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Fig. 1 Phenotypic differences and gene expression differences in skin tissues from three species of Picasso clownfish
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a. Histomorphogram of the sample locations from the same parts (white, yellow, and black skin tissues) between the pectoral and anal fins of the three fish spe-

A-vs-B

cies; b. the histogram of the number of differentially expressed genes in the white, black and yellow samples (red represents up-regulated genes, blue represents

down-regulated genes); A represents white skin tissue, B represents black skin tissue, and Y represents yellow skin tissue
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Fig. 2 Hierarchical clustering of 3 samples and genes using differentially expressed genes
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A heatmap of gene expression values is drawn for the differential genes between the three color skin sample groups, and cluster analysis is performed, the res-

ults show that the samples of the same group can be grouped into one category, indicating that the differential genes between these groups can reflect the core

differences between the groups; blue and red in the figure represent low- and high-expressed genes, and A represents white skin tissue, B represents black skin

tissue, Y represents yellow skin tissue
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Fig. 3 Biological function enrichment of intergroup differentially expressed genes based on white-yellow (A-vs-Y) and white-black (A-vs-
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B) skin tissues
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The differential genes between white skin and yellow skin , white skin and black skin are analyzed by biological function enrichment analysis, and the results
are shown in the form of a histogram; the ordinate in the figure represents the biological function category, and the abscissa represents the right statistical signi-
ficance p is calculated by logarithm; blue in the histogram represents the enrichment results of differentially expressed genes between white skin and yellow

skin tissues; red represents the enrichment results of differentially expressed genes between white group and black group
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Fig. 4 Gene expression for key functional genes involved in the melanogenesis
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The genes related to the melanin production signal pathways involved in the differentially expressed gene set are displayed according to the KEGG signal path-

way network diagram, the results show that the expression levels of genes involves in melanin synthesis in albino skin decreases significantly, gene expression

in the histogram of values, the abscissa is the skin sample grouping: black, yellow, and white, the ordinate is the gene expression value
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Fig. 5 Validation of key functional genes involved in melanin production
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The qPCR quantitative detection of the three key functional genes involved in melanin production in the three skins is carried out and compared with the RNA-
Seq results; the results show that the gPCR detection results are consistent with the RNA-Seq results, the orange in the histogram is the qPCR results, green is

the results of transcriptome sequencing; the abscissa is the gene name, and the ordinate is the logarithm value of the gene expression difference multiple
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Table 1 Expressions for genes involved in the ECM-receptor interactions
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Table 2 Expressions for genes involved in the pigmentation process
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ctbp2a 6.801 22 7.092 78 1.113 95 0.036 481 0.028 891 -
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mchr2 3.63197 3.477 461 0.014 295 0.011 072 - -
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Transcriptome analysis identifies candidate genes related to
albinism mechanism in the skin of the Picasso clownfish

He Libin "%, Huang Zhen®*, Wu Shuiging', Zheng Leyun'

(1. Fisheries Research Institute of Fujian, Xiamen 361013, China; 2. College of Life Science, Fujian Normal University, Fuzhou 350117,
China; 3. Fujian Key Laboratory of Special Marine Bio-resources Sustainable Utilization, Fuzhou 350117, China)

Abstract: Picasso clownfish is named for its disorderly and abstract distribution of white patches in its skin. At the

same time, due to the irregular and scarce formation of white patches, it belongs to a valuable clownfish. Therefore,

analyzing the formation mechanism of skin white spots in Picasso clownfish can provide a theoretical basis for the

artificial breeding of Picasso clownfish. In this study, we sequences the transcriptome of the skin of three color

blocks (black, yellow and white) in the same part of the body between the dorsal fin and hip fin of Picasso clown-
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fish. The results show that there are a large number of differentially expressed genes (DEGs) in white skin com-
pared with yellow and black skin. Among them, the genes in the signal pathways related to melanin production
(such as melanin production, hedgehog and Wnt signal pathways) show a downward trend in white skin tissue. The
expression of upstream regulatory genes (such as ednrba and mitfa) decrease gradually from black to yellow to
white skin tissue, but the expression of downstream core genes involved in melanin synthesis (including Tyr, tyrplb
and dct) decreases significantly in white skin assembly. Finally, the validity of transcriptome data is verified by
fluorescence quantitative PCR. The results of this study will provide a theoretical basis for future people to inter-

fere with gene expression to regulate clownfish body color.

Key words: albinism; Picasso clownfish; transcriptome sequencing; differentially expressed gene
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