Exploration of Fatty Acid-Related Genes in Large Yellow Croaker
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Introduction

The large yellow croaker (Larimichthys crocea) is greatly loved due to its rich nutrition and delicious taste, and it is the largest scale of marine fish cultivation in China. The synthesis and
conversion abilities of fatty acids in the large yellow croaker are important traits that have significant economic value. These abilities not only affect the nutrition and flavor profile of the fish itself but
also the enhanced fatty acid synthesis capability can reduce feed costs. Furthermore, the exploration of fatty acid-related genes provides insights into the fundamental energy metabolism and growth

development of fish.
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Fig. 1 Changes in the yield of main mariculture fish in China from 2003 to 2022
A genome-wide association study (GWAS) was conducted on the traits of 37 fatty acid contents in the dorsal muscle tissues of 672 large yellow croakers. The reference genome was assembled by

our laboratory. Co-localization was performed using the COLOC method with multi-tissue cis-eQTL data from subpopulations of the same group to screen for fatty acid relevant genes.
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Genome-Wide Association Study (GWAS)

In this study, a genome-wide association analysis (GWAS) was conducted using the GEMMA software through a mixed linear model. J
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Using normalized expression data, an analysis was conducted through TensorQTL to identify Genet'ic—varii éene E%prSSion R M Y ¥
which genotypic variations are associated with changes in gene expression levels. The scope - ] Fig. 2 Genome-Wide Association Study (GWAS) work flow.
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Fig. 3 Basic Concept of QTL Mapping

Co-localization analysis

COLOC employs an approximate Bayesian factor to estimate the posterior probability that a variation is causal. It is one of the most widely used co-localization methods currently in use.
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The Bonferroni multiple testing correction was applied to determine significant thresholds in GWAS, with the : Vb e Abds. T ! TS Y Y TP TS
significant threshold set at a P-value of 1 divided by the number of SNPs, and the highly significant threshold set : h m m m “
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at a P-value of 0.05 divided by the number of SNPs. In the GWAS results for the content of various fatty acids in
crude fat, significant signals were found for traits such as C16:0 (Palmitic Acid), C17:0 (Margaric Acid), C20:4n6 Fig. 5 Manhattan plot of C17:0(Margaric Acid).

(Arachidonic Acid), among others. Partial results are as follows:

sm672_phel_log2 C20_4n6_cov_sbw

i . . . i J——
. " . P LY T
- T T T T
1 z a 488 e e w M o1 owm o
chr

sm672_phe1_log2_C16_0_cov_sbw

_C16_0_cov_: 10

91 - . . . e
. ] . n s e Ry : e . g - . Lo
|| " || I i -| iI . I I § . :
- ﬁ T T T T
2 a 45 e L] EI T R PR A R I T R
chr

log10(P)
Iog10P)

WO® v @ oW ow o= omoam

Fig. 6 Manhattan plot of C20:4n6(Arachidonic Acid).

\ Fig. 4 Manhattan plot of C16:0(Palmitic Acid). /
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Fig. 7 c8:0 colocalization plot of LYC00146 in brain. Fig. 8 C22:1n9 colocalization plot of LYC15157 in brain.
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