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TIEM AT b B Agrobacterium rhizogenes D3STEY)
DOEFELICRLET 5 &, BEHAI» S5 SROBRRIE
RENBZEBHONTW2E, 7, FEEYTIIO
BRIRE i vitro TEET 2 2 L2k D, HEHNEZKC
EHEDOENEEZ 2P, 2D &5 BERBE» SO
BTk, FREEREICHS, RO MR
DE L, BELIEL L 20T, EFEENEDLNLS,
HREEL 2 D EWER o2, BEREENELT 3,
TERTRIEMET 35, FORBHREESHER TSI L
8% DEME TSN TWEY, EHESX, Zho)
ZD>bRELEFERAEEDNAIBEELENF 2 =7
(Petunia hybrida) \ZEAT3:D0ERELT, 77
o Ri 75 X & ¥ pRiAdb 2 F4 2 A. rhizogenes
AdrE SHEDRT 2 = 7 HEBEICBREL, BRER
FHELIY, FOBERBLWTHEAKEMECEES R
hote, F2°C, A. rhizogenes BMFEFET A R 75X 2
F T-DNA D5 5, ERIBOFELHMUEHORT
L EFHCEE L TWwE EE 605 ol A, B,
COD3IDDEBETFEEUTEHENAFY -y =Y
EROWTIRF2=T7REAT 3T, BMUEKROS
B LD THRE T 5.

2. MBSIUFE

TR (Petunia hybrida) & Tk, THERO
dovaryIv—, Zyaryy—r, 7rara—2X,
FNaryvy R, 7Zyaryry FE—y UEHFHFIO
FA), 759 vavy R, 75yvyvan—X, HRY
—Fry P UEE—HE) 2Hwk, &REOET:
0% =5/ —VCHEHBHEREL, RWT, REERR
7Y U LABE CBRER 1% w5 aMBELT
WELE2To 7, MEAKTIEZEELE, s
DRETF 2 HEY) RV E RO MSYZEREFHICEEL,
3,000 lux, 16 F¥RGHREAT, 25°C THIFE, £Ha 8-,

77ut AR 75 X 3 N pRiAdb » TL-DNA %»
EinA 7Yy AR R pLJI"%:FIREES EcoRl T
Tk L, 4.3kb DWTR ZEN LY, ZOWF 231 F
) —~ 27 7 —pBl1219) EcoRL % 4 N iZHEAL, ¥
ENCHES TRIEE IM 109 #RicEBA LT, EERE
MRET 37 F X 3 ¥ pBIIZIELS (Fig.1) %, MU
TVUVYINRA—F 4 v T ENT X - T A. tumefaciens
LBA4404 #RICEA L7, Z QB % 50 ug/ml @ A
<Ay e300 ugml DAV T I EEDL LB
Wi T 28°C1BRIEE L, MSIREEH CHEE %
L7, Rz, BEEMEORERES 0.5cm 28D
Y, BOBBRCEMHERES ¥72%, NAAO~10
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Fig. 1 Physical map of the T-DNA region containing 7o/ genes in binary vector pBI 121. PNOS/TNOS:
nopaline synthase promoter/terminator, 35S: CAMYV 35S promoter, NPT II: neomycin phosphotrans-
ferase II gene conferring resistance to kanamycin, GUS: g-glucuronidase gene, LB: T-DNA left

border, RB: T-DNA right border.
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N—3FadgfbeXbosv A% 1 1CRELL
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3. BRERBIUEBE

SPAER A, rhizogenes A4 BRERF o = T RSB O
MllicEfrs e 23, ZERCHAVWESRAELTTE
RE®RSELE ChoDBRBE, T —F v v
(IAA, NAA,2,4-D) BXUHA b4 = (BA 44
AF v, T F ) %4 0~10 ppm & A 75 MS 55 E
WEBER LIS, TEFHEI oo, EREE
BRIZDOWT b, EEOEMERWITEF2HEET S
ZEXRTER o, —HOEYETIE, EYRLEY
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8 A B ZEYIH » 5 DEFEFMERE LB L7
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Yy RE—Y, HAT—FVvy OS5 SER, BA
Wik VE CEEE (NAA T3 0.03mg/l Ll E, BAT
X 0.3mg/l DL E) TREFOMER A S iz, ffid
BbRVEMHF (NAAO. 3mg/l, BAlmg/l) THIFEL
AU BEOFREEBEC DA TH Tz,

TEFEREOE -z LS ®EIC DWW,
27T A REEET 3 A tumefaciens LBA 4404 5%
BEURCBERSE, FIEYERMETERLI LIS,
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T, ZOFEINVAEZAWTGUS 7 v X4 2iTo 78
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19.3cm oz, e, WEEGRKTE, EFEES
Kol DITHEBBEAREI D, KFHEICEHEET
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Fig. 2 Adventitous shoot formation of Petunia
hybrida cv. Flucon blue on selection
medium containing 100 mg// of
kanamycin (one month after infection).

Fig. 3 GUS expression in a vascular bundle of
the leaves of transgenic Petunia hybrida
cv. Flucon blue.

BUERS Do Tz, ERTER B OPEITOEAN & & iz
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Fig. 4 Flowering plants of Petunia hybrida cv.
Flucon blue (2-3 months after transplan-
tation to soil).

Fig. 5 The transgenic Petunia hybrida cv.
Flucon blue (right) showed wrinkled
phenotypes in flower petals (A) and in
leaves (B) as compared to non-transfor-
med control (left).

b oTz,

SEMEE LTHWERF 227280 Th, ol
YL & T % hairy root syndrome & FEiEA 2
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ERNCEE LWBEOAEFRTH I 2700121, & rl
BEFOEEREOMBHPHBET OEBH - WESLE



ThHsLEbNS, rnlBEFOELZDEERERICDOL
TRERLV VORI E > 2D 9 TH D, B
BB OBEFHE L OFSEIC DLW TSEE 51
REFFSEEN D,

X B

1) Mugnier, J., 1988. Plant Cell Rep., 7: 9-12.

2) Tepfer, D., L. Metzger, R. Prost, 1989. Plant Mol.
Biol., 13: 295-302.

3) Tepfer, D., 1984. Cell, 37: 959-967.

4) Taylor, B. H, F. F. White, E. W. Nester, M. P.
Gordon, 1985. Mol. Gen. Genet., 201: 546-553.

5) Bevan, M., 1984. Nucl. Acids Res., 12: 8711-8721.

6) Murashige, T., F. Skoog, 1962. Physiol. Plant., 15: 473

93

-497.

7y Jouanin, L., 1984. Plasmid, 12: 91-102.

8) Jefferson, R. A, T. A. Kavanagh, M. W. Bevan, 1987.
EMBO J., 6: 3901-3907.

9) Sambrook, J., E. F. Fritsch, T. Maniatis, 1989. In
“Molecular Cloning: a Laboratory Manual, 2nd Edn.”,
Cold Spring Habor Lab. Press.

10) Ditta, G., S. Stanfield, D. Corbin, D. R. Helinski, 1980.
Proc. Natl. Acad. Sci. USA, 77: 7347-7351.

11) Rogers, S. O., A. J. Bendich, 1985. Plant Mol. Biol., 5:
69-76.

12) Estruch, J. J,, D. Chriqui, K. Grossmann, J. Schell, A.
Spena, 1991. EMBO ]J., 10: 2889-2896.

13) Estruch, J. J., J. Schell, A. Spena, 1991. EMBO ]., 10:
3125-3128.

Summary

Genetic Transformation of Petunia hybrida by rol Genes of Ri Plasmid.

. Shigeto KivOKAwWA*, Yukihisa SHIMADA*, Yasuhiro KiKucHI* Hiroshi KAMADA**
and Hiroshi HARADA™**

* Tsukuba Research Laboratory, Kyowa Hakko Kogyo Co., 2 Miyukigaoka, Tsukuba, Ibaraki, 305 Japan
** Institute of Biological Sciences, University of Tsukuba, Tsukuba, Ibaraki, 305 Japan

A 4. 3 kp fragment of an agropine type Ri plasmid (pRiA4b) including »0lA, B, C genes had been cloned. The

fragment was introduced into some cultivars of Petunia hybrida through binary vector pBl121. Regenerated

plants exhibiting kanamycin resistance were obtained and showed GUS expression. When the plants were

transferred to soil, they showed hairy root syndrome such as dwarfness, delay of flowering, wrinkled leaves, and

loss of pollen fertility.



