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Neuropeptide F and its receptor genes in the cephalopod
Sepiella japonica: 1dentification, characterization,
expression and possible role in starvation resistance and food
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Abstract

Neuropeptide F (NPF) 1s a homolog of vertebrate neuropeptide Y (NPY) and interacts with the G protein-coupled receptor (GPCR) NPEFR. The molecular structure, distribution patterns, and biological functions of NPF and
NPFR have been 1dentified 1n several invertebrate studies; however, reports concerning mollusks remain relatively scarce. In this study, the NPF and NPFR genes were 1dentified and characterized in cuttlefish (Sepiella japonica),
hereafter called SYNPF and $7NPFR, respectively. Evidences from multiple alignments and phylogenetic analysis indicated that S/NPF exhibits a high degree of homology with the NPF of /diosepius paradoxus, and S{NPFR
demonstrates a high degree of homology with the NPFR of Sepia pharaonis. In situ hybridization and qPCR data reveal the spatiotemporal expression patterns of both genes in various functional lobes of the brain and other
tissues. Furthermore, starvation stress experiments showed that the gene expression levels, gastric protease activity, and intestinal histology were positively correlated with starvation and negatively correlated with refeeding,

suggesting their potential role 1n hunger resistance and the promotion of food intake. This study partially contributes to the understanding of the roles of S/NPF and S/NPFR during the developmental processes of cuttlefish, with
the aim of providing a theoretical foundation for elucidating the functions of S/NPF and $7NPFR 1n cephalopods.

1 Cloning and identification of full-length cDNA sequence of NPF Expression patterns of S)NPF and SJNPFR genes at different developmental stages

and NPFR from 8. japonica
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T o Conclusion
‘ Riicw il = — In summary, the present study identified and characterized the NPF and NPFR 1n the S. japonica for the first time. Through multiple sequence alignments and phylogenetic analysis

Figure 6. SJNPF and SJNPFR mRNA in situ hybridization in the brain of 8. japonica at four developmental stages. Hecmatoxylin-
cosin staining of the brain of 8. japonica (A). The blue arca 1s the nucleus and the red area 1s the cytoplasm. (B) In sifu hybridization
analysis of §JNPF and SNPFR mRNA 1n brain at stage I-II (a, ¢, 1, m), III (b, £, j, n), IV(c, g, k, o) and V(d, h, 1, p). (C) In situ
hybridization analysis of SJNPF and S NPFR mRNA 1n supracsophageal ganglion at stage I-1II (a, ¢), III (b, ), IV(c, g and V(d, h). Blue
dots arc positive signals; red arrows refer to the specific expression sites and the scale shown in the picture 1s 1000um. The above
pictures are all vertical slices of the brain of female cuttleflsh Wlthout needles Abl, Anterlor basal 10 HES ; Eso Esophagus Iﬂ Inferlor
frontal lobe; Sfl, Superior frontal lobe; VI, Vert 3B
lobe; P L alleemﬁeeral lobes.

indicated SYNPF was highly conserved across various species, and the four residues at the C-terminus was particularly conserved. According to the subcellular localization results, SYNPF was
located 1n the cytoplasm, while $NPFR was located 1in the cell membrane. Based on the results of in sifu hybridization and qPCR, S)NPF was significantly expressed in the digestive organs
during the carly developmental stages. In later stages, SJNPF had high expression levels 1n the brain and gonadal tissucs, suggesting a potential role 1n reproductive processes. Notably, S NPFR
was significantly expressed in the brains of females except stage VI. Starvation stress experiments demonstrated that SYNPF and §NPFR can regulate feeding behavior 1n cuttlefish. The NPF

and NPFR genes may exert 1ts effects on the regulation of encrgy metabolism, growth, development, and reproductive performance directly or indirectly. Nevertheless, the precise molecular

regulation mechanisms of these genes require further exploration.
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