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Effects of Variety and Acetosyringone Influencing Transformation of Rice
Mediated by Agrobacterium tumefaciens
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ABSTRACT The cytosolic glutathione reductase (GR) gene of Brassica campestris L. was introduced into several
Jeporiica cultivars of rice by Agrobacterium tumefaciens and a large number of transgenic plants were produced.
T-ree-week old calli were co-cultivated with A. tumefaciens strain EHA101 carrying the plasmid plGR1. The
efficiency of transformation was differed from rice cultivars. A Japonica cultivar, 'Daeribbyeo’ appeared the highest
efficiency (42.5%) of transformation among the four cultivars tested. The addition of acetosyringone (50 uM) during
co-cultivation was a key to successful transformation. Transgene fragments were identified by PCR amplification
anc further confirmed by Southern blot analysis. Mendelian inheritance of the transgenes was confirmed in T

p-ogeny.
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8k o2, 50 uM 2] acetosyringone (AS)o] H7lE AAN|Z
(Toriyama and Hirata 1985)0l] H&3le] 48417+ Fot Eh)
F3ict.

HARANT (107 cell/L)2 =}ar Agrobacteriumol] B]2] njs:
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Southern blot £
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PCR analysis
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pmol&] sense ¥ antisense primers, 181 2 units®] Taq
DNA polymerased 371sla] QAlstd ek pIGR19) 358
promoter T 2] Eo]&¢] =% & 3}e] sense primer (5'-
TTCAACAAAGGGTAATATCCGG-3"; 22 mers) ¢
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Table 1. Varietal difference of transformation efficiency in rice mediated by Agrobacterium tumefaciens EHA101.

No. of calli No. of calli No. of transgenic
Calrivars co-cultivated with HygR plants B/A (%)
(A) (%) B)
Jeumobyeo 200 123 (61.5) 2 0.6
Nugdongbyeo 200 160 (80.0) 10 5.0
Duer bbyeo 200 187 (93.5) 85 42.5
‘lpumbyeo 200 14 (72.5) 0 0.0
Table 2. Effect of acetosyringone on transformation efficiency of mediated by Agrobacterium tumefaciens.
Acetosyringone No. of calli No. of calli No. of transgenic
concentration co-cultivated with HygR plants B/A (%)
(uM) (A) (%) (B)
0 300 10 (3.3) 0 0.0
50 300 250 (83.3) 123 41.0
100 300 200 (66.7) 30 10.0
* ‘ultivar:Daeribbyeo.
2 01.5~93.5%7k] thFedk Weol&S How, 53 WY 5 UMt (Figure 1-5).
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Figure 1. Production of transgenic plants in rice.
1. Calli derived from three-week-old scutellum.

2 and 3. Plant regeneration from medium with hygromycin.

4. Transgenic plants cultivated in pot for 10 weeks.

5. Hygromycin resistance and susceptibility ( | ) in T1 progenies of
transgenic plant.
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Table 3. Expression of HygR gene in selfed progeny (T:) of transgenic rice cultivar, 'Daeribbyeo’ and Nagdongbyeo'.

No. of T}
Lines seedlings No-of plants Expe.cted X P
tested HygR HygS ratio
TF-1 400 312 88 3:1 0.166 0.50~0.20
-2 400 289 111 3:1 0.204 0.90~0.50
-3 400 322 78 3:1 0.011 >0.90
-4 400 201 109 3:1 0.299 0.90~0.50
-5 400 377 23 15:1 0.833 0.50~0.20
-6 400 301 99 3:1 0.908 0.50~0.20
-7 400 297 103 3:1 0.729 0.50~0.20
-8 400 317 83 3:1 0.050 0.90~0.50
-9 400 365 35 15:1 0.021 0.90~0.50
-10 400 378 22 15:1 0.674 0.50~0.20
-11 400 360 40 15:1 0.001 >0.90
-12 400 305 95 3:1 0.563 0.50~0.20
-13 400 299 101 3:1 0.908 0.50~0.20
-14 400 289 111 3:1 0.204 0.90~0.50
-15 400 389 11 15:1 0.006 >0.90
-16 400 377 23 15:1 0.833 0.50~0.20
-17 400 304 96 3:1 0.644 0.50~0.20
-18 400 312 88 3:1 0.166 0.90~0.50
-19 400 290 110 3:1 0.248 0.90~0.50
-20 400 313 87 3:1 0.133 0.90~0.50
21 400 297 103 3:1 0.729 0.50~0.20
22 400 310 90 3:1 0.248 0.90~0.50
-23 400 377 23 15:1 0.833 0.50~0.20
-24 400 374 26 15:1 0.674 0.50~0.20
-25 400 313 87 3:1 0.133 0.90~0.50
-26%* 400 365 35 15:1 0.021 0.90~0.50
-27* 400 380 20 15:1 0.399 0.90~0.50
-28%* 400 370 30 15:1 0.207 0.90~0.50
*Nagdongbyeo.
M C1 2 3 45 7 8 9 10M
Saci Sall
Y
Xoa! 0’9 Bamhi
plGR1 Cc 1 3 4 5 7 8 9 10
{13.8 koj G amy
Hind i

Figure 2. Transformation vector, PCR analysis, and Southern blot analysis.

1. Diagrammatic map of the pIGR1.

2. PCR analysis of rice regenerated after transformation (lane 1 ~ 10).
3. Southern hybridization of transgenic rice (lane 1 ~ 10).
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Sowhern blot 48 AA18 A3, 1.8 kbp Z7]¢] BcGRI1
cDNAS A& 8238t} (Figure 2-3).
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