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ABSTRACT

Protocorm like bodies(PLBs) were micro-sectioned by a vib-
ratome, and the conditions for in vitro culture were optimized.
PLBs were induced from the meristem of Cymbidium side-bud
and proliferated on Kyotoc medium (4 ml/liter of Hyponex)
supplemented with 1 mg/liter of a-naphthaleneacetic acid
(NAA). The good formation of adventitious PLBs was made
from 400um thick micro-sectioned PLBs. The growth and proli-
feration of PLBs reformed was most effective in Kyoto medium
containing 2 or 4 ml/liter of Hyponex and 1.0 mg/liter of NAA
and the shoot formation was promoted by the addition of 1
mg/liter of benzyl adenine(BA). As transient expression of p-
glucuronidase(GUS) gene could be identified in the bombarded
PLB cells, the micro-sectioned PLBs were bombarded with the
microprojectiles coated with the plasmid pBIVA1 containing
NPTII and fad7. Now the cold tolerant transformants of refor-

med PLBs are being selected on the kanamycin medium.

(Supported by grants from MOE]

INTRODUCTION

Cymbidiums are the tropical/subtropical plants and require
the growth temperature of higher than 15C. Although Cheju
is the most suitable place for the orchid cultivation in Korea,
temperature often drops below 15C during winter. Therefore,

“even in the green houses heating is needed for their good gro-
wth during winter. This makes the growers pay an additional

farming expenses, weakening the marketing competition of
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Cheju orchids.

-3 Fatty acid desaturase converts linoleic acid(18 : 2 w6,
9) to linolenic acid(18 : 3 3, w6, 9) which is closely related
to cold tolerance. Recently, a cDNA(fzd7 gene) encoding the
chloroplast @-3 fatty acid desaturase was isolated by Iba ef al.
(1993) and introduced into tobacco plants by Agrobacterium tu-
mefaciens to produce cold tolerant transformant in which the
level of trienoic fatty acids is considerably increased (Kodama
et al 1994).

The present work aims at genetical enhancing cold tolerance
of Cymbidium by introducing chloroplast -3 fatty acid desatu-

rase gene by biolistic bombardment.

MATERIALS AND METHODS

Plant materials

The meristems isolated aseptically from Cymbidium side-bud
were used to induce protocorm like bodies(PLBs) on Kyoto
medium (pH 5.0—5.3) containing 2 ml/liter Hyponex, 8 g agar,
2 g peptone, 20 g/liter sucrose and 1 mg/liter a-naphthaleneace-
tic acid(NAA) at 25C with 16 hours photoperiods under 1500
lux fluorescent light. PLBs were proliferated on Kyoto liquid

medium and subcultured every 3 week.

PLB microsection

PLBs mounted in a styrofoam were cut in the various thick-
ness{200, 400, 800 um) by a vibrating microtome (Vibratome,
Lancer, Model 1000, USA). The microsections were transferred

to petridish containing Kyoto solid medium.

Biolistic bombardment

Plasmid DNA(pBIVAL, pBI121) isolated by Wizard Megap-
reps DNA purification kit(Stratagene, USA) was precipitated
on tungsten microcarriers(average diameter 1.1 um) as descri-
bed by Wilmink ef 2/ (1992). Ten microsectioned PLBs per pet-
ridish were bombarded with the DNA coated tungsten particles
two times using biolistic particle delivery system(Biorad, PDS-
1000/He, USA).
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RESULTS AND DISCUSSION

The best growth of PLBs was obtained from the Bouid culture
sesimn oontutning 4 miBter of Hyponey aend 1 mpfter of

Naslphate 17,

Plate 1. Protocorm like Tiuid-cultured for
20 days. PLBs wers proliferated on Kyoto me-
diwmipH 5.8-5.3) containing 4 mifiter Hypo-
nex, 8 g ager, 2 g peptone, 20 gfliter surrose
and ¥ mgiter c-naphthalensscetic acid (NAAD
#t 257 with 16 hours phatoperiods uader 1500
tux faorescent Hght

Since # i desivable to cul PLBs ax thin o posaible not anly
o avoid the chimens ir;;szsibrmatézé«n Ing alue 10 coense the
feavsformation efficency, the optimal thickness of PLE aections
wis checked ap and kand 1o be 4080 pmiphee 2, 335 PLB
yeformation yate fom 200 @ sections was very kow bt 408
prve wnd MEY wm gave T4% and T7% of reformation rale respecti-

yely,

Plate 2. Protpcarm ke bodies micre-sectioned by vibra-
tome. PLBs mounted In u atyrofoam were cut
i the 400 gm in thickness by 8 vibrating mioro-
tome {Vibratome, Lancer, Model 1008, IRAS,

Deastic exhanoement of cold tolerance of cpmbsdiue

iex From microeqseotio-
ned protocorm ke bodies. The microsectives
were caltured oo Kyoto medipmi{pH 5.6-5.3)
containing 2 miditer Hyponex, 8 ¢ agar, 2 g pep-
tone, 20 gliter sucrose and 1 myliler wnaph-
thalensncetic acid (NAAD o B5L with 18 hours
photoperiods under 1500 b fluorescent lght

From the experiment of NAABA combinating treatmesnts and
Hyponex levels, the proper somposttion of multure medivm for
PLE refirouion was foursd o e € or 4 mifiter of Hyponex
supplemented with 18 mg/lier of NAA snd 0.3 mg/liter of BA
Due mgfhter of B3 with LU mg/bter NAS i Kyoto medium

stimulated shoot formstion 33 shown i plate 4,

Plate 4. Effect of NAA and BA on growih of protocorm
Yike bodies{PLEBs) reformed fram the mivrore-
tioned PLBs and vn their shoot formation.

For the preparstion of bioHstic bomderdment the placuid
pBIVAL wes purified by Wixwd Megspreps DNA punfication
kit, and s purity was proved by wlectrophoresis{plate 31

By the histochemicd! sesay techuigue of GUS expression, the
conpditions of microprofectile bombardment for PLBs were opti
mized 25 28 inch Hy of chamber vavonm, 335 fach of gup digte-
e, B oo of micowaroer toaved distanos and 8 om of target

digtancalplste 63, The microwcctionsd PLBs were bombarded



with the microprofectiles costed with the pleaid pBIVAL cone

taining NPTH and fd? and we are now selerting the oold tole

rant tmsformands frona newly fooeed PLBs on the kanamyeln

mredivi,

Plate 5. Elecivophoresis of pBIVAL purified by Wicand
Megapreps DNA purificetion kit
mne 10 Moleoular murker{lamds DNAMnd B}
fase 2. pBIVAY undigested
lane 3 pBIVAY digested by Sms |

Plate 6. GUS expression in the microssotivesd proto-
carm like body. Pluenid DINALpBII21} was prev
cipitated on  tungelen  nmbcrocmrrivesf average
diameter 1.1 um? as desuribed by Wilmink o«
2L {1BR2}, The microsectioned PLBs were bom-
barded with the DNA costed tungsten partivies
e times paing biolistic particle delivery sy
temd Biorad, PRS-1000/He, USA) f-Glucuroni-
dase activity was determined by @ histochemiend
annay! Nishihars o of, 1993}
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