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RICE ARRAY/VALIDATION/OLIGONUCLEOTIDE/MICROARRAY

Two rice oligonucleotide microarrays of 20K and 45K were constructed with
support from the National Science Foundation (NSF). The rice 20K array was
designed with TIGR gene model version 2 prior to the complete genome assembly.
After the genome sequence was completed, the rice 45K array was designed with
TIGR gene model version 3. These two rice array systems were validated with
statistical and biological analysis. The statistical analyses were used to compare and
test the reliability of the 20K and 45K arrays, which included average mean intensity,
logoratio, scatter plot, and smoothed histogram. The biological analysis was done by
classifying candidate genes with Gene Ontology database. To obtain images with
high quality, the annealing temperatures of 42, 46, and 50 °C were tested in the 20K
array. The testing samples were derived from nipponbare leaves treated with light
and dark growing conditions. The array data for 42 °C showed the highest signal
intensity and correlation coefficient value, therefore, it was selected and used in
further study of the 45K array. The tested samples for the 45K array, which consisted
of four rice cultivars of Nipponbare, Kitaake, Taipei 309, and IR24, were treated with
light and dark growing condition similar to the 20K array samples. The biological
analysis with Gene Ontology classification, both the 20K and 45K arrays results

showed that the photosynthesis related genes were affected by the treatment



condition. The 45K array data can be used to analyze multigene families which have
similar homologous sequences. Glycosyl hydrolase family 1 was used as an example

of multigene family for data analysis from the 45K array.

School of Biotechnology Student’s Signature

Academic Year 2006 Advisor’s Signature

Co-advisor’s Signature




