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Abstract

Plant genetic engineering involves delivery and integration of foreign genes into individual

plant cells and subsequent regeneration of transformed cells into whole plants so that the

newly acquired genes can be inherited in the progeny. Gene delivery systems such as PEG-

mediated uptake of DNA by protoplasts, biolistics and quite recently the Agrobacterium-

mediated gene transfer technique have been used in genetic engineering of cereals.

However, regeneration of plants and low transformation frequency are still limiting factors

in successful cereal transformation. In this project, using rice as a model plant, methods

have been developed to improve regeneration frequency and to enhance the efficiency of

A g r o b ac t e r i um mediated tr an s formati o n tec hni que.

The use of fast growing cell lines as nurse culture is a common practice in regeneration of

plants from protoplasts. In this project the heterologous system of tobacco nurse cells was

utilised to improve the regeneration of suspension cells of two rice cultivars. In the nurse

culture treatment, more than 50To of green calli gave rise to plantlets, against 13-20Vo in the

control. The overall plant regeneration frequencies in cv. 1l-fl} and cv. Nipponbare were

4lVo and 38Vo in the nurse culture treated calli and 5Vo and 4Vo in the control calli,

respectively. The plant regeneration frequency of both rice cultiva¡s was increased by 8-9

times using tobacco nurse cells. Multiple shoot formation was commonly seen in the

tobacco nurse cell treated calli, while control calli mainly formed single shoots.

Subsequently, the effects of tobacco nurse cells on Agrobacterium mediated transformation

of rice callus were evaluated. Two strains of Agrobacterium namely AGL1 and LBÃ4404

containing the plasmid pIG121Hm or pPCV707+Gus were used. The calli used were

derived from scutellum of immature embryos of three rice cultivars: Nipponbarc,l7-I70

vill



Ix

and T-309. The co-cultivation of rice calli with Agrobacterium was carried out on NB

medium, NB medium with acetosyringone or NB medium with tobacco nurse cells. The

tobacco nurse cells enhanced the recovery of embryogenic properties of rice calli after co-

cultivation w\th Agrobacterium. The recovery of embryogenic calli was as high as IOOVo

after co-cultivation on tobacco nurse cells, while it was reduced significantly (down to 27Vo

in cv. T-309) when nurse cells were excluded from the co-cultivation medium. Co-

cultivation on tobacco nurse cells increased the transformation frequency in all three rice

cultivars. The number of hygromycin resistant rice calli and GUS expressing calli indicated

an interaction between the rice cultivars and the Agrobacterium slrain-plasmid combinations

used. The Agrobacterium strain LBA4404 (pIG121Hm) was more effective with

cv.l7-I70, while AGL1 (pIG121Hm) produced high transformation frequencies in cultivars

Nipponbare and T-309. Transformed rice calli were obtained even when acetosyringone

and tobacco nurse cells were excluded from the co-cultivation medium, albeit at a much

lower frequency. The presence of uidA gene in potentially transformed rice calli was

confîrmed by PCR analysis.

In this study tobacco nurse cells enhanced the regeneration frequency of long term

suspension cells and Agrobacterium mediated transformation of rice. These findings

suggest scope for utilising the tobacco nurse culture technique with other economically

important cereal crops to improve regeneration frequency and Agrobacterium mediated

transformation
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