;bT (= 4 -;f 4 4  The first non-chordates QRFP-like peptide receptor gene in the

aenane oceavovversiy——— cephalopod Sepiella japonica: 1dentification, characterization and
possible role in orexigenic activity

IC i

Z X r A== = i" EHHE SRR
Tel: 15168070911 P, IS, HiE, BB, B

E-mail: lishuang@zjou.edu.cn i%ﬁ?::?’i?%éjt%m%%ﬂ%%%’zji‘%%IK%\, ﬁf:%ﬁjﬁ'ﬁﬁ:/)?%fﬂ S E S5
A TR H Oy, VT RFIL, 316022

/b |

“‘IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII...
\ g L 4

Abstract: The novel identified receptor, GPR103, now renamed QRFPR (also referred to as SP9155 or AQ27), 1s the"‘
endogenous receptor for the neuropeptide QRFP (also referred to as 26RFa). The distribution pattern, structure, and biological
actions of QRFPR have been largely described in chordate species, while no knowledge of QRFPR has been reported in non-
chordates. Here, the first non-chordates QRFP-like peptide receptor gene 1n the cephalopod Sepiella japonica (Sj ORFPLR)
was 1dentified and characterized. Evidence from multiple alignments, phylogenetic analysis, and in vifro subcellular
localization analysis indicated that S§j QRFPLR 1s a class A GPCR and it belongs to the QRFPR family. Meanwhile, QRFPR 1s
likely to be structurally conserved in cephalopod species. In situ hybridization and RT-PCR data revealed a widespread
distribution pattern of S§j QRFPLR 1n multiple function lobes of the female brain and numerous peripheral tissues in both male
and female cuttlefish. Subsequently, a food deprivation and refeeding experiment showed that Sj QRFPLR 1s likely to exhibat
orexigenic properties. Additionally, a possible link between §j QRFPLR and immune response was briefly detected 1n
cuttlefish. Findings made in this study will contribute to our understanding of QRFPR 1n the cephalopod, and further
'.,.understanding the peptidergic regulation of the QRFP/QRFPR system 1n invertebrates.
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@ 87 QRFPLR displays typical characteristic features of class A GPCRs @ Widespread distribution of Sj QRFPLR in cuttlefish implies its functional diversity
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(®) A possible link between Sj QRFPLR
and immune response in cuttlefish

_
(4) sj QRFPLR is likely to exhibit orexigenic
properties in cuttlefish

Table 1. Amino acids identities of QRFPR among different species.
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Figure 5. Time-course mRNA expression of Sj QRFPLR in of 5§ QRFPLR mRNA was normalized by f-actin and
different tissues after food deprivation and refeeding. (A) GAPDH. Data shown are from three independent
Schematic of the experimental design for food deprivation and experiments. Values are shown as means = SEM. **, p <

refeeding. (B-E) The expression level of S§ QRFPLR mRNA in 0.01, unpaired two-tailed t test.

cuttlefish Brain (B), Liver (C), Intestine (D), and Gill (E) after

£ e, food deprivation and feeding resumed. The expression level of

v 7 b Sj QRFPLR mRNA was normalized by B-actin and GAPDH. Conclusions
\ » Values are shown as means = SD. * p < 0.05, ** p < 0.01,

i unpaired two-tailed t-test.
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n summary, the first non-chordates QRFP-like peptide receptor gene was identified and characterized in the cephalopod’,
S. japonica. Evidence from multiple alignments, phylogenetic analysis, and in vitro subcellular localization analysis
indicated that §§ QRFPLR 1s a class A GPCR and 1t belongs to the QRFPR family. Meanwhile, QRFPR 1s likely to be
structurally conserved in cephalopod species. In situ hybridization and RT-PCR data revealed a widespread distribution
pattern of §j QRFPLR in multiple function lobes of female brain and numerous peripheral tissues in both male and
female cuttlefish, suggesting a functional diversity of Sj QRFPLR. Subsequently, functional analysis reveals that
Sj QRFPLR 1s likely to exhibit orexigenic properties that 1s to stimulate food intake. Additionally, a possible link
between §j QRFPLR and immune response 1s suggested in cuttlefish. Findings made 1n this study will contribute to our
understanding of QRFPR 1n the cephalopod, and further understanding the peptidergic regulation of the QRFP/QRFPR
» System in invertebrates.
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Membrane

Figure 2. Bayesian phylogenetic tree of the class A Figure 3. In vitro subcellular localization of
GPCR superfamily. Amphioxus KISSR1 was used §j QRFPLR in HEK293 cells. Arrowheads in
to root the tree. Representative sequences of various different panels mark the nucleus (visualized by
class A GPCR members from different species are =~ DAPI staining, blue in A) and cytomembrane
downloaded from Uniprot and NCBI. (visualized by Dil staining, green in B), respectively.
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