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Table 1 Comparison of oncogenesis of sunflower explants in vitro treated by different

strains of 4. tumefaciens*

#MAEM . Induction of tumor tissue

WA ShHi 4K A E M RMALAERK AR RE B
No. of tumor Amount of Frequency
Bacterial strain Explant No. treated tissue tumor (%)
formation tissue**
FufCotyledon 41 0 0 0
CK
T B $iHypocotyl 37 Bk bigger — —
Fnj-Cotyledon 95 92 +ebe 96.8
B6S3
T e siHypocotyl 68 58 PO 85.3
¥t Cotyledon 51 31 + 60.8
T3a7
T B $iHypocotyl 70 58 ++ 82.9
* ERMELERWL R,  These results were obtained in three independent experiments.

. RAKHAFLRNEDS Amount of tumor tissue formed, ++++>+44>44>0
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Table 2 Growth of sunflower tumor tissue from in viiro transformation on hormone-free medium

B WA IS B WERNEHR
BR HARB The 1st subcultire The 3rd subculture
Bacterial Tissue B R 3K B HEAK

strain source No. inoculated No. proliferated % No. inoculated No. proliferated %

F - Cotyledon 17 0 0 61 0 0
T e # Hypocotyl 20 2 10.0 43 0 0

CK

Fn+Cotyledon 66 65 98.5 57 57 100
B6S3 .
T s Hypocotyl 44 44 100 78 76 97.4

F - Cotyledon 28 26 92.9 46 44 95.7
Ts7 ’
F 1 Hypocotyl 41 37 90.2 82 79 96.3
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Fig. 2 Comparison of growth curves between crown gall cultures and normal callus of
sunflower in hormone-free conditions*
A, Fresh weight increase; B: Dry weight(100°C, 10h) increase
o——o Tumor line from hypocotyl treated by strain B6S$ +——+« Tumor line from hypocotyl treated by strain T37
x——x Normal callus line induced by hormones
#  Fresh and dry-weight increase were calculated as C(final weight/initial weight) - 13, and each
value was obtained by weighing at least 30 pieces of cultures
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TRANSFER AND EXPRESSION OF THE T-DNA HARBOURED BY
AGROBACTERIUM TUMEFACIENS IN CULTURED EXPLANTS
OF HELIANTHUS ANNUUS

Xu Yao, lJia Jingfen, Cheng Kuochang

(Department of Biology, Lanzhou University, Lanzhou)

Abstract The wounded cotyledon and hypocotyl explants from sunflower -
seedlings grown in vitro were soaked in suspension cultures of wild type strain
B6S3 or T37 of A. tumefaciens which were at logarithmic growth phage. After
20—30 min the infected explants were transfered into MS medium lacking hormones
and co-cultivated for three days at 25°C and weak light, The non-attached bacteria
were then removed by washing the infected explants for 8 —10 times, The selection
for hormone-independent growth and elimination for the rest of the free bacteria
were made in hormone—free medium supplemented with 500 mg/1 carbenicillin.

Transformed tumor tissues from infected both cotyledon and hypocotyl explants
haev been induced by A. tumefaciens with the in vitro transformation system,
Frequencies of transformation were ca. 60—96% . Transformants were confirmed by
their ability to proliferate tumor callus in hormone-frec medium and to contain
opine synthase activities in their tissues, In the process of subculture the
isolated tumor tissues retained thcir growth trait of homone autonomy, In addition
the growth rate of tumor tissues was much higher than that of normal callus

cultures induced by hormones in hormone-free conditions. All of the transformed
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tumor tissues mesured at random exisisted the corresponding opines, The results
demonstrated that the hormone synthase gene and opine synthase gene coded by T-
DNA were transfered, integrated, and expressed in transformed tissues.

Key words In vitro transformation; T-DNA transfer; Opines synthases

Hormone autonomy

Explanation of Plate |

1. Crown-gall formation on sunflower plant infected by A. fumefacines. 2 &3 . Hypocotyl and cotyledon
explants co-cultivating with 4. tumefaciens. 4 &5 . Tumor tissue formation from hypocotyl explants
after in vitro infection of A. tumefaciens B6S3 and T37 respectively. 6. Uninfected hypocotyl explants
(CK) with A. tumefaciens, but other procedures are same as those of the treatment. 7 & 8 . Tumor
tissue formation from cotyledon explants after in vitro infection of 4. tumefaciens B6S3 and T37 respec-
tively. 9. Uninfected cotyledon explants (CK) with 4. tumefaciens. 10. Comparison of callus formation
from cotyledon and hypocotyl explants among different conditions of treatment at three weeks culture. 11.
Differentiated roots directly from tumor tissue formed on the hypocotyl explants (Right) and those from
subculturing tumor tissues (Left). 12. Growth of different tissues subcultured in hormone-free conditions.
13. Electropherogram of nopaline and octopine synthase activities in different tissues. Lane 1. Octopine
standard. Lanes 2 & 3. Tumor tissues induced by B6S3$ from hypocotyl cotyledon which were subcultured
for 2 passages in hormone-free medium. Lanes 4 & 5. New tumor tissues from hypocotyl and cotyledon
induced by B6S3. Lane. 6. Normal callus from cotyledon induced by hormones. Lane 7. Arginine, octo-
pine, and nopaline standards. Lane 8. Normal callus from hypocotyl induced by hormones. Lanes 9 & 10.
Tumor tissues induced by T37 from hypocotyl and cotyledon which were subcultured for 2 passages in
hormone-free conditions. Lanes 11&12. New tumor tissues from hypocotyl and cotyledon induced by Tar7.

Lane 13. Nopaline standard.

Plate | appeared in Acta Botanica Yunnanica 1988; 10 (1).



