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Materials & Metho
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  Dynamic transcriptome and LC-MS/MS analysis revealed the 

important roles of taurine and glutamine metabolism in response

  to environmental salinity changes in gills of rainbow trout

(Oncorhynchus mykiss)
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s with distinct expression patterns.

t regulators of taurine and glutamine metabolism.

mine in gills were affected by salinity changes.

ant roles in salinity adaptation in rainbow trout.

Introduction
Recently, Chinese researchers started to carry out salmon mariculture far offshore, within deep cages, in

the central depression of the Yellow Sea area full of large cold-water mass. Hence, rainbow trout

(Oncorhynchus mykiss) has been transferred from freshwater to seawater. However, the molecular

mechanism of rainbow trout in salinity adaptation remained largely unexplored. In the present study,

RNA-Seq together with LC-MS/MS were applied to determine the hub genes or key elements related to

salinity adaptation in gills of rainbow trout.
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ty experiment. These individuals were cultured in

, the salinity was gradually increased to 30‰ by

day. Three individuals each tank were anesthetized

different salinities, including 0‰ (0 d), 6‰ (1 d),

0 ‰ (5 d).

cted for library construction and RNA-Seq. The

ployed to determine differentially expressed genes

ian absolute deviation from large to small, and the

ted gene co-expression network analysis (WGCNA).

andem mass spectrometry (LC-MS/MS) was

tions taurine, glutamine, glutamic acid and -
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There were 63, 1,411, 2,096, 1,031 and 1,041 DEGs in the

pairwise comparisons of T6 vs. T0, T12 vs. T0, T18 vs. T0,

T24 vs. T0, and T30 vs. T0, respectively. It clearly showed

that the number of DEGs was dramatically increased at

12‰, reached the top at 18‰, and then decreased at 24‰

and 30‰. UpSet plot was performed to visualize the

intersections of DEGs among these comparisons .

DEGs 4

Enrichment
Enrichment analysis of KEGG pathways was

performed to evaluate the biological and functional

implications of DEGs. The interactive pathway

analysis showed that some other enriched pathways

in these comparisons were tightly related to amino

acid metabolism.
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nct expression patterns. Of them,

highest positive and negative

0.76 and R2 = -0.86). Hence, they
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e and glutamine metabolism, were

ignificance, module membership,

ression.
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LM-MS/MS analysis

The concentrations of taurine, glutamine, and their metabolism-related

glutamic acid and -ketoglutaric acid in gills of rainbow trout were

tightly related to the salinity changes. Glutamine and taurine were

gradually increased since 6‰ or 18 ‰, while dramatic decreases were

detected in the concentration of glutamic acid and -ketoglutaric acid.

8 Conclusion
Confronted to salinity increases, taurine

mediated by active transport of tauta, tautb

and tautc may work as osmolytes to maintain

the balance of osmotic pressure during salinity

changes. Glutamine derived from active

transport and biosynthesis may act as

important osmolytes for osmoregulation.

Simultaneously, some glutamic acid could be

transported into mitochondria by gc1 gene and

converted to -ketoglutaric acid for meeting

the energy demand.

9

ded by the National Key Research and Development Program of China, and the National Natural Science Foundation of China.

D, Dong S, Zhou Y, Yang W, Xue N, Bao H, Yu Y. Dynamic transcriptome and LC-MS/MS analysis revealed the important roles of taurine and glutamine

l salinity changes in gills of rainbow trout (Oncorhynchus mykiss). Int J Biol Macromol. 2022 Sep 16;221:1545-1557.

were considered as

the salinity-related

modules for the

identification of hub

genes.

y Laboratory of Mariculture, Ministry of Education, Ocean University of China,

Correspondence: qfgao@ouc.edu.cn; tianyuan@ouc.edu.cn


