KOR. JOUR. MICROBIOL. Setember, 1987 p. 173-179

O
tumors: i vitrooll A A abAlel ASgelis g

F

ol
In

2t 20|

r
MUK

Agrobacterium tumefaciens KU-12 30| 22|
pTil2e| HMgtg4 Xz

Restriction endonuclease mapping of the plasmid pTi12
from Agrobacterium tumefaciens

Lee, Y.W,, Sohn, J.H., and W.S, Sim
Department of Biology, College of Science, Korea University

ABSTRACT: Ti plasmids were isolated from three strains of Agrobacterium tumefaciens in Korea and
their types and molecular weights were determined. All of these are octopine-type and their molecular
weights are 44Kb (pTi 12), 180Kb (pTi 14) and 172Kb (pTi 49), respectively. In order to construct
physical map of pTi 12, pTi 12 was digested with restriction endonucleases Sma I qnd Hind II1. Sma I
digestion of pTi 12 produce 8 fragments and Hind 111 produced 10 fragments. Physical arrangements of
these fragments was determined by Southern hybridization techniques.
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Agrobacierium tumefacienss= Gram negative o Aol v)so 2 a] Apgr v}
soil bacteriaZ Al (Lippincott- ¢/ «f,, 1981) %o {Sciaky ef al., 1978). w3t tumor AlZe) <} 4l
*‘LZ}O’*—‘%O{]’* tumoris Fbghel olvial wig Afelli= T-DNA2H= Ti plasmide] olsdo] of

. lumefaciens h A5 U HRbgke] ol S datAl Areslel gelew (Chilton of al,, 1977 ;
Lhmldoﬂ Z1@lsh=t] o] % Ti(tumor-induc- Schell et al,, 1979) 4ksdsl T-DNA A5
plasmidv}  @he} (Zaenen ef af., 1974 ; ofl 4 A ek (Drummond ef al., 1977 |

Van Larcbeke ef al,, 1974 Wartson et al., Gurley et al,, 1979), @ T-DNA7} A& ¢
AL tumefaciensel 7}l o 4w Gl ebdslAl akel, W E] AL o] 2s)

= of BE old FdAbE we aiEAEAE w914

auxin®lt} cytokinin?& hormonee| glo)x 43 4 3= vector system$ Aubsliizl s1i- al

&hi (Thomashow  ef  al,, 1980), opineo]zhi= T 7b A 2 9l oH(Hernalsteens ef  af.
basic amino acid - 42l (Montoya 1980, Zambryski ¢/ al., 1983),

1977). Aol A Ti plasmid® o] €3 vector

Opine ¢] &t o 4= octopine, nopaline &} system ZHw-el ol g o g a g E A A,

agropine & °l %+l 9l (Guyon et al., tumefaciens 3tTol4l Ti plasmid® H-e)slo]

1980) opine type> siFAlgol] oal 47} ofr]et = 2bek A type & 4 A 319 o 9, Southern

bacteriaoll  Jall 7345k (Montoya et hybndization %ol 2fell 25 pTi129] Smalst

al,, 1977). °[v{3} opine2! type? Ti plasmid HindIll digest fragment®] #3k& 4 =52 zh4y
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#giet,

M Y oay
TF 4 plasmids
2 Aol A&t 3 Agrobacterium

tumefaciens KU-12, KU-14, KU-49(Cha ef
al,, 1983), Ach 5(Klapwik et al., 1978)%}
E. coli C600°lv] plasmide pTil2, pTil4,
pTi49, pTiAchb59} RP 4e]c},

o x|

A. tumefaciens 2 W) kol = YMA(I Y
Manmitol 10g, K,HPO, 0,5g, MgSO,-7H,0 0.
2g, NaCl 0.1g, yeast extract O0,4g, Agar
15g, pH7.1) izl 5 ARE3teds E, coligl wiok
o= LB(1/% trypton 10g, veast extract bg,
NaCl 10g, pH7.5) wAl& A-&stolch, =3t
opine testd HdlA+= N-free A (1/% K,
HPO, 10.25g, KH,PO, 7.25g, MgSO,+7H,0
0,5g, NaCl 0,15g, CaCl,-6H,0 0,067g,
FeSO,-7H,O 0.025g, glucose 4g)2 ~H&3lsl
ct,

Opine test

Octopine (0, 1% w/ v)# nopaline(0,1% w/
v)S Aadog H71E N-free wiol| 5% A
Zato] 29°CollA] 5U7E Aeknlofdl 3 Age Fhe
ZAslo] A3 75 gl

Plasmid®| 22| ¥ xshEdde| dix

ARy £4E $18 plasmide] A v‘i—ﬂL
Kado 5 (1981)¢] w5 AH&slele Algtas
= 244 #12) plasmide] H=F 2] Hansem}
Olsen(1978) 8] whyl-g- Algslei CsCl-ethidium
bromide HE7ul ARl S Falo] Helslola
+2]4k DNA®] <2 spectrophotometer® ©]-¢
3lol FA5H & plasmids Alga4z
Al elx=folo 2 4 HindlllE 50mM
Tris-HCl(pH 8. 0), 10 mM MgCl,, 50 mM
NaCl&, Smal& 15mM Tris-HCI(pH8,0), 6
mM MgCl,, 15mM KCI- #Hg-stede] Hind
lll= 37C, Smal& 30Cel4 2417F F<t 8F3-4]
Aok, Ada4Lz2 Held plasmid TEFE 0.7%

ar‘
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Agarose®] horizontal slab gel& AFEale] 30
~36417F F2t 2V/ emE A7]9d535H9

Hgtas Xz A

Probe =4-8 %13} digest fragment®] He]=

Thuring 5(1975)8 =¥ & A &34 2,
Maniatis & (1975)3% Thomashow 5 (1980)<]
Ay S ol-&3ted 28l digest fragment ZH7hS-

a-*?P-dCTP (Amersham, specific activity 400
Ci/ mmole) & #A3kdet, =3 Southern %
(1975) 2} Maniatis 5 (1982)2] ahH-S- AL825}o]
geldhel  DNA-- nitrocellulose  filter (Millipore

HAHY)ell 2 @A 7 2 &4 cellulose nitrate
transfers Folsladcy, Fu|d probe2t cellulose

nitrate transfe*&]rgl 44 ¥4-e Thomashow
5(1980) 2] wirlell of A3l AHstelz hybridi-
zation®| ExF nitrocellulose filtertv -70°Cell4] 1
~2%97} autoradiographys+i

-
a1

b
Kl
ek

Opine test

Octopine® nopalines #4Heo g AL£3
N-free vizlell Al 7zt F3-of Ao R+ Table 13}
7,

RE 57} octopineo)| Aub A absll o
Hol BoAlglo M AR8-gE 37He] A,
52 Ti plasmids
T ek,

Plasmid % H|stE®e| ExXizt

Hzlako]l 60Kbal RPASF 193, 6 Kbal pTiAch
5% marker® AREste] Ti plasmide] Hxrpeks-
4% 73 Fig lola] ¥ vleb 3tomd| pTi
12, pTild = pTi49e) Fxpeke zh7b 44 Kb,

tumefaciens
E5 octopine types!- ot

Table 1. Octopine and Nopaline degradation by A.

tumefaciens
Strain Octopine Nopaline
KU-12 +(1.83) -(0.02)
KU-14 +(1.40) -(0.01)
KU-49 +(1.43) -(0.01)

The values in parenthesis indicate Agpg.
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Fig. 1. Molecular Weights of Ti-plasmid
a. b. c. calibration curve 1. RP4 2. pTi 12
3. pTi 14 4. pTi 49 5. pTi Achs

Fig. 2. Agarose gel electrophoresis of pTi 12 digested

fragments

a) Hind III b) Smal

I) A-HindIII digested II) digested frgment of
fragments pTil2

Agrobacterium tumefaciens plasmid p7i12 175

Table 2. Molecular weights of Smal and Hind Il digest
fragments of pTi 12 plasmid DNA

Smal fragment MW Hind IIl fragment M. W

number (Kb) number (Kb)
1 13.40 1 8.65
2 9.70 2 7.50
3 4.75 3 5.35
4 4.55 4 4.45
5 3.70 5 4.15
6 3.65 6 4.05
7 2.58 7 3.65
8 1.98 8 2.85
9 2.40

10 1.40

180Kb z2lit 172Kbelgich, =3 pTilzs
HindIlI#+ Smale & #e)§ Azl Fig 29} 7o
71 ADNA®| HindIll digest fragment® marker
2 ARgStd ol% fragment®] Eajare =xs)d
t}(Table 2).

HER| =

¥P2 %24 7t Smal digest fragmento}
nitrocellulose filterol 245l HindIl digest
fragment?te] E44 §4 e Fig, 39 Table
32 Fr), mE- 2pz gag 7+ Hind Il digest
fragmentZte] EAAFH A A7 Fig 4 o Table
4oF 7},

Hind III

| —

22—

Fig. 3. Autoradiograms of hybrids formed by cellulose
nitrate transfer of Hindill digest fragments.
Labeled Smal digest fragments were hybridized
with cellulose nitrate transfer strips of the Hin-
dlll digest fragments. After 48h of autoradio-
graphy, the film was developed.
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Table 3. Hybridization of labeled Smal digest fragments with cellulose nitrate transfer of Hindill digest fragments

based on Fig. 3.
labeled Smal HindIII digest fragments
fragments 1 2 3 4 5.6 7 8 9 10
1 +++ ++ ++
2 + + ++ + ++ + ++
3 +++ + ++
4 + ++ ++ +
5,6 + + +
7 + 4+
8 + +

Hybridization bands on autoradiograms were scored by inspection as strong(+ + +), medium(+ +) or weak(+). Smal
fragment 5,6 and HindIII fragment 5,6 were not seperated.

Hind I Table 37} Table 4% F%3dled £ wf Hindlll
fragment 583} 8H-2 Smal fragment 1# 3=}
EAAE HAsHe Zeg ¥ol Smal fragment
18ell 2= Hindll fragment 643 9
Smal fragment 2#Hel| Z&8Hth, = Smal
fragment 1#x} 23H-E& HindIll fragment 2##}
b TAAE HASH: ez E o Hindll
fragment 2815 =72 Slod o158 o 4 9}
23

Het vhEbslA 2 HindIl fragment 10812 of
Fig. 4. Autoradiograms of hybrids formed by cellulose

; B -
nitrate transfer of Smal digest fragments. Label- A2 Smal fragment 291 8ol oi7dslw
ed Hindlll digest fragments were hybridized HindIl fragment 74-% si7l 2 Smal fragment

1 2 3 4 Bg 7 8 8 1 3

with cellulose nitrate transfer strips of the Hin- wlal gule] olzzlel 1 f ] o
dill digest fragments. After 48h of autoradio- 7zt gl v 11 Hindlll fragment 4 <
graphy, the X-ray film was developed. il 2 Smal fragment 33} 4Ho] A7A%c},
a) Autoradiogram of lane 1 without washing. ® HindIll fragment 3% =7 & Smal

Table 4. Hybridization of iabeled Hindll! digest fragments with cellulose nitrate transfer of Smal digest fragments bas-

ed on.Fig. 4.

Smal digest labeled HindIII digest fragments
fragment 1 2 3 4 5,6 7 8 9 10

1 + ++ + + ++ + ++ +

2 ++ + + 44+ +4+ 4+ ++ 4+

3 +++ ++

4 ++ +++

5,6 ++ + ++ + +

7 ++ +

8 + + ++ ++ 4

Hybridization bands on autoradiograms were scored by inspection as strong(+ + +), medium(+ +), or weak(+). Smal
fragment 5,6 and HindIII fragment 5,6 were not seperated.



Vol. 25, 1987

fragment 4¥x} 5, 6Wlo] iz =lw] Hindlll
fragment 1912 Smal fragment 317} 5, 8lzl
445 A3},

AAHl pTileel A4 =el circular mape
Fig. 59} 7},

pTil2e] Fx}eke 44Kbz Al Adwidol Ty
plasmid’} 148~240Kb(Sciaky et al,, 1978)
Az=al Aol wlsbd o} 2L Ty plasmidzA] &
A %2 pTil2E Ti plasmide deletion
mutant2}3. F45k7 Qo) o] Hurgele 4}
Agay 2 ol F9} R AR wjor 743} A,
tumefaciens KU-12 55 HZ3 70xF discoll4]
tumor7} -FHkE] 9] o w] tumorOHH shoot} A=}
et (chung, 1986). A% tissue® ¥ rooti}
shoot®] 4 ZL‘:‘ auxin®} cytokinine] AlA %
o a4 AA=Ed Ooms 5(1981)0] ubzw
AR A, tumefaciensl I3 S9+E tumor
AAE tumor AAQ auxind cytokining] %
THA 3 rootrh shoot7} Ad4aka] o= ul
T-DNA mutante] LBA 4210¢]v} LBA 4060¢]

Foll= o® &2 phytohormones Al 4ksh=
F#°l inactivation Hozx Aoy 1
phytohormone®] F7}a72 JellA 53, o]

Smal

4 NS

N
.

Fig. 5. Physical map of Hindill and Smal digest
fragments of pTi12 plasmid DNA. Scale: 90°C
of arc equal 7.2x 108 daltons of DNA.

Agrobacterium tumefaciens plasmid pTit2 177

= phytohormone«] FTE7F B Aol ule}y
root ¥= shoot7} A7 4= 9lA fdz slgd
wbebd] KU-1200 oJa 5558 tumorol] A1 hoot7}
AAsle Ao Hol pTil2+ T-DNA H3o]
15l deletion mutant® Ze]c},

28yt A, tumefaciens KU-12¢] tumor 3 4
v 79 S’Lﬂ;}o“’“i tumor AEE ¥
octopinee] #A4=1 &5 #elsoich(chung,
1986). =& DNA-DNA hybridizationg %5l

tumor Al E o A A o
T-DNAZ 2483 9o

pTil2e] A H ol
gl sl = (Chung,
1986). #fek & AMdo] w]Zo] £ ul pTile
72 21A 3l IS Zhe apbg 27]7} of zhe
Ti plasmide]”] wFol A]E4
vector 7fell of2irlz] HA L AFE 4 9l
e} Atz

Fig. 19| A7]%4% A} lane 33} 404 B& o}
oF 3ol F79| plasmid W EsF vehdEd], o]
1979)0] 27He] Wiz
ol W=t TN plasmidel efwbs|sn 9] iz
Ti plasmid¢} open circular #efe| v} catenane
Aolehir ¥t g v} glok, ulepa] 2 ol ol 4
S1e] Y= open circular @H} catenaneo.
7RIS,
pTi129] A& A% 2] A2 vpehjol
% hybrids®r}b %2 hybrids7} autoradiography
% &3t ekl Chilton S (1978)2 o]l
7%l Autoradiogramell 4 7+33% Axsp 7ia)
Foll TAdAel AUk AAsldr B ol Fol4
probed uHfo] Algslo] - Ax mRol] 2o
sHEbGE hybrids® F418 0 24 error® A7
ct,

HindIll fragment 1¥3} Smal fragment 14
el F44 of®el Hindlll fragment 3wz}
Smal fragment 7¥12}e] 524 of 57} szl
vl ol AL o] % F fragmentS-e] AxHol =
Zlofl wlste] Aol ofg ekaly] w)Fof
hybridizationel w4t & A& clAlolA] o2 o}
Al EEEe] w3l7] wlF Holeln Z2&xlv of

of

E
o
oo
ik
¥
o

Casse & (Casse et al.,

boao

a

4

& SPHske 2712 Fig. 4(a)= Washing ©H4
& 7127 43 Autoradiographydt #apeld] o
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7]9-of] 4=

]

Hindlll fragment 113} Smal frag-
ment 1Mol hybridizationsled -8-8 < <l
vk, wdk pTii2el T-DNA7F ZAb 23t Smal
fragment 2,1.5, 6.3,42% o]Fo{x glelow
(Chung, 1986) olZlez vlie]l el Hindlll

fragment 145 Smal fragment el F248

b=k A, tumefacions?] 3uFolA EElE Ti plasmid®l typed} &
7, pTilde 180Kbelelemd, pTild 172Kbeloict,
2oz 77t 8709l Smal digest fragment® 10702l HindIIl digest fragment%

ovi 7} plasmid®l F2kgkE pTil27}F 44 Kbe 1
°]& pTil2% Smal % Hindlll& 74
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7425 gloha A 4 g},
zefuf o] B Kol ofgt Aalgl LAl ool
Smal fragment DHwY-oll 23+5]3~ HindIll
fragment 63} 9wl o] G=4]3= partial digestiona'}
eH AlghE AR o] Ested Al ol dhanah @)

.

2

HApEEE mapgl Ao o] E 25 octopine tvpeel Sl

oiedewd Southern hybridization techniquess 01%404 A el physical maps 243 shedch,
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