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ABSTRACT

Leaf senescence is an important process to rice plant growth and crop
productivity. During senescence, macromolecules were degraded and nutrients were
mobilized from mature leaves to younger leaves and to developing seeds. The
molecular studies of the senescence process revealed that numerous genes were
increased expression level or were completely switched off. Many senescence-related
genes related to natural senescence or induced-senescence processes have been
isolated from multiple plant species. However, the complete understanding about
number and role of senescence-related genes is still unclear. This study was designed
to gain insight into the role of small GTP-binding Rab family proteins genes in rice by
studying the expression profiles of OsRabs in different rice tissues and its functional
analysis was also performed.

The first set of studies on the role of Rab genes in jasmine rice, the cDNA
fragments encoding small GTP-binding Rab family proteins were isolated and its

expressions were analyzed. The degenerate primer were designed from highly



conserved domain of phosphate/Mg2" binding domain; DTAGQE(RKS) which
retained at N-terminal of Rab sequences and a specific reverse primer; oligo(dA)ss.
Two partial of Rab cDNAs; OsRab5 and OsRab7 were amplified by PCR using
senescing leaves cDNA as template. The full length of these cDNAs was identified
using Rapid Amplification of cDNA Ends (RACE). The full length 1,111 and 1,010
nucleotide of OsRab5 and OsRab7 respectively were successfully obtained. OsRab5
contained 178 nucleotide of the 5’ untranslated region (UTR), an open reading frame
(ORF) of 612 nucleotide, and included 321 nucleotide of the 3’ UTR, exclusive of the
poly-A. The polypeptide of 203 amino acids had a calculated molecular mass of 22
kDa. OsRab7 contained 65 and 317 nucleotide of 5 UTR and 3* UTR, respectively.
A 628 nucleotide of open reading frame corresponded to a translation product of 206
amino acids with a calculated molecular mass of 23 kDa. From the multiple alignment
results revealed that the deduced amino acid sequences of OsRab5 was highly
homologous to those genes isolated from other plants particular from japonica rice
(98%) and the deduced amino acid sequences of OsRab7 was highly homologous to
Rab7 from japonica rice (97%). The expression pattern analysis showed that the
OsRab5 and OsRab7 expression levels were monitored in all rice tissues via Reverse
transcription polymerase chain reaction (RT-PCR). Moreover, the expression of
OsRab5 and OsRab7 were upregulated in rice leaves under induced-senescence
conditions; abscisic acid (ABA), ethylene, sodium chloride (NaCl), dark treatment
and wounding. These results indicate that OsRab5 and OsRab7 are involved in the
leaf senescence process.

According to the deduced amino acid sequences of OsRab5 and OsRab?7 isolated
from jasmine rice showed high similar to Rab5 and Rab7 from japonica rice, the
second set of studies were demonstrated in homologous plant system. In japonica rice,
the sequences of forty-six genes encoding the Rab family proteins were retrieved from
the Rice Annotation Project (RAP) database. The multiple alignment of these
sequences revealed that Rab specific conserved regions and a double cysteine C-
terminal motif are retained in most of the OsRab sequences. To determine differential
expression pattern, the OsRab expression levels were monitored in all rice tissues.
Furthermore, the different expression patterns in the leaf tissues treated with plant

growth regulators and dark-induced or natural senescence were also presented. Two



Vi

of the OsRab genes, OsRab7A1 and OsRab7B3, closely associated with senescence in
the expression pattern were chosen for functional analysis in stable transgenic rice.
The results found that T; transgenic seedling overexpressing OsRab7B3 showed rapid
leaf senescence under dark induced-senescence condition whereas wild type and T;
transgenic seedling overexpressing OsRab7Al cannot. Therefore, only the
OsRab7B30X transgenic rice was chosen for further functional analysis.
Consequence, the Ty plants were grown in a greenhouse and the change in leaf color
from green to yellow occurred earlier in the transgenic plants than in the wild type at
the ripening stage. The further studies in T, transgenic rice were performed. The
results found that the chlorophyll content levels in transgenic detached leaf
overexpressing OsRab7B3 showed a dramatic decrease under the dark condition. The
expression of the genes involved in plant senescence (PaO, ATG4a and ATG8a) was
also upregulated in a similar manner as OsRab7B3. In addition, the promoter analysis
was performed by fused sGFP which produced green fluorescent protein (GFP) to
OsRab7B3 promoter to construct promoter analysis vector. The results obtained the
expression of SGFP under the control of the OsRab7B3 promoter increased in leaf
tissues within 12 hours when ABA, NaCl was applied and kept under the darkness
within 3 days. Hence it is suggested that OsRab7B3 act as a stress—inducible gene that

plays an important role in the leaf senescence process in rice.
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