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Abstract

In general, dietary lipids reflect fatty acid composition in fish, metabolic responses and
physiologic processes. This research aims to investigate differentially metabolic and

physiological pathways which response to dietary lipid sources in Nile tilapia intestine and

liver. Fatty acid delta-6 desaturase (fads2) expresses delta-6 desaturase (A6) which is the key
enzyme of long chain polyunsaturated fatty acid (LC PUFA). This study also investigated the
effect of using dietary supplementation of recombinant Saccharomyces cerevisiae expressing
fads2 on fatty acid accumulation in Nile tilapia (Oreochromis niloticus).

In experiment |, the effects of dietary vegetable oil of varying fatty acid composition
on metabolism and physiological processes were investigated in liver and intestine of Nile
tilapia using proteomic technology. Fish were fed with different DL, which included palm oil
(PO), linseed oil (LO) and soybean oil (SBO) for 90 days. Growth performance appeared to be
similar among the dietary groups. Hepatic fatty acid contents were reflected by dietary lipids.
Dietary PO (source of saturated fatty acids; SFA) led to an increase in the hepatosomatic index
as well as lipid and protein contents in liver. Dietary SBO (source of n-6 polyunsaturated fatty
acids; n-6 PUFAs) increased hepatic carbohydrate contents, but decreased the hepatic protein.
The proteomic analysis showed that these nutritive changes in the liver were mediated by
several proteins involved in lipid, carbohydrate, and amino acid metabolism. Dietary SBO
showed an increased accumulation in proteins related to oxidative stress, immune and
inflammatory processes. Dietary LO (source of n-3 PUFAs) increased abundance of
cytoskeleton-related proteins. In addition, dietary lipid affected the changes in the
accumulation of intestinal proteins (GRP78, ACTB, PFN2, TPM3, KRT18) that are involved in
carbohydrate metabolism and cytoskeleton-related protein. gRT-PCR was performed to
provide supportive information for the result of proteomic study. Similar effects of DLs on
MRNA levels were observed for atp5b, krt18, and seleno. Combined together, dietary SFA
could supply as energy reservoir for regular activities. Dietary n-3 and n-6 PUFAs led to induce
vital metabolic and physiologic processes which would contribute to maintaining normal
health and/or providing health-related benefits.

In experiment Il, the effects of dietary mix vegetable oils and fish oil on metabolism
and physiological processes were investigated using proteomic technology in Nile tilapia. Fish
were fed experimental diets including mix vegetable oils (VO), fish oil (FO) and commercial

diet for 90 days. Growth performance appeared to be similar among experimental groups.



Different dietary oils affected blood chemistry parameters. Comparing with dietary FO, dietary
VO led to increase blood sglucose, triglyceride, cholesterol and albumin. Differential
accumulation of hepatic protein including FBP1, TYR3, ELA1, PNPO, FTH1, HSP70, ACTB, PBLD
were observed between different dietary lipids. Dietary lipids affected the changes in intestinal
proteins such as ANPEP, ACTB and GSTM3. In addition, differential plasma protein contents
included KNG1, AT3, FGA, APOA1, BTD, HRG, HRGX1, C1gTNF, TRFO, and RBP. These proteins
are involved carbohydrate and amino acid metabolism, immune and inflammatory processes
and cytoskeleton-related proteins.

In experiment ll, recombinant S. cerevisiae expressing (fads2) was microencapsulated

and used as recombinant probiotic producing A6 (RY-A6). The effects of the use of RY-A6 as
dietary probiotic on growth performance, body composition, blood chemistry, hematological
parameters, intestinal microbiota, morphology of intestine and fatty acid contents in liver and
meat of Nile tilapia were evaluated. Seven treatment diets (each diet replicated four times)
were as follows: 1, basal diet + 2% LO; 2, basal diet + 2% LO + 10° CFU/ g feed of wild type
S. cerevisiae (WT); 3, basal diet + 2% LO + 108 CFU/ ¢ feed of WT; 4, basal diet + 2% LO + 10°
CFU/ ¢ feed of RY-A6: 5, basal diet + 2% LO + 108 CFU/ g feed of RY-A6: 6, basal diet + 2%
FO; 7, commercial diet. Fish were fed with experimental diets for 90 days. The results showed
that dietary WT or RY-A6 for 90 days improved growth performance (P < 0.05). Survival rate
was not significance difference among experimental diets. There were not significant
differences in chemical composition in body and meat, blood chemistry (glucose, cholesterol,
triglyceride, total protein, albumin, calcium, iron, SGOT and SGPT) and hematological indices
among experimental treatments (P > 0.05). Dietary NT or RY-A6 led to increase immune
parameters (Ig, lysozyme and ACH50), villus height intestine and decrease intestinal Vibrio spp
(P < 0.05). The significant increases in C18:3n-6 and C18:4n-3 in liver and meat were found in
Nile tilapia fed dietary RY-A6 for 90 day (P < 0.05), suggesting that RY-A6 could exerted delta-
6 desaturase. Taken together, microencapsulated RY-A6 could be used as dietary probiotics

to exert positive effects on growth performance, immune parameters, intestinal morphology
and intestinal microbiota. Additionally, dietary RY-A6 could exert delta-6 desaturation activity

which changed the fatty profile in meat and liver of Nile tilapia. Therefore, RY-A6 could be
provide application to be developed to be the recombinant probiotic to produce long chain-

PUFAs.



Taken together, this study demonstrated the metabolic and physiologic responses in
Nile tilapia which were fed with different dietary lipid sources. In addition, the potential use
of recombinant probiotic exerting delta-6 desaturation activity for producing of LC-PUFAs as

dietary probiotic was evaluated.
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