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Abstract

Understanding the metabolic responses of aquatic organisms to environmental changes, such as temperature
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(VIP) scores from the PLS-DA models and p-values from Student’s
t-tests.

Metabolic pathways a ected by seawater temperature were
identi ed using the Kyoto Encyclopedia of Genes and Genomes
(KEGG) database. Pathway enrichment analysis was performed to
determine the metabolic pathways that were signi cantly altered
across the di erent temperature conditions. Selected metabolites of
interest were further validated using targeted metabolomic approaches
such as gas chromatography-mass spectrometry (GC-MS) and high-
performance liquid chromatography (HPLC). is validation step
aimed to con rm the identity and quantify the levels of speci c
metabolites identi ed in the non-targeted metabolomic analysis [6].
All experimental procedures involving rainbow trout were conducted
in accordance with the guidelines and regulations of the Institutional
Animal Care and Use Committee (IACUC) to ensure ethical
treatment and welfare of the animals. By following this comprehensive
methodology, we were able to conduct a rigorous analysis of the amino
acid and lipid metabolic pathways in rainbow trout liver tissues under
di erent seawater temperature conditions, providing valuable insights
into their adaptive metabolic responses.

Rg ult and W§ <y ien

e non-targeted metabolomic analysis of rainbow trout liver
tissues revealed distinct metabolic pro les across the three seawater
temperature conditions (10°C, 15°C, and 20°C). A total of 267
metabolites were detected and annotated, including amino acids and
lipids, among others [7]. At 10°C, there was a signi cant increase in
several amino acids, including alanine, glycine, and serine, compared to
the other temperature conditions.  ese ndings suggest that rainbow
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