EindIII-Kpnl double digestion

Elution of deleted rirE Fragment
(about 2.9kb DNA fragment)

Sphl digestion

Eind[11-Sphl

double digesti R
ouble digestion Elution of truncated rirE promotor

\\\‘\\_ (about 1,7kh DNA fragment)
N -

./’

yd

Ligation
|
“+ BindII1

pTZlBR( ESE30) truncated
\X:D rirk promoter

~sphy
Fig. 1. Scheme for the construction of recombinant plas-
mid pSE301. The symbols used are: Ap, Ampicillin resis-
tance: Km, Kanamycin resistance; Car, Carbenicillin resi-
stance.

=t DNA 2ug, MI13 universal primer 15 pl, sequencing
buffer 2 WE AF7ski distilled waters Al£3ted HE
10 W2 HA skz 65Cel 4] 2571 7}99 £ 35CE A3
Al5)9 A annealing A]Zth. Annealing¥ DNA &2
0.1 M DTT, labeling mixture, [*S] dATP, sequenase-3
o] 32Co|A] 587} wH-&AlAth Labeling uhg-o) Zuk
5 g7 #v)s F ZHzho] termination mixturert o7}
%)= 4559 eppendorf tube(G, A, T, O)ofl ¥H-3-E5 £
etz 37CAA 587 weA1AHA 9% 2 (chain termi-
nation)-& =355 2 stop solutiong Z+zk Hr}sje] uk
2 FANZEG. 97142 AL HF HA)DE gele
8% acrylamide-urea gel(15 cmX60 cm)2 Al-&slglom,
labelingA1 7l HFg-E5& 75CoA 283t 7ldsia F4
7] T, C, G, A+ 2.2 loadings}e] 40 mA= 64|37k 7|
A% Fech A7EFEe] B F 02T H7)EF gelE
A3 FE & Whatman 3 MM filter paper 9| polyacryla-
mide gel2 F1 gel dryer(Bio-Rad)® 70Tel4 14|72k
AFZAzA)ZCE AZxH gel ¢ Xray film(Agfa)gs 28
FT cassettes] FejA] A2 42-%3t autoradiography

Vol. 35, No. 2
shadek
#z ¥ oz

HI|MYE dEHE 25t virf promoter?] S 24 pJS
301(Table 1)2 BAL31e % 302 Xab = g]sle] 4B E
#7135 truncated virE : Tn3-HoHol(Stachel ef al., 1985)
A2 pVK1029] Sall H-4]ol] S 21YA)7] Zefrvjez s,
truncated #i7E promotere] s+ W= B-galactosi-
dase®] 4=+ 15 unite]w ©]%= pirE promoterd] o)
A Y truncated virE A =F Zelsm|Eolth pl8301e
A7 5HE o145t =AM A of 250708 g7 5o
AAE Aoz £AFGHEum ef al, 1991). ek p]S
301414 A AR virE promoter ¥97} virE L.#22] ¥
Soll 237 J8€L s B E AlREe &34 29
A7)0 AAGHe7IE dolur) ¢sle] DNA 9714
g-& HA3tdn). pJS301e) 4] truncated virE promoter7}
EAE FLe] ok gga A o Hindlll2}l Sphle)
Z]7t sequencing vector® AM23= pBluescriptSK+ o &
Agta A Sphl F-217) §17] nFoll, P pTZ18R2S vec-
tor2 ARg-sle] Hindlll2} Sphl A §hE4Y¥ 9| truncated
virE promoter DNA A H-& Z2JA|FH ) Fig. 244 2=
vl ZEe] plS3014 A|gtE A Hindlllel Kpnle = At
Al7e o, BEe)=i= oF 29kb DNA FHeE truncated
virE promoter} virE T2FAA7) 8] glct wala
virE promoter F-$]%h-3 ¥-2]s}7] $3}e], <F 29 kb DNA
AR ohA| AgEs Sphlo 2 Axksled 2l7)dE slgdc}
(Fig. 3, Lane 2). Sphle2 dois DNA AHZ 2k 12kb
DNA A8 virE TEFAA7) ZAsls 2900, oF 1.7
kb DNA d#H2 pVKI02 242} truncated virE promio-
ter7} 22315 ol FHEN 4F dore] AgEs 3
= Hindllls} Sphlolc}, @aba o 1.7kb DNA @HL
agarose gelE2FE Esleden] AFE A Hindllls)
Sphled Aoigt pTZ18Re| S5+ 3l pSE301E =9
sl ek(Fig. 4). pSE301el+= M13 universal primer(5'-
GTAAAACGACGGCCGT-3)%} annealing ®l+= 287} &
AskA] 947] wjEe) pSE301ZR-E truncated virE promo-
ter& vhA] £zl eled pBluescriptSK+ o F2d shdc). Fig.
6141 X ulel zte] pSE301E A$tE A Kpulal Hin-
dllIZ Agteleds =, Eej=ls ok 1.7kb DNA Age
pVK102 %8} truncated viE promoter?} &=ajsl= X
#lelw, o] 17kb DNA =H#SL AgiEs: Hindlld
Kpnle.2 Aeldl pBluescriptSK+ ¢ 2243le] pHK301
2 e slgithFig. 7, Lane 1). %3 pSM358cd = F-E] o] 2}
Ze uilen A% virE promoter DNA HB2 A&k
H4 Kpnl=l HindllI£ Zghz pBluescriptSK+o] £2



June 1992 Eum et al.: Regulatory Site in vi#E Promoter 159

—2.9Kkb

Fig. 4. Agarose gel electrophoresis of recombinant plas-
mid pSE301 digested with HindIIl and Spkl. Lane 1:
1kb ladder. Lane 2¢ undigested pSE301. Lane 3: pSE301
digested with HindIIl and Sphl.

Fig. 2. Agarose gel electrophoresis of pSE301 digested
with HindIll and Kpnl. Lane 1: pJS301 digested with
HindIll and Kpnl. Lane 2: 1kb ladder. The DNA frag-
ment of about 2.9 kb contains truncated »#E promoter.

Hind1 71

\rdan ated
pSEI0] el oprametog
1.7

1 Rlunse Sk
\, 2.

Bind]II-Kpnl double digestion

BindI111-Kpnl Elution of deleted rirE [ragment
double digedtien (about I,Zﬁh DNA Fragment)
Lisatwn/
|
pBluescriptss . RindIIl
’/
/ PHE30L truncated
1 Ae virE promoter
R
Fig. 3. Agarose gel electrophoresis of deleted vizE frag- ' 178
ment (which is from pSE301 digested with HindIll and
Kpnl) digested with Sphl. Lane 1: 1kb ladder. Lane 2 e S Y
. . . ul
deleted virE fragment digested with Spil. Lane 3: undi- ) ? ) )
gested delected virE fragment. Flg. 5. Scheme for the construc'tlon of reco'rn.bl.nant Qlas_—
mid pHK301. The symbol used is: Ap, Ampicillin resista-

nce.

QAZ A2 Fepsn) =5 pHK358cd 2 skl th(Fig.
7, Lane 2). pHK358cde] 4714 d& o] £4{31¢ich(Fig 8). Fig. 8]
pJS301 virf promoter? Y7IME ZH.  Trun- A3E Z7E sled Fig 9¢14 Bt ulel zbo] pHK3019)
cated »irE promoter DNA @H& £244)7] pHK30124 7%, wirEl open reading frame2] #HEF A|zhyglal
T2 238 virE promoter DNA ¥4 229 27) ATGel| 4] A]=tsled virE promotere] 5-=gh uleko 2 120
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g — 2.9 KB
— 1L7KB

Fig. 6. Agarose gel electrophoresis of recombinant plas-
mid pSE301 digested with HindIIl and Kpnl. Lane 1:
1 kb ladder. Lane 2: undigested pSE301. Lane 3: pJE301
digested with Hindill and Kpnl. Lane 4: 1kb ladder.

A e 12097 7h2)e] 7] de CGACCGGCCCal
Hhel] pHK358cde] 7-%els CGACCCACTTelt) =
ATGA A2 e 12495 7}7]= T44-2 10]1:}7} 125 5]
A PEE AR g8 GriMEs Z9a, ol 2A=R
sted pHK301-2 ¢irEl open reading frame-il = A3
FHATG)ol A Al =tsfed 12“””#”—5'1 2 o] & *Z‘-ZH =
virE prornoter 5-atgiulekel | Se] 2% A AL
o £ elddt), g Winans T(1987)—”] Al M W’E
-promoterﬁq A7) Del 2l & vir $4219] promo-
terell = B2A 57 o= 23709 ArER TR dubEy
go] FAFL sirvkm Hwioem, B dyeA Azasl
F2}p2v| =9 pHK358cds] 7] o= o] «dutB gy
o] &M= Z& FHddcHFig 8).

virE promotere| [EE EZ., Winans 5(1987)2)
Aol A wr# 3l @48 virk promoters] 497)4<9-$ Fig
9o EA18193c}. virEl open reading frame?] #15 2]zt
Helol ATGol A B¢ virE promotere] 5'-wbc} upske 2
125951 2] 917](C)E virE promoters) 5'-mbet #2917)(G)
T A|Epete] Fodnh wbsko 2 263WlA 9] @r)e) s
R}, whe}a] pHK301-2: virE promoters] 5'-2hehol] A He
;\]z]-(,]_o:] 26371 2] oiy] ] A A= = ohig ::‘—_._]_/-u]t ol g
o o 013;11,] ¥+ pJS201(Table 1) BAL31oZ 204
Zob He)gte] 93 A AR truncated virE :: Tn3- HoHol
(Stachel ef al., 1985)FH-& pVK1029] SallF-$lol &
AR EFepavEol), Table 164 Bi= wpe} Zhol D]SZOl

Vol. 35, No. 2

Fig. 7. Agarose gel electrophoresis of recombinant plas-
mid pHK301 and pHK358cd digested with HindIll and
Epnl. Lane 1: pHK301 digested with HindIIl and Kpnl.
Lane 2: pHK358¢cd digested with HindIll and Kprl. Lane
3t 1kb ladder.

ol a3 truncated vi#E promotersl] 234 ¥ =
B-galactosidase®] #A%E 192 unit2A], p]S201-& wirE
promoter2] o] HAsl= truncated virE A 2E-Zat
Z-pl=olc), pJS201-& 7] 5 Y-S °]%°]-°4 ZAHE A3,
virE promotere] 5'-witiel A —rE] F 130702 H7]5e)
AR Aoz 2= A9 Eum ef al., 1991). 2H 2R pirE
promoters] #4de] EAshe pIS2017 = AL AAlE
pJS301 ¢b# & virE promoter®] 5-wcie g
oF 130 bp2} 263 bp7F A AH A7) wfFel, e 130442
47156 263WA e A717LA 7L virE promoters] #Adel
Aol Fod =AFTHE AEEd 9 4HI wrE
promoter DNA A deo] Z2v 5 pHK358cde] 7)o
Winans %(1987)"] Aol A e pirE promoterd)
71X dn 23 kL vielW oo, virE promotere] 5'-

rtel] A /‘]’—‘Pﬁ}'ﬁ 135018 97)RE 157¥5 o 7]7)A)
23704] B7]So] o_aamxaM(AACTTTGCGCTATAGGCA-
AAGTTE &Asts AL @asieich ¥ R4 virE
promoter®] Z]5<] glelA] F ot ?23-‘?-3 2 e kel g
7= FHlle] GuiBddge] £8se] 9lE U=
B 3o B uf, 23718) 72 o|Felz] oulEd Rl
virE operon®] Z&ell ¢le]4] RNA polymerase?] # &=
¢l A1 B2 (recognilion site)d 7oz A3 ET)

w22

k.| (=]
= L

ANEA 2 tumord Sl Agrobacterium  tumefa-
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pHK301 pHK358cd

TCGA TC G A

Inverted repeat
sequence

Vir E
Promote:

120 l

Fig. 8. Autoradiogram of sequencing gel showing the
truncated vizE promoter in pHK301 and intact 2i#E in
pHK358cd. An arrow (o) indicates the deletion-point of
the truncated virE promoter in pHK301 as compared
with the nucleotide sequence of intact virE promoter in
pHK358cd. The number was indicated from the transla-
tional initiational inmitiation codon (ATG) of virEl open
reading frame. Inverted repeat sequence in pHK358cd
was identified.

ru|o

ciens pTiA6 plasmidel]d virE R A}e] L@ zH 7]zt
BERRA 5Tl 4 F98)7] $)Ele] virE promotere] 5'-%
e AAse] 98 truncated virE A ZFgETein=E
o]&-3led pivE promoter?] z=AEL)el tfste] dysteivh
virE promoterd] 7[5-o] EAl3= truncated virE A E
FZelru]Tql pIS201-L 73 He &sled virE promo-
tere] §5-wrio @ BE] oF 130719 <377} A A" Zo=Z
ZA g}, 49 piE promoter?] 7]5-2 AbAEE pS301
o] 4] dideoxy chain terminationt® 2 truncated virE
promoter A7| 422 ZAHZ Z3} 263702} 477 AAR
ZAe 2 sl=lgdc) utebd virE promoter?] FHEL=
virtE promoterg] 5-gulezRE oF 130MAY g7]elA
263 A 2] g Alelel] EAE= HAoR AREEE, o] 4}
olell 23708} F7| = o]Folal HukEHqd(AACTTTGCGC-
TATAGGCAAAGTT)e] &Aistxe gledl, °] ¥$H7} virE
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A=t
GTCGACCGGCTGCTCDTCALCAACAATGCTCACAGGGATA
CAGCTGUGCCGACGAGUCAGTGGTTGTTACGAGTGTCCCTAT

10
COGATGGCCTCGACAGTCAGUGCCGCUTGCGTCCAGTCTTTC
GCTACCGGAGCTGTCAGTCCGGCGCACGCAGGTCAGAAA

120
CAGTTCCTCCCTTTCAGGTCGATTGTGGCATCATTTATTG
GTCAAGGAGGGAAAGTCCAGCTAACACCGTAGTAAATAAC

135 157 1ep
CCTGCTCATTGCAGTTGAAACGCGATATCCGTTTCAAGAC
GGACGAGTAACGTCAACTTTGCGCTATAGGCAAAGTTICTG

200
CCGAGTATGGATGGTACTTTGGAGATATGAGCACTTGCCA
GGCTCATACCTACCATGAAACCTCTATACTCGTGAACGGT

40
GACTTCCCGGTCGGAGACTTAAAAATTCCGATAAGAGGTT
CTGAAGGGCCAGCCTCAGAATTTTTAAGGCTATTCTCCAA

> 263 (125} I
ACTUACGACGGACCTTATAAGTGGGTCGTCTAGTGGTCGC
TGACTGCTGCETGGAATATTCACCCAGCAGATCACCAGCG

i——} start site of trun Ated

aze
ACTGATCAAAACAGTTCCGCCCCCOGGETTTGCTCAAAGTA
TGACTAGTTTTGTCAAGGCGGGGGCCGAAACGAGTTTCAT

promater in pHE30!

kL1
GCAAAGCAGCTTTATCTCGGGTTGCAGAGGATTTTCTGGA
CCTTTCGTCGAAATAGAGUCCCAACCTCTCCTAAAAGACCT

400
AAACCGCAATTTTGCAGGAGAGAACATATGGCCATCATCA
TTTGGCGTTAAAACGTCCTCTCTTGTATACKCGGTAGTAGT

]-h) rirEl open reading
410
AGCCGCATGC
TCGGCGTACG
Frame Spbl

Fig. 9. Nucleotide sequence of vi7E promoter (Winans
ef al., 1987). The size of delected nucleotiodes of trunca-
ted »7E promoter in pHK301 was 263 nucleotides from
5-end virE promoter. Inverted repeat sequence (135~
157) and translation initiation codon (ATG) were indica-
ted by box. Sphl site used for the construction of trunca-
ted virE recombinant plasmid was underlined.
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