Transcriptome analysis of skin color variation during
and after overwintering of Malaysian red tilapia
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Background

Tilapia is one of the excellent fish species recommended by the Food and Agriculture Organization of the United Nations. In recent years, tilapia has been widely accepted and has become an export dominant species of aquaculture in China. Red tilapia is a valuable fish due to its uniform
red skin, the absence of black peritoneum, very fast growth and adaptability to any culture system, and it has a huge market in many parts of the world, such as China, Malaysia and Thailand. However, the key issue restricting the growth of commercial red tilapia cultures is skin color variation
during overwintering. And skin color variation during overwintering period is reversible with the environmental temperature increasing. In this study, three types skin of red tilapia, including the skin remained pink color during and after overwintering (WP), the skin changed from pink color
to black color during overwintering and remained black color after overwintering (PB), and the skin changed from pink color to black color during overwintering but recovered to pink color when the temperature rose after overwintering (BP), were used to analyze their molecular mechanisms

of color variation.

Experiment

In this study, we used RNA-Seq to analyze the transcriptional profiles of WP, PB and BP skin color of red tilapia during and after overwintering. Particularly, we attempted to screen hundreds of differentially expressed genes (DEGs), which were responsible for skin color variation.
Furthermore, the signaling pathways related to color variation during and after overwintering were also examined. Finally, several DEGs were validated by quantitative real-time polymerase chain reaction (QRT-PCR). These findings will help us learn more about the molecular mechanism

of skin pigmentation in red tilapia. More specially, it provides valuable genetic data for breeding improved red tilapia strains with consistent skin color.

Result & Discussion
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After filtering the low-quality reads and removing adaptor sequences, the average of 42,664,181, 43,888,258 and
43,347,484 clean reads were retrieved for further analysis. The percentage of G + C content and Q30 ratio was an
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Granulin and tat gene were abundant from WP skin . Tyrp1b gene was the most abundant in PB skin. And baxa gene
showed dominantly expression in BP skin.
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Fig. 1 DEGs in BP, WP and PB skins. a, Volcano plot of differential mRNA expression levels among the three . . . .
pairwise comparisons. The gray, red, and blue dots represent non-significant, up-regulated and down-regulated ® KEGG analysis revealed numerous signaling pathways related to skin color regulation and pigmentation, such
transcripts, respectively; b, Number of DEGs.among the jchree pairwise comparisons. The rec.l and blue color stand as oxidative phosphorylation, ribosome, Wnt signaling P athway, MAPK signaling pathway, melan ogen esis,
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Under the criteria of FDR < 0.05 and |logFC| >1, the volcano plots of three pairwise comparisons (BP_PB, BP_ WP ® A number color-related genes, including tyr P19 tyr, pmel, mitf, mclr, 3Sip9 tat, hpdb and foxd3, etc. might play
a1‘1d PB_WP) revealed the expression trend of each pair (Fig. 1a). A total of ?,528, 1,?24 and 1,939 transcripts were a potential role in skin color variation of red tilapia.
differentially expressed between BP and PB, BP and WP, PB and WP, respectively. (Fig. 1b). Among these genes, 22
DEGs were detected as shared genes in each comparison group, in which 11 were known DEGs and seemed to play a
key role in the color variation process (Fig. 1c¢).




