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Improvement of Agrobacterium-mediated transformation system
(AMT) in MT11 cultivar is required to achieve higher efficiency of
gene transfer to produce transgenic plants of MT11l. Various
concentrations of kinetin and zeatin were tested for cultivar MT11
and VF36 explants, up to 100% of the explants are capable of
producing calli from cotyledon and hypocotyls. Kinetin at 5 mg/L
was highly significant (p<0.01) in terms of the largest number of
shoot regeneration from cotyledons explants of MT11 cultivar. The
use of 2 mg/L zeatin was highly significant (p<0.01) for shoot

elongation of American variety, VF36.
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The addition of ascorbic acid (pre- and post- inoculation with
Agrobacterium) and acetosyringone were significant (p<0.01) for cell
recovery and in enhancing the development of putatively transformed
plantlets of MT11 and VF36 tomato cultivar. The combined
interactions between pBY4.1 and acetosyringone was found to be
highly significant (p<0.0l1) in terms of number of putatively
transformed plants obtained. Kanamycin at 100 mg/L is the most
suitable minimal inhibition concentration to be wuse in the
transformation. Agrobacterium tumefaciens strain LBA4404 is more
suitable to be use in the transformation system compared to GV2260

strain for MT11 cultivar.

The PCR amplification technique determined that the full length of
Chi2;1 promoter (1336 bp) and the deletions: pBY2.3 (226 bp),
pBY4.1 (435 bp), pBY6.1 (616 bp) and pBY8.1 (865 bp) showed the
1.8 kb GUS genes after gel electrophoresis. The pistils from the
transgenic plants showed the expression of GUS genes blue stained
in the transmitting tract, except for pBY0.5 construct (58 bp) and the
control. Southern blots analysis showed pBY4.1 deletion had the
strongest signal. Seedlings from pBY4.1 flower were tested and

confirmed that the foreign integrated genes is inherited.
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Pembangunan sistem perantara transformasi Agrobacterium
disarankan untuk pokok tomato kultivar MT11 bagi mencapai tahap
pemindahan gen yang tinggi dan menghasikan pokok MT11
transgenik. Eksplan kotiledon daripada tomato kultivar MT11 dan
VF36 mempamerkan pertumbuhan kalus yang tinggi dengan
penggunaan pelbagai kepekatan hormon kinetin dan zeatin sehingga
100%. Kultivar MT11 memberikan nilai perbezaan yang beerti
(p<0.01) bagi regenerasi pucuk dengan kinetin pada kepekatan 5
mg/L. Bagi kultivar VF36 pula, kepekatan 2 mg/L zeatin
memberikan nilai yang beerti tinggi (p<0.01) bagi regenerasi pucuk.

Penggunaan ‘acetosyringone’ dan asid askorbik (sebelum dan selepas

inokulasi dengan Agrobacterium) adalah bahan penggalak terbaik



vii
yang dengan nilai perbezaan nyata beerti (p<0.01) untuk kultivar
MT11 dan VF36 dalam meningkatkan kadar transformasi dan masa
pemulihan yang singkat. Kajian mendapati interaksi di antara
plasmid mengandungi  serpihan promoter pBY4.1 dan
‘acetosyringone’ adalah kombinasi terbaik dengan nilai perbezaan
nyata tinggi (p<0.01) dalam menghasilkan pokok transformasi.
Kanamycin pada tahap 100 mg/L adalah kepekatan yang paling
sesuai digunakan dalam system transformati. Kombinasi
penggunaan Agrobacterium LBA4404 dan antibiotik karbenisillin
adalah lebih baik berbanding Agrobacterium GV2260 bagi kultivar

MT11.

Teknik amplifikasi PCR mendapati kesemua pokok transgenik
mengandungi promoter daripada PY2 (jujukan lengkap promoter
Chi2;1 (1336 bp), pBY2.3 (226 bp), pBY4.1 (435 bp), pBY6.1 (616 bp)
dan pBY8.1 (865 bp) mengandungi gen 1.8 kb GUS. Penggunaan
larutan pengikat GUS menampilkan ekspresi gen GUS berwarna
biru pada pistil pokok MT11 transgenik kecuali pBY0.5 (58 bp) dan
pengawal. Teknik ‘Southern blot’ menunjukkan pBY4.1
mempamerkan isyarat gen 1.8 kb GUS yang paling terang. Biji benih
dari pokok pBY4.1 juga menunjukkan gen GUS diwarisi oleh anak

pokok tersebut.
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CHAPTER 1

INTRODUCTION

1.1 Plant Genetic Manipulation

Plants play important roles in satisfying the requirements of other
life forms; either directly or indirectly, from low to higher organisms
including human beings. It provides food, oxygen, fiber, flowers,
aromas and therapeutic medicines. Over the past decade, plant
cultivation has made use of various technologies, including plant
breeding, which involves the crossing of plant species to protect and
select for desirable traits. Breeders have developed sophisticated
crossing schemes, which increased the yield of crops such as rice,
wheat and maize. However, plant breeding is slow, time-consuming
and laborious (Watson et al., 1992). It also requires the utilization of
large land areas, a present rarity in many developing countries where

land area is shrinking due to over population (Beversdorf, 1993).

The introduction of Genetic Engineering (recombinant DNA and gene
transfer) technique as well as plant cell and tissue culture
techniques in 1970’s, have provided an attractive alternative to
conventional plant breeding and accelerate the production of new
plant varieties with desirable traits (Cocking and Davey, 1987). From
1982 onwards, when the first single gene was successfully
transferred, progress has been rapid. At present, important crops

such as alfalfa, corn, cotton, flax, potato, soybean, sugar beet,





