FREE RS2 (Jour. Agric. Res. China) 50(3): 1~ 11 (2001)

ARBHRESLTRAGYERATHE

B4 BIEAR YRiE 2EBX IAL

BE : AMRLUEEART B 2K EME - SR 6THRZRAE T BE » FIFEK
#A(Biolistic PDS1000/He device, Bio-Rad) 1T EEFIBETHE - Ak PE 7 B AR RIS BN
2, 4-D Z R PFHEIVE R A A 4 3 DU ARG 5 2 (R SR Bl A 2 % TE
K > SR LA GUS BN 2 IS RFR SRR - FEZEHTEIE « SiEmmEss
BRE - UEBEERAR - SR ERRE R R R s ERER %
HH - HEESEFREEZRITES (6 ~ 9cm) » KEBRFEHEA ZIEH (4 ~ 8512
mm) o FBHEREER - LIRS E 2 ~ 7 B 2R & 4R 0 HINE0E2s - LITERE 7
H 2SRRI R © SR TERT 4/ |\ B 24/ NS LU B R B S R T
BYIPEIERE ZIR 5 5 RS ~ SR T EEGE AR e % 48 h A [E] - (HES5HE
120 h HUER » Bk FHEA B 2 BERGE 5 8801 F R AT /D & 1/3 124 F B g At
e s FIFERSBTERA 1,100 psi HEER ~ KR Z2HE A ZE#R4 mm ~ HEEE
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A. pBI121 548
INOS-P|| NPTIT [INOS-ter WP — GuUs [ NOSter [
B. pZ01052 ‘5
— 3P HA T H ExP T HNoSer 355-p | APH | GUS [Noster |-
1. B E BAEEEE A. pBI121 K B. pZ01052 ©
Fig. 1. The constuction of A. pBI121, and B. pZ01052.
P: promoter; 35S-P: CaMV35S promoter; ADH I: maize ADH6 intron
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Table 1. The effects of preculture of rice cultivar ‘Tainung 67 explant on particle bombardment, as determined by transient

expression of GUS gene

Preculture day

Total explants

9%GUS expression

Total blue spots

Mean blue spots/explant*

2 20 25 17 0.9°
3 20 40 23 1.2°
4 20 70 58 29°
5 20 40 21 1.1°
6 20 20 12 06"
7 20 95 186 93°

* The different letters indicate a significant difference at the 1 % level by LSD test.
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B 2. TEESEREUKESIHBERREIER GUS ER K » A 4 HFEEE » B.7HTEEE -

Fig. 2. Transient expression of GUS gene after bombardment of rice explants with various preculture days, A.4-day preculture, B.

7-day preculture.
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BB RIS 6.6 K 3.4 0 R AFEE o F 120/ NFHURAE - (5 S BURALFHEEE BB AR 544 K
89 » FHJEETE AN 0.1 K 1.5 » &N FIREEE PR T -

LIsB R IR OMERAE 22 HRETRNE3 - FEHERS (1.5mg/reaction) ~ 1/3 (1
mg/reaction) FIE 3K 1/6 FH & (0.5 mg/reaction) [H7 Bl NEEE » HrpLL1/3 AERE 5 30{HEEEZE
BLemBITTEE 521 0 RIEEE 174 5 1/6 IEEMBUNTE 364 > FHER R 121 - MLL12HEZ
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Table 2. The effects of microcarrier of gold or tungsten particles for transformation of rice cultivar ‘Tainung 67’ on particle

bombardment, as determined by transient expression of GUS gene

Microcarrier Total explants %GUS expression Total blue spots Mean blue spots/explant*

48 h post-bombardment

Gold 60 55.0 393 6.6°

Tungsten 60 383 206 34°
120 h post-bombardment

Gold 60 38.3 544 9.1°

Tungsten 60 233 89 1.5°

* Means were compared separately for each sampling time. The different letters indicate a significant difference at the 5% level by
LSD test.

% 3. ERIGHEE ARk T A 2 A8 67 K EHEER 2 e
Table 3. The effects of amount of tungsten particles used for DNA preparation for transformation of rice cultivar ‘Tainung 67’ on
\

particle bombardment, as determined by transient expression of GUS gene

tungsten mg/reaction Total explants %GUS expression Total blue spots Mean blue spots/explant*®
1.5 30 20.0 19 0.63°
1.0 30 50.0 521 174
0.5 30 53.3 364 12.1°

* The different letters indicate a significant difference at the 5% level by LSD test.
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Table 4. The effects of the flight distance of gold microcarriers for transformation of rice cultivar ‘Tainung 67’ on particle

bombardment, as determined by transient expression of GUS gene

Microcarrier flight distance (cm)  Total explants %GUS expression Total blue spots Mean blue spots/explant*
48 h post-bombardment
60 55.0 393 6.6°
9 60 58.3 271 45°
120 h post-bombardment
6 60 383 544 9.1°
9 60 333 204 34°

* Means were compared separately for each sampling time. The different letters indicate a significant difference at the 5 % level
by LSD test.

5. MHERESRKT EROYIMSTRIERES 5 B 67 Sk Faiid & e
Table 5. The effects of the flight distance of tungsten microcarriers for transformation of rice cultivar ‘Tainung 67’ on particle

bombardment, as determined by transient expression of GUS gene

Microcarrier flight distance (cm)  Total explants %GUS expression Total blue spots Mean blue spots/explant*
48 h post-bombardment
60 383 206 34°
60 333 81 14°
120 h post-bombardment
6 60 233 89 15°
9 60 21.7 53 09°

* Means were compared separately for each sampling time. The different letters indicate a significantly difference at the 5 % level
by LSD test.

|6, HNAAEA £ i RIEREE 4 8 o7 Sk s - e
Table 6. The effects of the flight distance of macrocarriers for transformation of rice cultivar ‘Tainung 67’ on particle

bombardment, as determined by transient expression of GUS gene

Microcarrier flight distance (mm) Total explants %GUS expression Total blue spots Mean blue spots/explant*
4 40 475 100 2.5°
8 40 375 45 L1
12 40 20.0 23 0.6°

* The different letters indicate a significant difference at the 5 % level by LSD test.
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R®7. MSERRENE R 67 K REHE LV E
Table 7. The effects of high osmotic treatments for transformation of rice cultivar ‘Tainung 67’ on particle bombardment, as

determined by transient expression of GUS gene

Osmotic treatment 0.09 M corbohydrates 0.46 M carbohydrates
Explant Scutellum Whole seed Scutellum Whole seed
Total explants 15 15 15 15
%GUS expression 6.7 60 86.7 80
Total blue spots 1 61 175 84
Mean blue spots/explant* 0.1° 4.1° 11.7° 56

* The different letters indicate a significant difference at the 1 % level by LSD test.

8. EIEE M SR 67 BOKEIIEE CHE
Table 8. The effects of plasmids for transformation of rice cultivar ‘Tainung 67’ on particle bombardment, as determined by

transient expression of GUS gene

Plasmid Total explants %GUS expression Total blue spots Mean blue spots/explant*
pBI121 30 10.0 72 0.23°
pZ01052 49 63.3 27 4.63°

* The different letters indicate a significant difference at the 1 % level by LSD test.
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MIIRELFE 2T RGE Mk HERSEREE - B R RIEE S5 T 5 R S 2 ek
@ NILSRRLF BB R F LB - AR R R SRR » QBB RS 2SR - ARBREEES
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Optimization Parameters of Particle Bombardment

for Tainung 67 Rice (Oryza sativaL.) '

Chi-Ni Hsia, Hsin-Muh Yen, Tung-Hai Tseng, Woei-Shyuan Jwo and
Chang-Sheng Wang’

Summary

The objective of this study was to establish a genetic transformation system using biolistic bombardment
(Biolistic PDS1000/He device, Bio-Rad) for the most popular rice cultivar ‘Tainung 67’ in Taiwan.
Embryogenic calli were induced from mature seeds on the medium containing 2, 4-D and they were used as
material for bombardment. Transformation efficiency was evaluated by the transient expression of /-
glucuronidase gene. The tested parameters included: the effect of preculture duration for explants, the type of
microcarriers, density of microcarrier particles used for DNA preparation, the effects of osmotic treatments,
and plasmids with various constructions. Parameters of biolistic device including the flight distance of
microcarriers (6 and 9 cm) and macrocarriers (4, 8, and 12 mm) were investigated. The results showed that 7-
day-precultured embryogenic calli had the best responses for bombardment among 2-7 day’ preculture
duration. Enhanced transformation efficiency was found in the explants treated with high osmotic medium 4h
prior to till 24 h after bombardment. Particles of gold and tungsten were both found suitable for rice
transformation and there was no adverse effect when tungsten particles were reduced to 1/3 standard amount
for DNA precipitation on transient GUS gene expression. However, it was found that gold particle had higher
GUS expression at 120 h post-bombardment. A preliminary microprojectile transformation system with an
average of 15-20 blue spots/explant GUS expression was routinely obtained for ‘Tainung 67° by using the
particle gun with 1,100 psi rupture disk, 6 or 9 cm microcarrier flight distance and 4 mm of macrocarrier flight
distance setting.

Key words : Rice (Oryza sativa L.), Particle gun, Transformation.
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