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DELTA 6 DESATURASE ENZYME/LONG CHAIN POLYUNSATURATED
FATTY ACID/RECOMBINANT YEAST/Saccharomyces cerevisiae/Oreochromis

niloticus

Nile tilapia (Oreochromis niloticus) is an economically important freshwater
fish. Fatty acid delta 6 desaturase enzyme (A6), which converts linoleic acid (C18:2n6)
and alpha-linolenic acid (C18:3n3) to gamma-linolenic acid (C18:3n6) and stearidonic
acid (C18:4n3), respectively, is the first enzyme in the biosynthesis pathway of long
chain polyunsaturated fatty acids (LC-PUFA). This study aimed to investigate A6
mRNA expression during embryogenesis. In addition, its biological functions were
determined using recombinant Saccharomyces cerevisiae (RY). Furthermore, the
potential use of RY as probiotic was investigated.

Cloned A6 gene from Nile tilapia comprised of 1,338 bp coding sequence
which encoded A6 of 445 amino acid residues. RT-PCR was performed to evaluate the
expression of A6 in unfertilized egg and embryos during middle blastula, late blastula,
gastrula, body segment formation, pharyngula, and hatching stages. The expression of
A6 was detected in all stages tested, indicating that A6 is essential for embryo
development.

RY was generated by transformation of S.cerevisiae with a plasmid containing
A6 driven by Gall promoter. The expression of A6 in RY was detected by RT-PCR

after 24 h induction with galactose. It exhibited 39% and 7% of A6 activity toward



C18:2n6 and C18:3n3, respectively. It also displayed 4% of fatty acid delta 5
desaturase (AS) toward dihomo-gamma-linolenic acid (C20:3n6), indicating that Nile

tilapia A6 had AS and A6 bifunction.

In order to investigate whether RY could increase A6 activity when used as
feed additive, Nile tilapia was fed with basal diet (B) supplemented with RY or
nontransformed yeast (NT) for 12 weeks. Completely randomized designed
experiment with five treatments consisting of the basal diet (T1), every day B+NT-
feeding (T2), every other day B+NT-feeding (T3), every day B+RY-feeding (T4),
every other day B+RY-feeding (T5) was carried out. The growth performance and
survival rate of fish were not significantly different among treatments. There were no
significant variations in body composition, hematological blood parameters and blood
glucose among experimental groups. Fish fed with diet supplemented with RY or NT
showed significant reduction in Vibrio spp., demonstrating that both RY and NT could
have probiotic effect. RY could be isolated from the intestine of Nile tilapia, which
suggested that RY survived in the intestinal environment of the fish. Fish fed with the
RY supplemented diet had higher C18:4n3 and C18:3n6 than that fed with B and
B+NT. The result suggested that RY could increase A6 activity when it was used as
feed additive in Nile tilapia. Moreover, the amount of docosahexaenoic acid (C22:6n3)
in fish fed with the RY supplemented diet was higher when compared with that in fish
fed with the NT supplemented diet, indicating that dietary RY could also increase

other LC-PUFA in fish.
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