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vEHRO, 5 HE®D E.Cell $30mg %* 0, 20,
40, 60, 80, 100mg/l DA Fu=4 ¥ > EELHIVA
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Table 1 Culture media for Asparagus officinalis

Media Use

Component

Wl
S and embryogenic cell

SEIMY Induction of somtic embryo

PRMO Plant regeneration

Growth of embryogenic callus  MS(Murashige and Skoog)? salts and vitamins, 10-°M
2,4-D, 3%sucrose, (0.8% agar), pH5.8

MS salts and vitamins, 3%sucrose, 1.5% agar, pH5.8

MS salts and vitamins, 3%sucrose, 0.2% gerlite, pH5.8

@ CSM: callus subculture medium
Y SEIM: somatic embryo induction medium
9 PRM: plant regeneration medium

Gene delivery Bombardment condition

helium pressure:900psi
distance from stopping plate:9cm

Culture on CSM(no hygromycin) for Sdays (26°C, 16light/8dark)

Selection of hygromycin resistant calli(26°C, 16h light/8h dark)
CSM (60mg/] hygromycin)

for 3weeks

CSM (80mg/l hygromycin)

for 3weeks

CSM (100mg/l hygromycin)

for 6months (subculture every 3-4 weeks)

PCR analysis of hygromycin resistant calli

Plant regeneration from the transformed calli(26°C,16h light/8h dark)

SEIM (100mg/l hygromycin)
for 3weeks
PRM ( 100mg/l hygromycin)
for Imonth
PRM (no hygromycin)
for 6months(subculture every 1month)
PCR analysis of regenerated plants

Transgenic Asparagus plants

Fig.1 Summary of the transformation of Asparagus officinalis
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IR, 3R L, 20Ok, EHELIANVRENA
Juvy Y OBEEY 80mg/l T LT-h N A RERER
B L, 3BEMREEL, DR, EEAIVAD
—EWENAL Ta<w A v 100mg/l OEEHIT 3 ~ 4 58
TR EEE L 205 6 »pARREET o, NS
oA Y UL VA S OMHEYMERL IR 30mg O
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»oHESELHEME 4 2B ROMEYEL 5 CTAB
B L 01T o720 9 20mg DFEHE CTAB Sy 7 7 —
<3% (wW/N) ¥F VPRV RXFLUT vEZDATOTA
F (CTAB), 1.4%3E>+ MV A, 0.2% 2-X17
Iy /=), 20mM EDTA, 100mM + Y 2-HCI
(pH8.0) > T3 v & L, 60°C T304 AL # 14,
CTABRNy 77 —tHEOZ7vukVvihi2EAR,
5,000rpm T EEL, FiEEA Y 70,8 —LVikkg,
0% T8/ — VL T DNA 2% 72, #EEFE2H
H#4 2 PCR i, ¥ —~ /¥ A2 5 —GeneAmp PCR
System Model 480 (Perkin-Elmer ) # X t*Tag DNA
polymerase (Promega ft) #MHwiz, 774 ~—I,
NAT7ux4 vy YEAEEEZETFOBREHO S &
R20bpMr F BB E N2 LIt A#E B
GTTATGTTTATCGGCACTTTG-3, 7> F kA
#% 5-GTCCATCACAGTTTGCCAG-3" IZRRE L 1z,
PCR Kz i%, 94°CT 2 308 L 7%, BEMKIEI4°C
143, 7=—=V 7 KIE60°C 2 47, HERIGT2C1453%
3594 7 VATV, RBIZT2°CT 5 DEME L 12, KGR
X, 1.5%7 e —AFVTERIKEIL, =FY VLT
oA FRELIC UV TTHEIENY FOEREEZL 72,
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GUS7vtA4 3252 LIc&D, gus BEFHEA S
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X VAL TE L BHE sz (Fig2), F@ARY b &
EREMEE T CHEE LR % Table 2 1Z/R L7z, ANV
7 AFE900, 1,100, 1,300psi TZ#LZ#94,500, 4,300,
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A r7axwA Y EED E.Cell Ikt 228 %
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WEBZHENIZ L 25, AV AHIZ40, 60, 80mg/l

Fig.2 Histochemical assay for GUS expression in
Asparagus embryogenic cells

Table 2 Effect of helium pressure on the gene delivery
efficiency into Asparagus embryogenic cells

Helium pressure
P Number of blue spots

(pounds/inches?)
900 4,505 + 7182
1,100 4,274 + 535
1,300 3,320 £ 213

3 Average of three experiments =+ standard deviation

DEETZNETN, 54, 14, 1HEKER>T,

U EDFER, N1 7 a~A vy EEIX80mg/] R
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EDSER S T o Tz,
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ALTeng Zus4 v ARGEEE T OE#E% PCR &
W& DBARFER, 7RI B T DNA OHEIERK A3
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Table 3 Number of living calli formed on the culture medium supplemented with hygromycin

Concentration of hygromycin (mg/1)

Culture periods

0 20 40 60 80 100
2weeks many? 218 80 46 7 0
4weeks —b) — 54 14 1 0

@ Many calli were formed and fused each other. Independent calli were not distinguished

» No data

Fig.3 Hygromycin resistant calli selected on the culture
medium supplemented with 100mg/I of hygromycin

M P N 1 2 3 4 5 6 7 8

b Rt — 320bp

Fig.4 PCR analysis of DNA from hygromycin resistant calli
M: 100bp ladder, P: plasmid pHPT, N: nontransformant,
1-8: hygromycin resistant lines
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RIFTD SN hoT2,

Fig.5 Induction of somatic embryos from the transgenic
calli.A: transformant, B: nontransformant

Fig.6 Regenerated plants from the transgenic calli
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«—320bp

Fig.7 PCR analysis of DNA from regenerated plants from
the transgenic calli
M: 100bp ladder, N: nontransformant, 1-4: regenerated
plants from the transgenic calli, P: plasmid pHPT
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HEATO 2 REEIIEEEF 2 EAT 2 2 L2 ARRIC R -
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7 AT HAD embryogenic cell (E.Cell) ZF\»
T, =T 4 I NVH VI L A TEER 2L LT,
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1. 7A$5F AD embryogenic cell NDELEFHEA
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<4 ¥ OBEREE % 60mg/] 5 5FA L, 80mg/l,
100mg/1 L @R B3 Z it ko T, EEREY
WA E{/T,
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FREVHA 215, TN TEEIEY CH L 2 L 20T,

A

AR ERT D124, BEEYERWRFORA
BETFHRE»S> 75 R 3 F pHPT 04EL2Z T2,
B OBERRT S,
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Production of Transgenic Asparagus (Asparagus officinalis L..)
by Particle Bombardment

Naoki SHIGEMOTO and Hiroyuki KOHMURA

Summary

Transgenic asparagus plants were obtained from embryogenic cells by particle bombardment. The results

were summarized as follows.

1.
2.

Helium pressure to intoroduce the foreign genes into embryogenic cells was 900 psi(pounds/inches?).

The growth of asugaragus embryogenic cells were inhibited on the medium with a hygromycin concentration

of 100mg/1.

to 100mg/1).

. Transgenic calli were obtained by selection on the culture medium with a serial dilution of hygromycin (60mg/1

. Seven transgenic callus lines were cultured on the somatic embryo induction medium and induced somatic

embryos were transfered onto the plant regenaration medium. Four independent plantlet lines were obtained.

In these plantlets, integration of hygromycin phosphotransferase gene was confirmed by PCR analysis.

Key words: Asparagus officinalis, transgenic plant, particle-gun, hygromycin resistance





