ST AETN3N A A8A A1E
Korean J. Biotechnol. Bioeng.
Vol. 8. No. 1. 62—68(1993)

A=

=5
. = 427

%

K

- 1o

wy . 3}

b} o Ké

A9

A st A2
S ELERELE

Studies on the Induction of Transformation in Cereal Plants. Ill. Cultures
and Regeneration of Rice Protoplasts Transferred Foreign Genes.

Baik Hwang, Sung Jin Hwang, Hyong Tak Im and Young Hee Kang*

Department of Biology, Chonnam National University
*Department of Biology, Yonsei University

ABSTRACT

Transformed rice plantlet were recovered from protoplasts by electroporation with the plasmid
pB 1121, which contain the plant expressible NPT-1I and GUS genes. Embryogenic cell suspension
culture was established with embryogenic callus induced from mature seeds of rice (Oryza sativa L. cv.
Dong-jin) on the MS medium supplemented with 2.0 mg/¢ 2,4-D, 0.5 mg/¢ kinetin, 3% sucrose.
Protoplasts isolated from embryogenic cell suspensions were electroporaled and then potentially
transformed tissues were selected by growth on the medium containing 200 mg/¢ kanamycin sulfate.
When subjected to GUS assay, they stained blue, indicating the expression of the insearted GUS genes.
Plantlets were regenerated from electroporated protoplasts on the hormone free MS  medium.
Transferred foreign genes in the plants were confirmed by southern hybridization. These results
support use of electroporation for transformation of this important cereal plants.
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Fig. 1. The plasmid pBI121 used in electropo-
ration

Plasmid DNA2| 22|

HANHE E. coli HB101E32E plasmid DNA
#-2]i= Biruboim¥} Doly | Wi (15)ol] wje} 4y
A7} A7k LB wix](10g/¢ tryptone, 5g/¢
yeast-extract, 10g/¢ NaCl, 50 zg/m ¢ kanam-
yein, pH 7.0)okA  ojpr]7bA] wiekgt E. coli
HB101& % (5000xg. 15 min at 4°C)3}aL o
7]ol Lysis buffer(256 mM Tris HCI, pH 7.5, 10
mM EDTA, 15% sucrose, 2 mg/m ¢ lysozyme)<&
Aelste] 2087 FAAZ = 12 ml 9 02 M
NaOH, 1% SDS¢} 75 mé2 3 M sodium
acetate pH 4.6 ¥ 2 A2 2 AR (10,
000X g 15 min) 3ty AASdex] 50 ¢ RNases
AHelste] 37 Cell4 2087+ F-A[41# k. RNase7d
zgl=l  3edle]  phenol/chloroform3  chloro-
form : isoamylalcohol (24 : 1) 7z}7] g)d o}e-
dojz] ARZdel] ko] ethanolg& Wil —20 Tl
A 12A17F S-A 8k 4A1E-2] (10,000 X g, 20 min)
slo] AA®E DNAE i gk o]} zlo] o
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A (1 x 10" protoplasts/m ¢ )& g7 ¥ 200
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(60x 15mm)el ‘go] ujeksigict. wioF 104 F ¢
A A 7} Eo]9)= solidified agarose sheetd 45
Bajed 5ml AR A wjx|d Heksiar o37]d|
oF 100 mg® nurse cell$- A7}slo] 3F A= ok
g o}e A2 WA 2 agar block-g 23] A& 3}
nurse cellg A3 AAAAch o] F H=F- wf#|
2 27 109 7b4og A wjefslHA] A&
Bole fuAgo} vk 5F F A9 AelaE

A3 A2 $A AR RS FAA3

(1) ZXigeiY 24

Jefferson =(18)9 =hd oz} AAAFE =
Aol GUS Azt wds gt Ka
namycin(200 mg/ ¢ )o| H7HEl siAlell A i odE &
sto] A® PRz 228 o A3 E ke
AN (0.3% formaldehyde, 10mM MES, pH 5.
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NaPO, (pH 7.0)& 2~33 A& vbF 1~2m/
9] 1mM X-Glug9 (5-bromo-4-chloro-3-indoly
glu-curonide 100mM sodium phosphate buffer,
pH 7.0, 0.006% Triton X-100, 0.5mM potassium
ferric cyanide)& % 7}ato] 37°C oA 30% oA} 4t
2A170 5] 70% ethanol® 587 H|Hsle] BFatal
)7 (Model SDZ-P, Kyowa, JAPAN) &l 4] A
AA o4 GUSHAAIY &g salsiolct.
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buffer(100mM Tris pH 8.0, 50mM EDTA pH8.0,
500mM NaCl, 10mM F-mercaptoethanol) & %7}
g & of7l] 1.0ml 2 20% SDSE ¥iL 65Cel
A 1027 $Ax)7ie) ¢)3 5ml 9] 5M potass-
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DNAZ Bam HI, Fco RT o2 AHxtsle] 0.8%
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fragments& nitrocellulose filterel] blotting A17] 3
nitro-cellulose filter® 2X SS buffere] @i AR
o|4] 587} soaking & thE 80 CellA 24]7k&at
baking #la prehybridization solutionell 4 1~44]
7H68 C) F*1& F hybridizations}lc}. o] 2X
SS buffere} 0.1% SDSo|A 2~3W A sty Az
A1# X-ray filmel| 7F34173c}. o] wf probes= “P
2 ##% 2.17Kb GUS Nos-poly A probed- AM&
sisich.
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Fig. 2. Embryogenic (EC) and non-embryogenic
calli (NEO) induced from rice seeds. EC
appears white, embryo-like whilst NEC
appears yellow to translucent and crys-
taline
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Fig. 3. Dividing protoplasts-derived cells cul-
tured in modified MS medium

Fig. 4. Cell colonies derived from rice protoplasts
after 2 weeks of subculture
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Fig. 5. Formation of colonies from rice proto-
plasts subjected to electroporation with
pB1121(right) and those without(left)
after 5 weeks of plating on kanamycin
containing medium

Fig. 6. Calli formed from electroporated rice pro-
toplasts

NPT 1 (ncomycin phosphotransferase) §% z}2}
GUS(A glucuronidase) +#% 25 7= pB 1121
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Fig.7. Rice plant regeneration(arrow indicate)
from transformed callus on selected me-
dium containing 200 mg/¢ kanamycin

Fig. 8. Rice plantlet regeneration from trans-
formed callus on hormone free medium
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Fig.9. Transgenic plants regenerated from el-
ectroporated rice protoplasts in potting
soil

Fig. 10. Histochemical localization of GUS ex-
pression in callus derived electroporated
rice protoplasts with pB I 121
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Fig. 11. Southern blot analysis of rice plant re-
generated from electroporated proto-
plasts. The 217 Kb fragment of GUS
NOS-poly A labeled with an *P was used
for a probe
Lane S ; size marker
Lane 1 ; transformed plants
Lane 2 ; non-transformed plants
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