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Abstract

The neomycin phosphotransferase Il genelnptll) was
introduced into geranium(Pelargonium zonale hybrids)
protoplast by using PEG or electroporation method. The
presence of the introduced DNA in the protoplast and the
expressions of the gene in the transformed cells were
examined The presence of the nptll DNA in the
protoplasts were detected by polymerase chain reaction.
The expressions of nptll gene in the transformed cells
were confirmed by the NPT-1I assay.
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A ki (Pelargonium zongle hybrids) %A oz ng
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o ez AFTML wFAZEZ packed cell
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Marker gene

Marker gene®2& E  coli) TnPold $#9
kanamycine A4 %HA9< neomycin phosphotransferase
I #32HnptIDE A48 Vector2 AMS# plasmide
Bin19" Vel nptl7st #7 nos transcription factor® A1
U2, EcoRl, Hindll %°| #48& multiple cloning site
€ 7K1 Atk Agige 48389 =¥ W EcoRI
232 AZ linear DNAS A4 ¥4},
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4YAANE 16 x 10° /ml7t A 06 M sucrose-CPW”
8ol AR &, o] YA YA 066 miol 10 pge)
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T A EPARD ololH 2 % PEGEY 033 miE
tetel 108 B ZAAYA EYS 0L, 5% pHOZ 2
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mlY F&9 (4g2 NaCl, 02 g2 KCI, 10 g/ CaCl;2H:0,
50 g/ glucose, 0.1 g/l Na;HPOs, 002 g/t KHPO,, pH 6.4)
& 48] Yol bt dadelste 4YyAE AAG
LY AN E KMSPHRA AN st ot

Electroporation”ol ¢|# DNA%S]

HBM£-<[1 mM HEPES(pH 7.0), 10°% mannitol]o] €%
ANE 1x107/m7t SA @EAFE, o 2 05 mis
linearized pBinl9 DNA 10 ug % carrier | .A(sheared calf
thymus DNA) 30 uwg& elect.poration ~hambere] 71
1.77 kV/cm, 40 psecoll A elert- aoratior  .<th o] & %
A KMBPuI Aol A w3, Ao,

PCR’<l @ nptI] DNA £4
nptll DNA %%l AL8-@ primer 42 & o 20mer |
o, 2zt g3 e FrIMdel HEE wEQG. o]
primer %ol 93 ZZ5= DNAY 37)E 0795 kbolo}.
5'-ATG ATT GAA CAA GAT GGA TT-3'
5'-TCA GAA GAA CTC GTC AAG AA-3
ugd o] MgCl F=E 15 mM, ANTPE 2z 200 1M,
Primere ZtZ} 025 uMol %11, Taq DNA polymerase: 2.5
450 ul of reaction volumeZ A3t} Z} thermal cycle®
9% °C/1mn-5°C/30sec-7°C/1lmnea 74
341, % cycle 44t 30 o}Uh

Neomycin phosphotransferase 4

MEFE AL v A9 10% acrylamide gelol A Mg
%81, neomycin phosphotransferase] #4& 713 gl
A band2 %A1 Neomycin phosphotransferase® 4 o]
e GlAL #al= dlE, kinasedl 93l kanamycin®
QastsE WEE 7122 NE® Drapers’ # Herrera-
St rella/Simpson® ] NPT-II assay #d-& Ar8-81c}.
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DNAE #2389 template2 81 npll-specific primers2
A-88te] PCRZ DNAE 3 E5ch AH8-€ primer paire]
o3 FZ5E DNAS 48 Z7)1E 07% kbeldH, Fig. 2
ofq BE ulsh o] DNA =9 ¥ f8AM(lane 2)o1 A4
o] 2719 DNA7} & 5o} 4y AMUN nptl/ DNA7H 4
e A& ¥4 Uk PCRY sensitivity7} vhg %71 Hg
of o] A7} 9ol 9F QFY 7MeAE deu, PEGE
AHg-81A 91 ©&3 pBin 19 DNASH £y} 2o
49 FM(ane 390N 795b DNA7ZF delA g Foz
Bol 9gel 9% Qe AAHA @
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gene transcription’ factor7t slolM AEBME el M npeff
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BeE FYAANE uyste de AXuUeN =9€ A
A7b A2 w¥HD ARG golr] Hste, NPT-II
assay 9ol wat ME 288 H719F82 autoradio-
graphy 2 neomycin phosphotransferase #48 ZAl$ 23}
€t Fig. 33 #o,

pBinl9 DNAE =Y3A ¥& ME(Fig. 3. lane 3)o1A
T EA8AS ¥olt band7t HH gle W DNATH &9
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¥ A¥(lane N = EAEHE 717 G984 band?t et
U, £S48 npd] AR AEUelM dEdtE Ao &
ol =31t pBinl9 DNA%_E?J?} HEAMN AALBHE 7}
A &9 bande nptlle] 42 FAHE R Yol ol
E7b 22 A susl o debed, olAL nplld AEY
neomycin phosphotransferase ©19J9] ©H& kinase2 AzZd
o2

pBinl98 Y% HUYANE kanamycinel ¥RE
KMSBP iAol 4z 02 ujgRS o 29 F Ay A
Ao] g5t Browns 2 wild lettuced] protoplast 2

FE AEME AYA77] HaE HE 78 T duid #

Fe Aol AnAolgn sgoy, & HEdME 2-399
A2 FEHAG. 2-3¥9 S AX dYAAE
Fzuer WA HFE A} 0¢ F WYAHE
microcallis= Fig. 48 #th.

Electroporationl 218 #34 ¢

Electroporation ¥ KMBP v #lo] &7 343 wikdt Ay
Ao s pBinl9 DNAY £ ojHE PCRE o] 43
ZAE Y. PEGY Mg nivtA2, 432A2YH 3
4% DNAAE template2 &3l nptll-specific primers®
A}8-&te] PCRZ DNAE ZZ % A (Fig. 5), pBinl9 DNA
o EFE RAT AVATE FAGL 4Y A A (lane 3)90
A& 0.795kb DNA7t YehtA ggtch. ¥ electroporation
©2 pBinl9 DNAS =¢4# ¥¥3A(lane 2NN npll
2] (0.795kb DNA7} 2Zso] 4YAA el npll7} Stk
ol &l Ut

pBinl9 DNAZ =¥ f92AME wfFsid 2L callus
A E el npl] AR wHARE Yoluy] Y3, Al
¥3%42 AH7|9%3d neomycin phosphotransferase?)
#4& Hol: bandE ZAMEAL pBinl9 DNAE =308
A @& ME(Fig. 6. lane 3)Me AALEHE Hol:
band7} A& ¢l ¥ DNAZE =€ Ml ¥(Fig. 6. lane 4)
dMe EAEHE 713 €A pand?t Yeh, ©9d
nptlI7t MERANAM wddts 2ol #9s%id. pBinl9
DNAE =% MEAAN ZA8AHE 713 @9%A band:
npdl® g2 FR"HE A ol T o dehged,
olE2 npll9 429l neomycin phosphotransferase?} o}
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d ©& kinase2 Y4B,

Electroporation$ 22 npt/I€ Y% 9¥2AANE KMBP
A AE 29t gzAoR 3YA HEHE #z2P
(1100-1500 ux)oll A wikg H Alxdo] M Hele
osmol $EE A W30l AAY wiAlA 7193 wjoF 83
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Polyethylene  glycol(PEG)Y %&£ electroporation’y] &2
Atudg  LYAM  neomycin phosphotransferase
inptl) RAAE  &713, AE el =18 nptl] DNAS
ZAF59 wderE  ZAEUY. Polymerase chain
reaction(PCR)& ol4-3tq ZHEY Z3} PEGHE A&
i} electroporationy] & AHEHE of 55 AXule] =¥
nptll DNA7F $l3o] 8ISt & olg MXe 23EE
A71%9 %% neomycin phosphotransferase &4 =AM
43, AASAL HolE band7l #2329 marker gene &
2 E)E nptll FAA7E AEWAAN wHEGE Ro] &
A=A
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