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Nobukazu TANAKA*, Misato TAKAO*, Takeshi MATSUMOTO* and Yasunori MACHIDA** :
Transformation of Agrobacterium rhizogenes Strain MAFF03-01724 by Electroporation

Abstract

Agrobacterium rhizogenes MAFF03-01724 (mikimopine type), isolated in Japan, showed resistance to
ampicillin, carbenicillin, chloramphenicol, kanamycin, rifampicin, streptomycin, tetracycline and van-
comycin. Two kanamycin sensitive mutants (Km®) and two chloramphenicol sensitive ones (Cm®) were

. obtained from strain 1724 by treatment with N -metyl-N’-nitro-N -nitrosoguanidine (NTG) for transfor-
mation by transfer of foreign genes possessing antibiotic selection markers. Transformants were
obtained from the Km® mutant by electroporation with binary vector, pBIN19, and/or pF 11 constructed

by cloning of BamHI fragment (8.5 kb)

of pRil1724 into pHSG298 vector. To improve transformation

frequency, strain 1724 was cultured in a flask with baffles and cells washed with 1094 glycerol by repeated
pipetting in extrusion. By this modified preparation, transformation frequency of pBIN19 increased fifty

times.

(Received February 19, 1993)

Key words : Agrobacterium rhizogenes, antibiotic resistance, mutant, electroporation.

i

]

EAFE Agrobacterium vhizogenes %, TP EIR
RAFERT 5 HECRMEEYREAREY ©, BEN
EX7523F RIFIAIF) 2ELTWBE I &
BHISNTWB2O R 7T A3 R Rk, My
BITLTY /A DNA CEASNLETE (T-DNA) 73
FEL, 22k, BRROBERCEET 24000
BEFBLUBERELLZBRBPCTAN YV EFHENS
VR IET I BRE R EES R L EERTSD
— FEN T30,

A. vhizogenes BRHIZ & o THEFS NI BB 2]
DHL, #YEYEBEEERSM L TRE T % L
BsiEE R T, ZOWEERMA LR IRREIE
VIOEERSHEREINTH S, —F, BRE»>FE
U7 tERIE, BB EO/MIte twfkans

* 54 e )ACF T (R R AR A AT S

[EPRIREREE | I N 2 BEERT Z DA ONT
BY, AEERFBLULEMRRLRBINTWS,
Lo Liess, ENTHIAINTE R A. rhizogenes
D% L BHEECBMABKRT, 7 ORI IECHED
FHEEDHREEZ T 50TH 2,

—7%, EINE A. rhizogenes £ LTi%, TIEED A T
VBEATRELLERROBRER CH S A0 v ER
R MAFF03-01724 £ (BAT, 1724 #k &0 &5 1L
T 59, KERIZ, FRELCBRBATE 1 > D—
BThorIxTC UV 2EESIERY, KEKIENE
HHETH 2720, YRGLSEYPIEEC & 258 %
252, BRBERLEE, BERABORE
R EMBARETH B, B LI, KEKIMEE T % Ri
FIAIREDFSSAIRBEIVIRIR « 475
) — %8I, T-DNA B & U vir {85 O 1F1E % FESR
LTwaE, —7, KEFROERIZ DWW T, ERS2

Bioassay Laboratory, Research Center, Daicel Chemical

Industries, Ltd., Shinzaike, Aboshi-ku, Himeji, Hyogo 671-12, Japan

o AH BRI AR
Chikusa-ku, Nagoya, Aichi 464, Japan

Department of Biology, Faculty of Science, Nagoya University, Furou-cyo,



588 HAEY R EES® F59% H5%5 FR5410 A
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ETLAKDNA REAL, BHERT S Z & IXHE#
ThHb,
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WWEAT B0, 2OXY =04 &b KB
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W, BB THRERFEELTESLTWEY Ll
Hs, KEPAWVBEEICE, BALLLWEETR
Vo e ARBATRIRER R 2 ¥ — IR L THE S LEDH
D, Fl, HEFHEZEESB L UBT V=752
T NERETAHERRICEET ILENRD S, &5
W, e 3IEOED S B, HNDRY ¥ — 522K LIz
HOAPLEE T 2RIV B ERLL, BRE2TOLE
Bhy, FIHEHHEET 2, —H, 4kDNA %
Agrobacterium BMIRICEBEBAT 5 FERSH 2,
OBE, KBEO L > karET v Mz ET 2
F ik Agrobacterium BB TR I NTHE S T,
HoilXs, Bl -BfEOHELIC L > TEZED, DNA
EEATLHESHVONTELY, REEELS
HTH B, BEEEEIMEL TE LR, HET

Table 1.

POINED B> Agrobacterium JBHE O T B fE#a 75
AR SN TR, &iff, RXECTLV 7 baRy
— v a VR &k o THER { Agrobacterium JE I
W DNAZBATES I ERHEIN T\ B9,

AERTIX, A. rhizogenes 1724 BEDOPLEYBE T
BHE, =Y IS TP RHAO 1724 5Dk
FRAYVYBEIUI O AT 220 — VS HIERNE
DOEE v 2 bRy —3e VR L ST EERRE
DOFEL, FERINEE LT 27D OEOHEBEEDON
RO THET 2,

HE e B

MEL LTI KEBRTHEAL L Agro-
bacterium BHEOEKRB L U ZFDOME % Table1 I
W UTz. A. rhizogenes MAFF03-01724 £ (3 %
v U RIERIRE R 75 A 3 R pRIlT24 208H) &, B
MARERBEEYEFNEEEERY V5 — G
B FH £95ERZ R, A tunefaciens
LBA4404 R B L /YA F VY — « R ¥ — pBIN19Y
X, HEEB L VEA L, KEFED 7 a0 —= 27
~ 7 % — pHSG298 i%, HEEE L VA L7z, pFll
V%, pRi1724 @ 8.5 kb @ BamHI Wik (T-DNA B L Uf
vir $EIEAL) % pHSG298 O BamHI EALIZHHAA T
Lk o TRz,

s & UMEYME  Agrobactervium [BHE OEE%

Strains and antibiotic resistance

Strain

Antibiotic resistance®

Source

Agrobacterium spp.
A. rhizogenes MAFF03-01724
(pRi1724)
A. rhizogenes DC-AR2
(pRi1724)
A. rhizogenes DC-AR3
(pRi1724)
A. vhizogenes DC-AR4
(pRi1724 : : kan)

A. tumefaciens LBA4404 KmS®,Sm?

(pAL4404)

A. tumefaciens C58C1 KmS, Rif®
Plasmids

pHSG298 Km?*

pFl11 KmR®

pBIN19 KmR®

AmR, CbR, CmR?, KmR, 13)
Rif®, Sm®, Tck, VmR
Am®, Cb® CmF, KmS®,
Rif®, SmR, Tck, Vm?
Am?~, Cb®, CmS, KmS,
Rif®, SmF, Tck, Vm®
Am?¥, Cb?, Cm¥, KmF,
Riff, SmR, Tck, Vm®

Derivative of strain 1724 (this study)

Derivative of strain DC-AR2 (this
study)
Strain DC-AR2 harboring pRil724
containing pF11 with Km®? gene (this
study)
Host bacterium for binary vectors, 4)

C 58 cured of pTiC58, 18)

Cloning vector constructed from
pUC18 (Takara Shuzo Co., Ltd.)
Plasmid constructed from pHSG298
and 8.5kb of BamHI fragment from
pRi1724 (this study)

Binary vector, 1)

a) Abbreviations were described in Table 2.
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Table 2. Antibiotic resistance of A. #hizogenes strain 1724
Antibiotic Abbreviation Concentration (zg/ml)® Resistance®
Ampicillin Am 50 +
Carbenicillin Ch 100 +
Chloramphenicol Cm 34 1.2X10°°
Kanamycin Km 50 —+
Rifampicin Rif 50 2.3X107°
Streptomycin Sm 100 +
Tetracycline Tc 50 3.5%x10™*
Vancomycin Vm 100 +

a) Concentrations of antibiotics used in LB agar plates.

b) + and numerical values indicate resistance and frequencies of resistant mutant, respectively.

wix, LB (10g/ ¥ P bY 7 b, 5g4—X b
¥ A2 b, 5gNaCl, g 4>kl pH7.0),
LBMG £ (5g "2 P bV 7 b, 2.5g8%7 A4 —
APTFAFTZ b, 2.5gNaCl, 5g~¥>=hr—),
1.16g 7V S>8F VU v A, 0.25g KH,PO,, 0.1
g MgSO, * 7TH,O, 1mg B4 F >, A4 Kk1l,
pH7.0), SOCH:# (29%/%27 F U7 b, 0.5%%
M —AFZFZA T2 b, 10mM NaCl, 2.5 mM
KCl, 10 mM MgCl,, 10 mM MgSO,, 20 mM 7 1
—R, pH7.0) 2 ALK, ERE#IIZ, £T1.5%
i kI T A —2RWTELLL,
FRLHEYE Iz OWTIE, Table2 WRL 7,
MEMBRZHEDRE A rhizogenes 1724 ¥k
X, —7T0°CTHHERE L, FEAREC LB ERR LT
30°CC 36 BefssEE L7, ABEME% 5ml © LB WiEEs
iz g L, 30°CT 24 BFRAIREEEE L T, ODgoo=
0.7~0.8 = THIGERL, 2D 100 ] % 5ml O LB &
REc BB L, 30°C TS 512 16 BfIREIEE L, 2
DB % LB WA T 10, 10', 102, 10%, 104, 10°
108, 107 512 F Rk, SEREWE 200U 72 LB BEF
BB X OMH LRI 2w LB 3 v — N o
100 pl FOBMEERE L, 30°CT 36 BFRHEE L2 #kic,
FREFNOS LV — 1 FIcHBBE Lo — %%z, %
DI E FH o CHEYEREOFROBE S & Ut
MR O HEEE 2 HE L7,
HEMEBRZUERHEOME N-AFLV-N-=t
u-N-=tuys7=vr (NTG) A#Ekiz, Bdo
KEE B 2 RATEFRE? #REL Uo7,
T%bb, 1724 8% 100 ug/ml A P VT M= A4 ¥ ViR
f0 LB Bk T 30°CT 36 BRI EL, AL
N A Y VT 1724 #RD 0 0 = — BBV L 720 RIT,
2% 2ml ®© LBMG W&EEF I #=E L ¢, 30°CT 16
HFROHR SRS 2E %%, 70 0.5ml % 7.5 ml ® LBMG ¥k
BEHCEREL, X512 30°CT 6 BRIREE L, SEuMiE

HETREL, ZOEKE, 4£°C, 5,000 rpm, 10457
RO L, % 8 ml O LBMG Wik 8
#%, 2mg/ml NTG Z2&#r 0.4 ml © LBMG Wifigit
2z (NTG SHEE 100 xg/ml), 30°CT 4 BRI
BEEERTo T2, £°C, 6,000 rpm, 10 43F8 D& 4B
2TV, W% 4ml @ 0.85% NaCl Wk ICBE L, %
@ 0.1ml % 2ml ® LBMG #{kEsH#iz B L ¢, 30°C
T 16 REERER T L 2. T OFER R 10°~10° 51
FRL, 20100l #A M7 <4 v %IMLB B
A A EERE L, 30°CC 36 BERIREE L7z, IR L
feau=—n>3b, FL0EEZA MV A Y UR
1 LB Bt & 04 + <4 & ¥R LB ERk#
BT TBIEL,30°CT 36 IS E L Ty 7~ v
RENEEGELPBER L, 27 ~7AYyrBLU7a07
A7 =m0 — VR R R OB R b RO H
T, AF~A Y CEEREERL DB,

ILZbhRFKRL—Y 3y TVZbhaRbr—vgv
Bk > TDNA 2E AT % 728 D Agrobacterium
BH R I, Mattanovich 52 8 & Uf Wen-jun 5'9 @
FHiEEWEL CHAB L. T kbb, Agrobacterium &
B % 10 ml © LB #fsEsnc M L, 30°C T 16 BFi
RBREER, 20 1ml 221075 2212 Ahlk 300
ml O LB stz L, 30°CT 16 B iR S &
LT, ODg00=0.5~0.7 £ THWFEE ¥ 1z, T DREEI %
10 SRk, 4°C, 6,000 rpm, 10 2R OELEE
Lo THEE L, BiFE, 300ml, 150ml, 6ml D%
10% (v/v) 7V — L ~ADBE & oL HEx
BDIET Z LTk o TS LI, BRBOELSBEE,
WA 3ml 0% 10% 7Y ra—vicBEL, v
foRLy—ya YHOBEE LTHERLE, 2hsni
EIZ 2 TKETIT 572,

FEEERO RO D213, FEROFIED S b,
BEEBCIEONSy 7V ffni2l7 5 2aho
300 ml o LB ¥R S L 3D vy 7 bt
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W72 500ml 7 7 A athd 75 ml @ LB ARES i %
NnEN1ImldH L IX0.25ml D 16 REfEEEE R 2 8
ML 7o, BTALER' 1, EERIC50ml D 0.2% N-F 7
AN aYFRYTA (T VV) BERD L

{1Z1.0M NaClw@EL, 5 HFRTIEE (150
rpm) L, 4°C, 6,000 rpm, 10 2 0DE L8 %47 -
THEERAR, HERFLITo 7, BBk, 10ml
OEDMOEBAC Ry b 2RAWT, HERORA - HEH
50 B LEEDRL, THRCENRY T 4 T BT
72

TR, N TV —eNy F —FHAEBRTII 40 ul
FTo, HEMBZEBR T 200l 2% 2ml D7
FRAF 9T e NATNVERELTHERLE, %8, A
WREDOREZ, FTIA4TAR-LF /=)L RAFTR
G, —70°CTIT- 72,

HEADNA LT, S F Y —-Ry 5y —EAEER
1213 pBIN19, MR 2 EEBOCZ pF11 2 Bwiz, =
vZraRry—yvarig, NMA-Fy Fgoy—r-
PN =M BFER LTz, NAF Y — Ry Y —HAE
BT, 40 ul OFBERCAOE G ul BUF) OEEK
WCYARRE L 7z 40 ng @ pBIN19 2L, X <EELK
FBEW, Zh%E, KGELIH YTV Faxy b
(EMGMEER 0.2cm) &L, 12.5kV/cm, 25 uF,
600 Q (10 msec) TV 2 buRV—¥ 3 ¥EfToTz,
Zhiz, 0.8 ml ® SOC kg & 0%, 30°C T 1 K
IRBIEE L, VIEWERZHML 7: LB BRI B
BREL T 30°CT 36 g ®EL, PEEHRou=-—%
TRk & & 7o, FEEIRE R 2 SEBRA T, 200 1] ORI
DE Q0 ul AT) OBBEAKICE#RLZ0, 0.2, 5.0,
10.0, 20.0 ug @ pF11 Z&WIOL, & CBEL T LR
Brzvy haRr—yay, BHMAOBRHEES &
UHSE 2TV, Ju=—%BR3E/,

ERRFRE IFTEVRH vYBFI LV YE
WY TH B Ajuga veptans var. alropurpurea M) —
TeT A AT, BARDETHRE LI HED T, 1724 #R
HROTMEMERSUEZERZEEL, BRIBREHE
DBREEITo 1z, 3 FEE VOB, BERFEEE
[KEIE® 2R Wz,

A. rhizogenes B 5N T 5 X3 FOREBME N v T
By bend7)ZAE—2 > A rhizogenes 1724
¥ 10 ml O LB wifRigiz /8 L, 30°CT 16 BFEHR
EREEE, £03ml 2D, 4£°C, 10,000 rpm, 104
FIDE OB & o THEE L7z, ZivE, 100 ul DFEHE
FABEER (50mM 7 va—X, 10mM EDTA, 25 mM
MY A-HCl, pH8.0) EEL, T 200 ul D7 v

A1) -SDS %W (0.2 N NaOH, 1% 7 7 V VEEEF b
V7 L) BEHRINL, 65°CT 30 2HEE L TERE T,
WIZ, 150 1 D 3SMEEEE -+ ) & AVEW (pH4.8) %
whnL, 549K Eic@Ewiz, 4£°C, 10,000 rpm, 10 4>
FoELAIHE, EEREEO 72/ -V, T/ —
Vi ZaarRiVA LAY T INT V) (25124
1), Z7aaknVs AV T INTALI—N (24:1) T
L TRY 327 2170, RBIC2EEDOZY / —
NEMZ, —200C 2FHEBEBEL T 7 A 3 N2k
E¥ 7z, 4°C, 10,000 rpm, 10 S DE L BER, Thik
10l O TELZE®K (10mM Y A-HCl, 1mM
EDTA, pHS8.0) RIAMEL, 77 X I NIEW & L7z,
IDlulr=tukro—REIZAKY L, BE
#, 80°CT 2 B¥fl DNA ®BCEE LTz, 70 —711,
4 F 2 -dATP T7~)v L7z pHSG298 % vy, /N A
TNy avkosUEy S LvokBiZ, &0
a2 OFFCWEE L1 FED 2RWwTfTo7,

BREEE

1724 B D B

A. rhizogenes 1T24 FRIZBFEEKRTH D129, Th
¥ CRETAEDE T ATEIC OV TIE L A YRR
SRTWwiw, LA, T TREBRIBFREER IS
T, BHIAILR=ZV) U BIUNVIRA VY UEE
BE (£2500 ug/ml) THIIT 5 Z W& oT, AHE
BROBEENMIZEALMZONSE I EE2RBLTY
370, % 2T, LEROYVIEYE R WE D Agrobacterium
BE O ERICER SN BE (%2100 xg/ml) T
AINU7: LB Bt TABR R T 2 L, Bike
CBRMEZRT 2 ERSHEIEL (Table2), ZORET
WAAREROEHERZIZ 2 2 LB ARTJEETH 2 I & ¥
BAL 72, Wiz, —BMERS NI 04EME, T4hb
B, 7rEVVY, JuihTz=a—), <A
Yy, W7 EYY, AMVTETL VY, ThT
YA 7 ) iR T 2 ERBEROBZ M RN, O
B, XERIET7T eV )Yy, AFRAL Yy, APLT
beA vy iRiZEL BEEN RPN, —FH, 70T
A7z=2d—=)V, ThIHATZVUBIR) 7708
YUTRBEMNH TN, 7u5AT7 =0T
X 1.2X10°%, V77 vy T 2.3X107%, 75
FA 27V TIRISXIOEETHERENHEL
Jzo BAEE D, 1724 #RiZ RO R EME L T
STEL L RATELMEREKRTH 2 Z L HEHL
725
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Table 3. Transformation frequencies

Transformation frequency®

Strain Plasmid Pretreatment (transformants/ug DNA)

A. tumefaciens
LBA4404 pBIN19 — 3.0Xx10°
C58Cl1 pBIN19 — 8.0X10°

A. rhizogenes

DC-AR2 pBIN19 — 2.1x10°
baffle® 8.6Xx10°
baffle® 7.8X10*
1.1X10°
sarcosyl? 4.7X10*
NacCi® 6.7x10?

a) Frequency represents the average number of colonies obtained from three-independent electroporations.

b) Cultured in a 2 liter flask with baffles.
¢) Cultured in a 500 ml flask with baffles.

d) Treated with 0.29% N -lauroylsarcosine sodium salt solution for 5 min.

e) Treated with 1 M NaCl solution for 5 min.

HFTALCBEUBLIVIOTAT zZa— LR
REEEMOWE

1724 QG EH 21T 5 T HI2 1T, KERICHEY
HRZWRMNETINEND D, 2D, NTGIZ &
> TERAREEMRODBERH ATz, e AEREL
FEEBWLI LWL - T, ¥500{@0 NTG 4L
T=—»o 2JlO 74 Y VBRREERRESE L
72o 2D 5 1 RETZEERZETH Y, BREVEL
CEMEEIE THE LD, B 1kEZeRxy
YAV VEZETH oV, TITELNLEREK
(DC-AR2 #k) W 1724 BREHKTH B R BET 5720
2, KEEYk%E A. reptans var. atropurpurea DV —
TeF 4 RV WERB LI E 25, 12 BRERICERIEN
HEF L, RERIRDO A 31 v OB 2 EKER K
ETHNI LA, I FECVBE XN, DC-AR2
RIS 1724 RSk TH 2 Z L WSEAA N (F—2 134
&) o

7ao 57 =0 - VEZWERKE, FROHF
v 4 v @Y DC-AR2 & FIE NTG LB 5 2
CEkoTtEBoNT, 70T A7 20— VEREHE
BRIE, A U BREREERREROBEERUL,
500 2o =—25 2@ % S5hi: (DC-AR3-1, DC-
AR3-2), 2N 6 b ERIBFEREB LI F T U4
BERHMEREL T,
ILshaRL—L 52&EICE 5 DNADOEA
IV 7 ruRb—va UEIRE 5T, 1724 Rk
DC-AR2 #RiZ pBIN19 W EATE 7z, L L, 0D
BEERE L 2.1X10%/ugDNA T A. tumefaciens
LBA4404 #T®D 3.0x105/ugDNA, C58C1 kT

8.0X10%/ugDNA 1z kb~, ZFL { f&E» - % (Table
o NI, 1724 B LU ETNHEKROBEHRTIE, &
BIZEESNIEFRARI Y o254 FizkoT, %
O—FHIEE 2~5mm BEOBEREREL 2275
BT 5 Z L BRERO—DOThB EEZ SN, £
T, ZOEERP T L, WEIRBERE
B EF 701, NIV FEDT TR THEEEE
L, BRI +o2 ey 740 v 7 2175 C, VY
WEEEW RN 75 H%, BLUHvay vz Eed
FRIEEER® NaCl ¥z & 2% & - T, Bkt
KUV v h T4 RECERCERET 2 HEERAT,
ZORER, FEROVBMIERIERITS I L CREBTA
FE% 8.6X10%/ugDNA W LR T2 2 LB TE 72
(Table3), & 512, 75 A% 2145 500 ml D/NEL
DNy TNATED b D Z, FHEROGEHRDOIE
PRzl 23, BWEEREE RS 1.1X10°
WETERTE, ZONBEULDEELEFICL -
T, AEBROBEGEFRE 2 0D Agrobacterium J&HE
EOFNGED T 52 e N TE, FHOWERFEER
FUAIERES DB OERIC E > TREBEETH S L&
Z 5 b.—H, Bra v NaCl Iz & 21638
IR, MOREEREMEESTRL, MRTE RV
ERG I oT, e, BELDERLD, —70Cic L 3
BHEEOZEIIFZ L ALECI EBNSPoT,

pF11 Z W/ HEB 2 EBRTH, BEERo o=
— 2B T 52 BN TE N, pF1113, pRil724 D 8.5
kb @ BamHI W O, pHSG298 D%+ = 4 & Vi
MEEF 2B LT\ 588, Agrobacterium BHIE O R
B TIFIE T & o\, L2335 T, 1724 ¥R T, pF11
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Fig. 1. Correlation between number of transformants
and amount of DNA in recombination experi-
ment. 0, 0.2,5.0, 10.0 and 20.0 ug of pF11 were
transferred into A. rhizogenes strain DC-AR2 by
electroporation.

@ 8.5kb @ BamHI Wi F 43 pRil724 LR UEIF &
tHRMEREZ L, pRil724 WilAAEhTHF <A v
tEEGEFOIRE L & S ORI TE 3, Fig. 112
Bons ko, WEEBREOREEITED Tk,
5.0ug bODNARZEALTCHE,L Il ou=—KT
Ehdrotz, LHLEHS, REKOFERS « BEE T
5ug DDNA 2HA LT HEEERERZE NG T
ozl (RFEFET—¥), KRk DNA EAR
EHREWHE L WZ 2, 88, pRil724 12 PF11 sS4 A
RAENTWS Z X, FETESNT: DC-ARS thE#E
(Tablel) OREEHEBRE»SBEBELI: 7T A 3 R
DNA &, pHSG298 £ 7u— 7t L7z Ky b7 uy
NeNATNVF AP - avifTHI T LT > THER
Ui Fig 223 k3T, 2007323 F
DNA iz pHSG298 D3 AR LT\ 3 2 & HIFERR
AN, YEOEBRERERERBPREAL TWD
ZEbHEMER ST,

ILZ bRKRL—> 3 vENOERE

PlEm k3w, ENE A. rhizogenes 1724k X v #
FRA Y BB ERKDC-ARZKEB L UL F oA
yyvroruS A7 o= — VESHEREDC-ARS
BREEREL, Vv 7 baRV—Y g VBRI X o THEK
DNA %2H AT 5 HEEMHIL L7z, DC-AR2 #Riz iz, b
VRFVYIN e RAT 4 VYITETHN,F ) — X
2% —pBINIS DB ADBTRETH o7z (REET —
7)o LinL, TV 7 buRrv—y 3 VBT, Bk
SEN IEE T, BEERREYIET 2 2 TOR
BibEn0, SHIZESRAAEELE 2 b

Fig. 2. Detection of pHSG298 sequence in pRil724
kan by dot-blot hybridization. Abbreviations :
C, plasmid isolated from A. rhizogenes strain
DC-AR2 ; 1-11, plasmids isolated from strain
DC-AR2 introduced by b5ug of pFll with
electroporation ; 12-15, plasmids isolated from
strain DC-AR?2 introduced by 10 g of pF11 with
electroporation. Since no hybridized signal was
detected in plasmid spots of 6 and 15, it is
assumed that they naturally reversed resistance
to kanamycin.

n%.Mozo & Hooykaas' X, A. tumefaciens O 1
BEEIR 500 ul 2 S/NAT — VTHEEL TI 7 A 8
FE2EELL 7 b aRL —¥ g kT Agrobacterium
BAECEATES L2 MEL T2, HL b, T
VZhaRy—Ya YRIZ Lo T <4 v UmtEE
LT % A3 A 72 pRi1724 (pRil724 :: kan, #7220
kb) BCH8CIHIBATEZ Z L2 RHELTE
b, HLDEHEBETFEI— N LZEADNA %
Agrobactevium BHEICEAL, AMEOREEOKRE
PHEVPEERRICHIRAT 2 B8EBITw3 0wz 5,

i) £

W Agrobacterium rhizogenes 1724 k% T v 7
FPaRY—v 3 VR K o TIREERT 2 FikERRET
UZeo 1724 8R1%, 7> EY DY, ARV )V, A
FeAyy, APV RRA Yy, Nravf YR
BiEEZRL, 709 Ah7 23—, ThIHA
VY, V77 Y VICE, Rkt EmL, 107
~10°° CTHMEEASHIR L2, FEEE= bOY 77 =
VVHMBT LI EoT, A~ ‘\/\/@%T&Ei
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HeE, SOHES MYV VAETS I LI
EoT, AFTAVVRVIZOT AT 2 =T —=VE
MERKLRETE 2, ThS5DEREKKK=ZV 2 b o
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