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Table 1. Morphological characteristics of phalaenopsis germplasm

Lne No. | 3 BE  As%  og | o3 | sam } ISR T
 PKO0L | LP | 9 \ 5 3 l” b ‘% 46 ’71 3 | 3 | ZUMMA
PKO0Z | LP 1| 6+2 3 | 35 | 46 | 4 | 03 25 ZUMMA
PKOO3 | MDDP | 65 | 5 L | 3 5o 4 2 | 35 J“ or
PKOOI  MDP 55 ‘ 1417 | 4 > 5|5 o |2 | At
PKOOS | MDDP 55 | 543 s . o= | 5 | 2 2 R 3
PKOG | MDP | 45 | 20415 | 25 | 2 | 7 | 2 15 U-U-LONG
PKOOT | MDP | 15 | a4z | 2 5 1% | 7 | 2 15 | SR
PKOOS | MNY | 8 s 3 | 3| i 1 2 | 2 | rarma
PK0O09 \ MNY 7 1 7 2 - ' - 5 2 2 w TAITA
PKOI0 | MNY | 85 5 | 2 | «+ | | s 2 3 TAITA
PKOIL = MNDP | &8 7 | 3 3 l 5 | 2 3 TAITA
PKO12 = MNDP | 6 7 3| 2 | 5 1 2 3 | TAITA
PKOI3 | DP | 1'0” 9 15 1;1:37 |15 | 8 4; T
PKUI4 | MDDP = 52 | 9+12+6| 4 3 | , .| 25 | CHAMPION
PKOI5 | MNDP | 31 | 12415 @ 2 2 CHAMPION
PKOIG | MNDP | 31 | 8+7+12. 2 | ' 2 CHAMPION
PKOIT | W 2o on o | o5 | 8 25 L
PKOI8 = DP o5 | 8 Gl s s 2 3 T 15 | oaew
PKOIY | DP | 10 8 | 3 | 15 | 56 5 15 15 a9
PK0 | DP | L | 9 | 15 | 25 & | 4 3 | 15 S
PK021 \ DP .t),é Tx&m:{—;} 3 3 50 ‘ 5 | 35 2 ?JUP%;
CpKoZ | P | 95 6 | 17 | 25 w5 | 2 | 2 2 Sopirel
PKO23 P 11 0w | 25| 3 | s | 6 | 3 | 25 9 ohial
PKO24 | P 0 | s&s 25 | 25 | 3 ‘ 3 | 3 C25 ke
PK025 | LP 95 | 11 | 15 3 | 4[7 L 25 | 23 oupra
CPK6 | LP 1 9 2 | 25 IEE 35 | 35 3l v}l
PKO2Z | LP 11 | 7 | 35| 3 4o | 3 | 25 35 okl
PK023 WR 11 945 35 5 | \ 1 25 T
PKO29 | WR 12 13 3] o2 w0 35 5 eupra
7;}\3()?;1! | WR T 105 D 3+Y NWWHEW 3 ' I'>‘.J_37 fﬁ; 1 T’ 3 %’U]—l[‘—‘f‘—;]
PKGBL | DP9 | 9 25| 15 a8 7 25 | 2 =
PKOZ2 . LP 7 L 10+8 2 | L3 i 32 6 7% 35 > TgF
PK032 DP 9 | 8+2 35 3 Ho] 6 3 3 o
PKO3 | DP T s | 9 | a5 | 25 | 3 | 7 1 15 | o2s s




wjokgl AL 28C & fAIEHE 1000~ 1500lux®] Zkoll
q 16417 e A

L} CallusS7|E 28t 2(H HiX| ML

B7AA AHF dotel AopujckelA HAw
PLBZ o]&a3ith Calus 84S & wiA= VWl
A8 71EuAZ AbEstdon 24-D (0.1 0.5,
L0mg/L) 2t BA(0.05, 0.1mg/L) & ] 7}sko] vl oFal el
t} wjok oF ot AlthujsiiA HAE PLBE Al
At callus BAHES AR A3 05mg/L 24-D.
0lmg/L. BAZ #7tsk 7350 callus 44 &l 7+
Eotth 13Y 24-DE @4AF ASET BAg
283 A%l calusBAEOl EROT 24-D9) T
7} wol AL 2 yAbekE )47 oA tH Table 2).
PLBZ w33 ZAgole shAEol whelh callus®
gol| 2o 7h Udth Stipers EE Z2FOIA callus
A5 2 white red lipe] A5 0.lmg/L 24-D
daxe]d 49U 0lmeg/L BAS H7H 5ol
callusE A BT Aotul okl Mo AR 24-
DO L7} EolAEE AR A G 7F Wobdth
(Table 3). Ishi(1988)= PLBEYE callisE 718
w] 01mg/L. 24-D, 00Img/l. BA| Al 74 Aol
o, 24-DY] FE7t ES4E ZuiAtete A

#7h etk sheieh

te me ox

ol
7t M| K Al
PLBE o]&3le] AMsY e 9 FAUA
J8rA S ZA39lrt Hikary F50) thsted &3}

2 Hrtetel vk 123F AEE B ALsheS A
shoich, wlrs AL oCE FABE 2 1500uxe]
Zwol A 1647 dAE frAlskd

3mg/l. SFo| AHE AKo] Aafy]
7] AFER e gng/Lol M E BE AATE AL
&) MY marker2 hygromyein 3mg/L FFo] {4
8 Ao UehytthFig 12). vl 85% PPT Tk
of M2 PLBAES % AEES A A
PLBAZ&2 6mg/l sl M8 Asts7] Al #st
gom §4% AEshE 12mg/Lol HHE FEs W
ott}H(Fig. 3). PPTE ot §AS Aalste A=
MZA Z7)elle 1 ko] vl g Y
za}8l A 04mg/L oAl BE AHelolAM PLBY
A 2-35}7h o] Fo)A) 2] o} AFEEE 05mg/LE Ab

sajeitt

Hygromycin<

Table 2. Effect of plant growth regulator on callus induction from lateral bud of Phalaenopsis.

PGR(mg/L) Number of segments
2.4-D BA Cultured Forming calli Forming PLBs Shoots Died
0o 0 2(!7 0 s 10 2 o
0.1 0 20 2 10 1 4
0.05 20 2 6 12 0
0.1 20 ! | 3 1
05 0 20 1 2 2 12
0.05 20 3 3 1 0
0.1 20 14 0 2 1
1.0 0 20 2 0 1 14
0,05 20 0 0 % 13
01 20 10 0 1 6
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Table 3. Effect of plant growth regulator on callus induction from PLB of 2 Phalaenopsis lines.

PGR(mg/L) Number of segments
2,4-D BA Lines Cultured Forming calli Forming PLBs Died
White red lip 20 1 16 3
0 0
stripe 20 2 17 1
) White red lip 20 6 14 0
0. 0
stripe 20 0 20 0
White red lip 20 0 20 0
0.00
stripe 20 ! 16 0
: White red lip 20 6 11 3
0.
stripe 20 3 17 0
~ White red lip 20 0 1 16
0.0 4]
stripe 20 3 1 3
- White red lip 20 0 s 12
0.05 »
stripe 20 3 16 1
i White red lip 20 1 6 13
0,
stripe 20 3 17 0
White red lip 20 0 0 20
1.0 0
stripe 20 1 4 15
White red lip 20 0 1 19
0.05
stripe 20 2 2 16
White red lip 20 0 2 13
0.1
stripe 20 0 { 16
120 [
100 F
S 80 F
s
= 60+
=

7]

0 1 15 Z 20 3 5

hvgromycin concentration(mg/L)

-~

Fig. 1. Effect of hygromycin concentration on PLB surviving rate of Phalaenopsis CV. *Hikaru' .
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Rooted PLBs(2)

0 X X X X S
0 1 L5 2 25 3 5 7 9

hygromycin concentration(mg/L.)

Fig. 2. Effect of hygromycin concentration on PLB regeneration rate of Phalaenopsis CV. ‘Hikaru' .

90 r
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i

)

Rooted PLB:

10+

30 -

0L : . A WK

0 0.1 0.8 1.2 16 2 | § 10

PPT concentration(mg/L)

Fig. 3. Effect of PPT concentration on PLB regeneration rate of Phalaenopsis CV. ‘Hikaru' .

L}, Agrobacteriume 0|2t SZIMEHA|A| =g AAM Aol A 1A 70t ek ksl th(25C
Agrobacterium tumefaciens line< LBA4404%14L %71, bacteria W& oF 3-5X109 cel/ml). PLBE 9
pTOK 233(binary vector, meomvein phosphotranterase BE AR AAE Fol 16E, 308, HEFA A
(NPT ). B-glucuronidase(GUS)) >} pSBGM(Fig tumefaciensoll ?—JX] 3l & MVW-ASH Ao A 24 7H
5) 27}4] vectors ARE-aled ABSTH A (Table 1) *1 co~cullturedFATH2A C, ZE7).
RCO BF7AO T 3U7F v kste] ARE-ERQlTh Co-culture %, PI,BI% 9 9 500me/L

5

in
Bl okel A tumefacienst colonyEs & FoF 30ml cefotaxime S o] A] 5abdl &Eo] bacterias A 3}
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. MVW-Co Aol A 12578 wfekste] 2] A1t} 4 Gene guns o] 831 A3 T8&Z7 vby
z2¥ pLBE 7bzbg Reldlol 1-205mg/L ol - &l o ¢t s H()()psi
hygromyein® 05mg/L PPT7F & 7bel 2t shif 2] ol
A AEkE e tH25C. 2.000lux 16hr 3. DNA plasmidE pTOK233(selection marker=
Infection A|7Fe] A Ak 1A= Ak gl hygromvein 484 42} reporter gene Sm-GFP
A8A 2 Aelold PLBS AE&olu A3t FARNE 29 S AL S m Biolistic PDS-
%l ﬂ%iﬂ«o—] Fol= 2 oato]5 fER A ottt 1000(Biorad)- & AH-3ted 16m=719] tungstens 3
(Table 5). F9r 900psi. 1500psis. Erelste] dA Mg v A&
Bacterium suspension culturer] 7bo] 7o & = of8k-g. ru a2k s}l T
PLBO| MEgZo] xoly o) AFaty A=A Biolistic PDS-1000(Bio-rad)-& AF&-A] 3§ 44
= 22 oz Yeyth d0E HS AT bac- 2 Gipsi, 1500psiz gelatel Helet Axt AF9) ¢
terium $EE 3= 7o) B2 Sk Table 6), eo) wolA4E PLBAZS 9 A%A A¥sEol
Table 4. Media for Phalaenopsis transformation.
Medium Composition
I\I\’\& VW, 100g/L potato, 40g/1. sucrose, 8g/l. agar, lg/iLialcti\'a\e charcoal, pH 5,.’%7
ABST AB medium plus 50mg/L spectinomycin,  10mg/L tetracyclin
AAM AA salt and amino acids. MS vitamins, 500gm/L. casamio acid. 68.5g/L sucrose,
36g/L glucose, 100uM acetosyringone, pH 5.2
MVW-AS MVW medium plus 100uM acetosyringone, pH 5.3

MVW-C MVW medium plus 200mg/L. cefotaxime

Table 5. Effect of infection time on the production efficiency of hygromycin resistant putative

transformants (rooted plantlets) on the selection medium after 8 weeks.

Infection time(min) No. of inculated PLBs No. of survived PLBs(%) No. of rooted PLBs(%)
B 16 - B 526 IHH(HQ,;T - Tf(lS,T)
30 157 157(89.7) T7(18.7)
15 414 391(94.4) 68(17.3)

Table 6. Effect of suspension culture time of Agrobacterium on the production efficiency of

hygromycin-resistant putative transformants (rooted plantlets) on the selection medium after 8

weeks.

suspensmn culture tlme(m) No. of inoculated PLBs No. of survived PLBs(%) No. of rooted PLBs(%)

26 130 165(91.6) 13(109)
17 142 135(95.0) 9(6.6)




Fig. 4. Expression of GFP in leaf tissue of Phalaenopsis CV. ‘Hikaru'

Fig. 5. Expression of GFP in root tissue of Phalaenopsis CV. ‘Hikaru'

Table 7. Effect of helium pressure on the efficiency of hygromycin-resistant putative
transformants(rooted plantlets) pSm GFP on the selection medium after 8 weeks.

helium pressure (psi) No. of inoculated PLBs No. of survived PLBs(%) No. of rooted PLBs(%)

900 375 324(86.4) 102(31.4)

1500 634 H18(81.7) 36(16.6)
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B wolAE 2o eht o spsdE7h

210 2 UERETH Table 7).

4 c}g)

5. A A s A upy ghe)

7} GFP(Green Fluorescence protein) 241

Ak Ao A 05mg/L PPTol thale] AeAdS B
walgl oE Hotalto

At A s th(Fig. 4. 5).

ol&= A& A& microtomel E

Olvmpus & 338 1]

Lt PCR 24

A48 A=A 9} control®] Y3t Wl E 23 sHA

CTABWH S o]&3le] DNAS FZ&ISth A4 A
% o] &3le] FA ol ¥ Extraction buffer

(50mM  Tris-HCl(pH 8.0). 26mM EDTA. 0.35M

sorbitol, B-mercaptoethanol. 5% srkosyl 266ul, 5%

sarkosyl 36ul. 07mM NaClell 591 86% CTABS-&
37ul F7bslel o8& Wold & 10wk # 4lolF

1 =2F9] phenol/chloroform(phenol :  chloroform

isoamvlalcohol = 25 @ 24 © 1)& #H7ise] & -
% 65C incubatorell 15%-7F F1L li,lwn‘pmoﬂ ’f} -
7F AR Edt o] T HgEke) A5dE F sk
E2ko] chloroformS WolF 1 ThAl 12000mpmel A 5
B QAN AEAS = F Fa

B.C, D:

Fig. 6. PCR analysis of Phalaenopsis transformants.

M : Marker DNA
A control plantlet
Transformed plantlets

(presence of the expected DNA fragment 580bp)

Yol 0Col A 3087+ vasignt 1
= IB(KM'meII AR QAR Ete] wbed] A5
oS ZAA BlE X 70% EtOHZ FAIg H peletd
HZAZTH Pelleto] Zﬂz:li]‘?i 01X TE buffers
200ul ¥olF Y RNase(lmg/m)E 3u¥el & § 50-
60C incubatorel] 10%7F ¥ o] DNaseES A A Al 7]1L
ColA 177 Fo] RNaseE EAAZTH DNAT
1.3% agrose®t UV spectrometer(260nm/280nm) & &
3 e ¥ FEPAE sk

Vectorel 4+94%¥ HPT FAAE &ela7] 98 5 -
ACAGCGTCTCCGACCTGATG CA-3 (sense) 5 -
AGTCAATGACCGCTGTTATGCG-3(antisense)
gHdsted ARE-sholt

918 PCR g2

I\()I 1]()})«111()

sequences ©] 43t primers
FA =4S 8eld]

DNA 80ng, primer 1uM, dNTP 200uM, MgCl> 1.5mM,

enzyme lunt $¥EE F 30uE ARSI, PCR
Z29 MJ Research®] PTC-100& AFE3Fo] 94 Coll A
537} predenaturation A171 §- 94C 137} denaturation

819ith annealingS 62ColA 187 AAjERion 72
Coll A 257k extensionA] 71 A & 3%cycles 4788 5}
At} o]F TCAA 1087 full utenslon*] ok HE
VRSO FtRro] E9HH 15% agarose geloll Al 71
Blo} EAAG FFE g1t

AHE-ELo] hygromyein A 8HA S Kol



= AEAo e F23 DNAS PCREYE Az
580bp H-£1ell A bandE &91E 4 Qllon dixqt
MM+ bandE HHE = AHFig 6).

N d&

FAFEH PEd AA8E olRske SR
WHAEES 847 Sl 2 dte 57k Al
FAFE dAlaklth

AR, ¢+ SHT A FH =Y 3 dEAS
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