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Polyunsaturated fatty acids (PUFAs) are generated by desaturase and elongase
enzymes for example, A5 desaturase (AS), A6 desaturase (A6), AS elongase (ES), and
A6 elongase (E6). These enzymes can be found in all vertebrates including fish. In
this study, cDNAs of A6 from Nile tilapia and A6&AS bifunctional, ES, and E6 from
zebrafish were amplified and cloned into pGAPZ to generate recombinant expression
plasmids (pGAPZ:A6, pGAPZ:A6&AS, pGAPZ:ES, and pGAPZ:E6). Moreover, a co-
express recombinant plasmid of A6&AS and E6 (pGAPZ:A6&A5:E6) was
constructed. All recombinant plasmids were transformed into Escherichia coli, and
then extracted to identify the important characteristics of the desaturase and elongase
enzyme families. The results indicated that the desaturases and elongases cloned
contained important regions of their enzyme families. Thereafter, the recombinant
plasmids were transformed into Pichia pastoris. To study the PUFAs accumulation,
the recombinant P. pastoris were cultured, and fatty acids were extracted and
methylated to form fatty acid methyl esters (FAMEs), which were determined by gas
chromatography. The results indicated that recombinant P. pastoris containing
pGAPZ:A6 and pGAPZ:A6&AS5 accumulate gamma-linoleic acid (GLA, C18:3n-6)

which is a fatty acid that is not present in the P. pastoris containing empty pGAPZ
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plasmid. In addition, the EPA and ARA accumulation were detected in recombinant

P. pastoris containing pGAPZ:A6&AS5:E6
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