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PANGASIANODON HYPOPHTHALMUS/SACCHAROMYCES

CEREVISIAE/POLYUNSATURATED FATTY ACIDS/DELTA 6 DESATURASE

Fish contain a variety of fatty acids (FA) especially polyunsaturated fatty acids
(PUFAs), which have a range of health benefits. Striped catfish (Pangasianodon
hypophthalmus) is a freshwater fish that contain high amounts of fat and PUFAs. Most
fresh water fish were reported to contain PUFA biosynthesis pathways, and delta 6
desaturase (A6) is an essential enzyme in PUFA biosynthesis pathways. In this study,
delta 6 desaturase of striped catfish (Phy-A6) was cloned to produce recombinant yeast.
In addition, the efficacy of the use of dietary recombinant yeast expressing Phy-A6 as
probiotic were investigated.

Cloning and characterization of fatty acyl A6 desaturase cDNA from striped
catfish (Phy-Fad2) was conducted. The Phy-Fad2 has open reading frames of 1338
base pairs specifying a protein of 445 amino acids. Later, an expression vector
containing Phy-Fad2 cDNA driven by the translation elongation factor (TEF) promoter
was constructed. The recombinant plasmid was transformed into Saccharomyces
cerevisiae to generate recombinant yeast expressing Phy-Fad2 (RY). The clone that
expressed the highest level of Phy-Fad2 mRNA was selected to use for further studies.

In addition, the vector containing TEF promoter alone was constructed and transformed



into S. cerevisiae to generate recombinant yeast RY-pTEF. Moreover, non-transformed
S. cerevisiae (WT) was used as the negative control group. The activities of Phy-A6 of
RY, RY-pTEF and WT, the results showed that RY converted C18 : 2n6 and C18 : 3n3
to C18 : 3n6 and C18 : 3n3, respectively while RY-pTEF and WT did not.

The effects of the use of RY as a dietary probitoic were conducted. The striped
catfish were fed seven treatment diets including basal diet (control), basal diet
supplemented with 106 WTg™ diet (WT10°), and 108 WT gdiet (WT108), basal diet
supplemented with 10° RY-pTEF g'diet (RY-pTEF10°), and 108 RY-pTEF gdiet
(RY-pTEF10®), basal diet supplemented with 10°RY gdiet (RY10°), and 108 RY
gldiet (RY10®) for 120 days. Compared to the control diet, dietary supplementation
with yeast had higher body weight, weight gain, specific growth rate and FCR
(P<0.05). The proximate composition of fish body, hematological indices and blood
chemistry among experimental treatment diets were not significantly different.
Compared to the control diet, dietary supplementation with yeast had higher immune
parameters. Dietary supplementation with yeast modified microbial population in the
intestines by increasing the number of intestinal yeast and fungi and reducing the
number of Vibrio spp. (P<0.05). Compared to the control group, WT10%, WT108, RY-
pTEF10%, RY-pTEF108 with RY10° and RY 108 had a higher amount of C18 : 3n6 and
C18 : 4n3 in the muscle and abdomen fat of fish (P<0.05), suggesting that RY could

exert Phy-A6 when used as a dietary probiotic.
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