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Abstract

Global warming or climate change is a directly affect to agricultural crops, diseases,
insect pests and abiotic stress such as drought salinity and flooding, etc. This research study
aimed to (1.) gene discovery and clone to abiotic stress and invent expression cassette for
applying to plant variety improvement particularly against abiotic stress; and (2.) plant variety
improvement and gene transfer technique improvement to abiotic stress by plant gene transfer
and ovary drip techniques. In this study, two full-length cDNA sequences of corn (Zea mays L.)
encoded to ZmSINA3 and ZmSINAT3 were isolated from four corn variety names TAKFA 1,
TAKFA 3, NAKORNSAWAN 3 and NAKORNSAWAN 1 via RT — PCR based method. The SINA3 and
SINAT3 gene sequence contains a fragment of 1,026 and 1,050 bp complete ORF, encoded to
341 and 349 amino acids polypeptide. A 1,026 bp and 1,050 bp fragment of ZmSINA3 and
ZmSINAT3 gene were inserted into plant expression vector pCAMBIA2300 containing 355CaMV
promoter and NOS terminator. NPTl was used as a selectable marker in this selection. It were
found that the total size of derived over — expression cassette (pCAMBIA2300 — ZmSINA3 and
pCAMBIA2300 — ZmSINAT3) were 10.6 and 10.7 kb. The SINA3 gene was constructed into a plant
expression vector and transformed into Nicotiana tabacum. Transgenic tobaccos were grown in
MS medium. Drought was induced by adding Polyethylene glycol 6000 (PEG 6000) to the
culture medium at concentrations of 0, 10, 15, 20 and 25 % (w/Vv), while salinity was induced by
adding sodium chloride (NaCl) to the medium at concentrations of 0, 1, 1.5, 2, 2.5 and 3 %
(w/v). The plant growth parameters were analyzed after 30 days in culture. Differentiation fresh
weight, number of leaves and shoot length of the transgenic plants were similar to those of
wild-type plants. The result showed that overexpression of SINA3 gene do not tolerant to salt
and drought stresses in transgenic tobacco. The research project of genes discovery expressed
in response to drought stress in the drought tolerant Maize (NSW3 variety) by PCR technique,
we have used an annealing control primer (ACP) based reverse transcription polymerase chain
reaction to identify drought-stress-induced differentially expressed genes in cDNA of maize
leaves at 7 days after water depletion and cDNA from maize leaves to usually water (control)
using 12 ACP-based RT-PCR screening method, two up-regulated ACPs were identified which
were ACP2 and ACP12. The information might be helpful for better understanding of drought
stress mechanism in maize to further gaining information about the plant genetic improvement
for drought tolerance in plant. The research project of genetic manipulation and gene insertion
of OsSKIPa, a multistress tolerance gene to high protein soybean using ovary drip transformation,
we have the development of direct transformation become very useful and more attractive to
researcher because of the concerning on using genetic maker in the vector such as antibiotic

gene or other illegal inserts. With directed transformation method, linear gene cassette will be
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the only insert to plant genome. This study is intended to transform drought resistance gene
OsSKIPa to soybean via Ovary drip. The experiment was done successfully with the synthesis of
linear gene cassette and development of the protocol via remove mostly styles and direct DNA
drip to the soybean flower. Despite all efforts and many tries, the transformation frequencies
come out 0% and no Insert found in F1 Thai soybean cultivar which may cause from high

temperature and inappropriate environment & condition.



