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Table 1 Sequences of the primers used for RT-qPCR
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F:TGCCGCACTGGTTGTTGAC
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Fig. 1 Specialized and non-specialized skin tissue characteristics of the P. anteanalis
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A5 BRI IR 2. A: Specialized skin in the pectoral fin (SEM) ; B: Non-specializedskin skin in the pectoral fin (SEM); C: Special-
ized pectoral skin in the pectoral fin (TEM); D: Non-specialized skin in the pectoral fin (TEM); CL: Club-shaped cells; ECM: Extracellu-
lar matrix; MR : Microridges; MSP: Mucus secretion pore; P: Melanocytes; SB: Sensory buds; a: Specialized skin in the maxillary skin;

c: Non-specialized skin.
B2 BrEskigsE sl 5L R KA RS MHFE
Fig. 2 Ultrastructure of specialized and unspecialized skin tissues in the pectoral fin of P. anteanalis
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Fig. 4 Venn diagram(A), heat map(B), and KEGG enrichment analysis(C) of DEGs
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Fig. 5 Expression analysis of adcy5 gene in different tissues
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Structural characteristics and gene expression regulation of skin
specialization in Pareuchiloglanis anteanalis

WANG Cong', LI Shunyao', XIONG Xuemei', YANG Ruibin',
GAO Zexia"?, XIONG Hao’, ZHAO Heng’, WAN Shiming'*

1.College of Fisheries, Huazhong Agricultural University/ Key Lab of Freshwater Animal Breeding,
Ministry of Agriculture and Rural Affairs/Engineering Research Center of Green Development for Conven-
tional Aquatic Biological Industry in the Yangtze River Economic Belt,
Ministry of Education, Wuhan 430070, China;
2.Hubei Hongshan Laboratory, Wuhan 430070, China;
3.Yebatan Branch of Huadian Jinshajiang Upstream Hydropower Development Co. ,
Lid., Ganzi 627153, China

Abstract  Pareuchiloglanis anteanalis 1s an endangered endemic species native to the upper Yangtze
River.To adapt to fast-flowing highland river environment, the skin structures in its upper jaw and fin-ray
regions have undergone specialization, providing strong adhesive capabilities. To elucidate the regulatory ba-
sis of this specialization, we examined the histological features of the specialized skin, performed compara-
tive transcriptomic analyses between specialized skin (from the upper jaw and pectoral fin) and non-special-
ized skin (from the fin-ray region) , screened and identified genes associated with skin specialization. The re-
sults showed that the specialized epidermis of the upper jaw and pectoral fin develops dense ridges, grooves
and sensory bud structures, which enhance adhesion. Tissue-origin mapping showed that these specialized
tissues formed adjacent clusters with highly similar gene expression profiles and strong homology.Compared
to the non-specialized skin from the fin-ray region, the upper jaw and pectoral fin shared 251 differentially
expressed genes (DEGs ), including 146 upregulated and 105 downregulated genes. KEGG enrichment anal-
ysis indicated that the significantly enriched pathways were primarily purine metabolism (ko00230), TGF-
B signaling pathway (ko04350) , and calcium signaling pathway (ko04020).qRT-PCR validation con-
firmed that adcy5 was significantly upregulated in the specialized skin (P<C0.05).In summary, P. anteana-
lis develops dense epidermal ridge-groove structures and sensory buds in the upper jaw and pectoral fin to
enhance adhesion, adapting to the fast-flowing highland river environment. This skin specialization process
is primarily driven by key pathways such as cell projection assembly and collagen metabolism, and the sig-
nificant upregulation of adcy5 suggests its potential regulatory role in skin specialization.

Keywords Pareuchiloglanis anteanalis ; skin specialization ; histological features; gene expression
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