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Abstract

Starch branching enzyme (SBE, EC 2.4.1.18) is one of the enzymes in
the starch biosynthetic pathway. It catalyzes the formation of branches,
which plays a vital role in amylopectin synthesis. The objectives of this
thesis are to clone full-length cDNA of SBE and analyze its structure and
characteristics. Based on database search, the conserved regions from
published SBE genes were obtained and used to design gene-specific primers
for cloning. First, the mRNA from developing mungbean (Migna radiata, cv.
Tainan no.5) was extracted and used as template in RT-PCR. The cDNA
sequences of the amplified RT-PCR products, after comparing with GCG
nuclectide database, demonstrates that partial cDNA of two distinct
mungbean SBE isoforms (SBEIl and SBEI) were found. Then, primers
designed from internal sequences of SBEII and SBEI were used in cloning
their 5> and 3° cDNA ends by 5°/3° RACE (rapid amplification of cDNA
ends). The full-length cDNAs of the two SBE isoforms were obtained
successfully, which possess sequences of 2571bp and 2208bp in length
(designated Vrsbell and Virsbel), respectively. VWrsbell and Wsbel have also
been registered in GenBank with accession numbers of AY622199 and
AY667492. They both contain complete open reading frame (ORF) that
covers from start codon to stop codon. Wwshell encodes a polypeptide of 856
amino acids with predicted molecular mass of 97 kDa and pl of 5.47.
Whereas, rsbel encodes a polypeptide of 735 amino acids with predicted

molecular mass of 84 kDa and pl of 6.35. Besides, their putative protein



sequences possess the properties of the « - amylase family, including four

active conserved region- HSH%, S, GFRFDG VT, ®/,EDVS and AESHDQ,
and catalytic (p/a)s-barrel domain. When compared in database, both Wi sbell
and \Wsbel showed substantial ssimilarity to the SBEs of kidney bean and pea.

Furthermore, the identities between mungbean SBEIl and SBEI at
nucleic acid and protein levels are 59% and 56%, respectively. The deduced
amino acid sequences from Wsbell and Wsbel via phylogenetic analysis is
evident that they fal into two distinct gene families (family A and B). In
conclusion, there are at least two different SBE isoforms involved in starch

biosynthesis during the devel opment of mungbean.






