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JUTAMAT SAPMAK : CLONING OF FRUCTOSYLTRANSFERASE GENE FROM
JERUSALEM ARTICHOKE (HELIANTHUS TUBEROSUS L) AND ACTIVITY ANALYSIS OF
RECOMBINANT ENZYME. THESIS ADVISORS : ASST.PROF. BUDSARAPORN NGAMPANYA,
Ph.D., ASST.PROF. PHIMCHANOK JATURAPIREE, Ph.D. AND ASST.PROF. PITTAYA
LIEWSEREE, Ph.D. 93 pp.

Cloning of cDNAs corresponding to enzymes involved in fructo-oligosaccharides
(FOS) synthesis of Kaentawan or Jerusalem artichoke (Helianthus tuberosus L.) was
investigated in this research. The 1-sst and 1-fft genes encoding for 1-sucrose: sucrose
fructosyltransferase (1-SST, EC: 2.4.1.99) and 1-fructan: fructan fructosyltransferase
(1-FFT, EC: 2.4.1.100) respectively were cloned from 105 days old tuber of Kaentawan by
RT-PCR. The colned cDNA sequences showed 99% and 95-99% identities to Helianthus
tuberosus 1-sst (accession no. AJO09757.1)and 1-fft gene (accession no. AJ009756.1),
respectively. The 1-sst gene was modified by adding the restriction sites for EcoRI and Sacll
inoder to subclone into pPICZoA vector for further expressed in Pichia pastoris X-33.
Two yeast transformants grown on YPD medium containing sorbitol and zeocin were selected
and analyzed for gene expression. The cDNA showed the expression in P. pastoris X-33 by
synthesis of FOS (1- kestose (GF2) and nystose (GF3)). Moreover, the 1-SST recombinant
enzyme was also secreted into medium. The specific activities of 1-SST recombinant enzyme
secreted from P. pastoris X-33 containing pPICZo_1-sst_56 and P. pastoris X-33 containing
pPICZao,_1-sst 69 were 0.051 and 0.048 U/mg protein, respectively. Disappearance of
recombinant protein bands purified by His tag column on SDS polyacrylamide gel
electrophoresis (SDS PAGE) indicated that polyhistidine (6xHis) tag was not translated into
protein. The 1-kestose was synthesized within 12 h when the recombinant enzyme was
incubated with 0.46M sucrose as substrate. However, nystose (GF3) was also synthesized in

prolonged period of incubation.
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