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KENHTHBRE MY ARAE FE RS REEARRENLIREF. B
SRAE B HUIEOLT B AR e S A0 M OB VT BB S i 26, {H ) RE 49 JiR A O 1A BB B S ALSD TR K 20
F, ATLERETE S AM B A FESE R TT . BN TFRAEAESBENE, B
WAl # T EER S FR AR EHR Y IFS] (21 Ebert et al. 1987; Ellis et al. 1987; Ow
etal. 1987), B AFRE s FE A HERE (U Fomm et al. 1985; Boston et al. 1987;
Hauptmann et al. 1987), U RFRFFE RN AT HEREWZ W (I Howard et al. 1987;
Marcotte et al. 1988). TE RNA 4> T L 40 MAY S50 b, WA A0 0 07 325 76 9 % (5 8 RNA A0
W RNA A SURE . RUEtEMBEAICRE T O RG T 2EN#R (B4 Calis
et al. 1987; Gallie et al, 1989), BEHEHITHFRBEFHHH TR S, BEAKE BN S
AFIEY A S (Katagiri and Chua 1992), A ZH7EXT B EHE YD DNA 7F F L%
EHRENAT N EHN R, RREE - DREE LB 2 A S MR A,

RZ-BASHEL

¥ DNA % AP AMAERLZHE (B30 Poirykus 1991 BIZER) . HPM R Z M
(PEG) NSRBI EFATEIBRERIEAMEE MBI R KPR (Krens et al. 1982, Pasz-
kowski et al. 1984; Shillito et al. 1985), PEG - /"SI EE &S, HE, £53
BoKR R E B R K0T, B ILaRNFEEMa s RERMBE (Negrutiu et al.
1990); HW, PEG-NSHHITAMMEMMNSEERAMER; &a, & PR
X AR AR M T ) ZERATEMIH & RARENHED AL, X8, R85
KR AP RME (Nicotiana tabacum) MR A iR R A P OB AEFE S A MAL
SR EATMRITN.

XWigit

A LB i B M7E TR F40 DNA BT BB EERAMEHATM4, FRTRRM
HPYEHAME — 10 FE R 38.5 MEEIE Pl cre (control of recombination, H “E#
B —WEHE— AN FRAR—FEE) EENRE=Y, EHEIL lox (locus of cross
[x] over) Difikt 34 R FFIRINESH, EWMPAHE BB, XMHREREMCIESA
RS S Y M DNA MYIBR . EIAIAEE-S (Dale and Ow 1990, 1991; Odell et al.
1990), ALK HEHAMNMEFBGRERITE (Agrobacterium) fr FHEMIFREME S
HEAH 25 2 59 40 49— Bt DNA-pED32 (Dale and Ow 1990), X — &5 ¥y g1 — > TE MR 3R 1 MR &

35S RNA JB31F (35S) M K BB cDNA (luc) FHIEHABHNEIERTRKX
. l .



(nos3’) WIBEAH B (luc-nos3’) o B lucnos3’ FBS 35S @ahFH MR (il
1.1 iR )0 X—H B —MW5 lox (7 SFE—SME, EHMBRHERA. luccDNA B %
WEEETTE lox FEFIAAE H B8 T B fuc-nos3’ I, TN AT LFHEAHE N H
pMM23——35S- cre-nos3’ & ) cre FE R BERT RZOREH, X — MR e BEERT
HIFEEAOEBREAS ML a8, 555N pED23 (Dale and Ow 1990) 2AH[EHI.
pMM23 Fif =4 1) Cre H A BE AE A BRI 40 MO D R B3RO R B, X R BI4
SEMREREBHEYE OFR) RiIEE. DNA AR EREBERA 1 ke RETHW
pD0432 (FHAEXT ) RiFfE (Ow et al. 1986) ., MM B RXTF luc FRICHENEAR SR
Millar et al. (1992),

B 1.1 EREPERES Ce-N P ce B DNA 7 BALBI . BT/ DNA R
HH Cre BAMRERATER AN ETOMEHE e ZENHB R

#1.1 BRT—MRBEEBHEIE, ERMA ce RIEFREMELT, RAEK M
SEEREEERAR (n35.9 fln35.10) WM A M ARALRE, § FEGHER MK
N EEN, ILFRAEF BN, X ENLEREWESRKFREEER
HAMNBFAERBEREA FARNERE 3 ~48, HEEAMBPIMAT cre RKFHL,
HA MRS T 100 £45, %9 Ce EAMES T AEY AR RUADRE
ADNA B4, X—TRESETEEATRER LR AR NERES T AZN
867 (Dale and Ow 1991), FF-4 BEARSCIIF B XA AMDT Bk B A B, HEoR th ol BB R
X FP BRI E R RS E TR T MIE cre WIBFH,

.2.

e

L I



F1.1 Cre i FESNEWA B4 DNA S

5 HEH lue BB # 1k DNA! A T MR &
n35.9 Hik 820 1 )
nt3s.9 ik + 10ug pMM23 1.14x10° 139
nt35. 10 =R 1190 1
nt35.10 BIE + 10pg pMM23 1.57x 10° 132

' P 100pg /4 BIAR DNA $RUKH 100 pMM23 R FE 104 2 < 10° IR 4 K

PR 20 DBHE TR REUE, BWRBREAKABRREMEAZE Inl 08 KB # 1000 RIGE 4 10001 7
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iB7KF- (Ballas et al. 1988), ARERRLMER, EEEERE 3 AL AR SRR
BN FIKKFE (Negrutiu et al. 1990),

< HEEF PEC HBTH _MHHEBFES —MAFARBRAIEE, Negrutiu (1990
i, MG B Mg AT AR R BB R IROKE, T FRIWREELE 5 ~ 15mmol/L,
FU Hl AT (4 40 O B9 7735 55 DNA BRIk B AR 57 9 -4

o B MR AN E PEG B E AL BB, 540 PEG REM > R EEEKN,
BB 55 000 JELAE B A A 4% 2 R 43 F B K 4000 3 3E B 3R Gk 8000 Y PEC & A i
(Negrutiu et al. 1987) .

S
FRA1EGE R. Shillito F1 H. Albert A E4R HHHE i E KR

& X X &

Ballas, N., N. Zakai, D. Friedberg, and A. Loyter. 1988. Linear forms of plasmid DNA
are superior to supercoiled structures as active templates for gene expression in

plant protoplasts. Plant Mol. Biol. 11: 517-527.
Boston, R.S., M.R. Becwar, R.D. Ryan, P.B. Goldsbrough, B.A. Larkins, and T.K.



Hodges. 1987. Expression from heterologous promoters in electroporated carrot
protoplasts. Plant Physiol. 83: 742-746.

Callis, )., M. Fromm, and V. Walbot. 1987. Introns increase gene expression in cul-
tured maize cells. Genes Dev. 1: 1183-1200.

Dale, E.C. and D.W. Ow. 1990. Intra- and intermolecular site-specific recombination
in plant cells mediated by bacteriophage P1 recombinase. Gene 91: 79-85.

. 1991. Gene transfer with subsequent removal of the selection gene from the
host genome. Proc. Natl. Acad. Sci. 88: 10558-10562.

Ebert, P.R,, §.B. Ha, and G. An. 1987. Identification of an essential upstream element
in the nopaline synthase promoter by stable and transient assays. Proc. Natl.
Acad. Sci. 84: 5745-5749.

Ellis, J.G., DJ. Llewellyn, J.C. Walker, E.S. Dennis, and W.]. Peacock. 1987. The ocs
element: A 16 base pair palindtome essential for activity of the octopine
synthase enhancer. EMBO J. 6: 3203-3208.

Fromm, M., L.P. Taylor, and V. Walbot. 1985. Expression of genes transferred into
monocot and dicot plant cells by electroporation. Proc. Natl. Acad. Sci. 82:
5824-5828.

Gallie, D.R., W]. Lucas, and V. Walbot. 1989. Visualizing mRNA expression in plant
protoplasts: Factors influencing efficient mRNA uptake and translation. Plant
Cell 1: 301-311.

Hauptmann, RM., P.O. Akins, V. Vasil, Z. Tabaeiuzadeh, S.G. Rogers, R.B. Horsch,
I.K. Vasil, and R.T. Fraley. 1987. Transient expression of electraporated DNA in
monocotyledonous and dicotyledonous species. Plant Cell Rep. 6: 265-270.

Howard, E.A., J.C. Walker, E.S. Dennis, and W.]. Peacock. 1987. Regulated expression
of an alcohol dehydrogenase 1 chimeric gene introduced into maize
protoplasts. Planta 170: $35-540.

Katagiri, F. and N.-H. Chua. 1992. Plant transcription factors: Present knowledge and
future challenges. Trends Genet. 8: 22-27.

Krens, F.A., L. Molendijk, G.J. Wullems, and R.A. Schilperoort. 1982. In vitro trans-
formation of plant protoplasts with Ti-plasmid DNA. Nature 296: 72-74.

Marcotte, W.R., Jr., C.C. Bayley, and R.S. Quatrano. 1988. Regulation of a wheat
promoter by abscisic acid in rice protoplasts. Nature 335: 454-457.

Millar, A.]., S.R. Short, K. Hiratsuka, N.-H. Chua, and S.A. Kay. 1992. Firefly luciferase
as a reporter of regulated gene expression in higher plants. Plant Mol. Biol. Rep.
10: 324-337.

Negrutiu, 1., R. Shillito, I. Potrykus, G. Biasini, and F. Sala. 1987. Hybrid genes in thc
analysis of transformation conditions. 1. Setting up a simple method for direct
gene transfer in plant protoplasts. Plant Mol. Biol. 8: 363-373.

Negrutiu, [., J. Dewulf, M. Pietrzak, J. Botterman, E. Rietveld, E.M. Wurzer-Figureili,
D. Ye, and M. Jacobs. 1990. Hybrid genes in the analysis of transformation con-
ditions. Il. Transient expression vs. stable transformation—Analysis of parame-
ters influencing gene expression levels and transformation efficiency. Physiol.
Plant 79: 197-205.

Odell, J., P.G. Caimi, B. Sauer, and S.H. Russell. 1990. Site-directed recombination in
the genome of transgenic tobacco. Mol. Gen. Genet. 223: 369-378.

Oliveiria, M.M., J. Barroso, and M.S.S. Pais. 1991. Direct gene transfer into Actirridia
deliciosa protoplasts: Analysis of transient expression of the CAT gene using
TLC autoradiography and a GC-MS-based method. Plant Mol. Biol. 17: 235-242.

Ow, D.W,, ].D. Jacobs, and S.H. Howell. 1987. Functional regions of the cauliflower
mosaic virus 35S RNA promoter determined by the use of the firefly luciferasc
gene as a reporter of promoter activity. Proc. Natl. Acad. Sci. 84: 4870-4874.



Ow, D.W,, K.V. Wood, M. DeLuca, J.R. de Wet, D.R. Helinski, and S.H. Howell. 1986.
Transient and stable expression of the firefly luciferase gene in plant cells and

transgenic plants. Science 234: 856-859.

Paszkowski, J., R.D. Shillito, M. Saul, V. Mandak, T. Hohn, B. Hohn, and 1. Potrykus.
1984, Direct gene transfer to plants. EMBO J. 3: 2717-2722.

Potrykus, I. 1991. Gene transfer to plants: Assessment of published approaches and
results. Annu. Rev. Plant Physiol. Plant Mol. Biol. 42: 205-255

Potrykus, I. and R.D. Shillito. 1986. Protoplasts: Isolation, culture, plant regeneration.
Methods Enzymol. 118: 549-578.

Shillito, R.D. and M.W. Saul. 1988. Protoplast isolation and transformation. In Plant
molecular biology: A practical approach (ed. C.H. Shaw), pp. 161-186. IRL Press,
Oxford, United Kingdom.

Shillito, R.D., M.W. Saul, }J. Paszkowski, M. Miiller, and I. Potrykus. 1985. High ef-
ficiency gene transfer to plants. Biotechnology 3: 1099-1103.



- FFE R

RZTEAMSHNBEEHAREREHEWL

+ B
R RERF &

MR T i B AR A IR
T iR R DI RY A

AT & A R R R A Ab
MR RRAH
MErfEm TR (INRLE)
WA s AR A

AR R ITHIRU

A RS R SRR
L

IR AR RET KAM BH
% S JFA: R F B [E) 3R AR by
SR T R R AR
KABBFIME

SO ETIR R T R LR

WEME

5~7J

[ WAN:E

1 /hEd

14 ~ 18 /B
1~ 3 /et
2 /hEY

1 /i

1 7wt

30 435

16 ~ 24 /i
1 7Bt

1 7B



