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Advances in research on the insect neuropeptide F
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Abstract The neuropeptide Y (NPY) family acts as neurotransmitters and contributes to a diversity of physiological
functions in vertebrates. Neuropeptide F (NPF), the NPY-like ortholog in invertebrates, has been identified in numerous
insects and shares some similar functions with NPY. Commonly, NPFs consist of 28-45 residues and have a conserved
C-terminal RPRFamide. They play a very important role in feeding, ethanol sensitivity and stress responses, including
aggression, reproduction, circadian rhythm, and learning, by interaction with NPFRs, which are a kind of G protein-coupled
receptor (GPCR). However, the NFP/NPFR signaling pathway is not well understood. This paper provides an overview of the
distribution and functions of NPFs and their receptors in several model insects.
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Table 1 Alignment of common insects’ NPF sequences
Order Species Sequence Accngﬁfle:llfl‘:lber
Aphis gossypii NPF NPVTSSEVESIARPTRPKTFGSPDELRSYLDQLGQYLAV AEE01348
Hemiptera VSRPRFG
Acyrthosiphon pisum NPF HPVTSTEVESIARPTRPKTFGSPDELRSYLDQLGQYLAV XP_001944865
VARPRG
Dendroctonus ponderosae NPF  EPIPRSDDMFRELIKLDQLYSSIARPRFG G0486382
Coleoptera Tribolium castanneum NPF ARTSRSNDMLERLIKLDEMYSAVARPRFG AAJJO1002624
Antheraea assama NPF1 REEGPHDMADALRMLQELDRYYTQAARPRFG (Nuss et al., 2010)
Bombyx mori NPF1 REEGPNNVAEALRILQLLDNYYTQAARPRFG NP 001166SS3
Danaus plexippus NPF1 REEGPHDMADALRMLQELDRLYTQASRPRFG AGH20045
Helicoverpa zea NPF1 REEGPHDMADALRMLQELDRYYTQAARPRFG ADK66276
Heliothis virescens NPF1 REEGPHDMADALRMLQELDRYYTQAARPRFG GT212569
Manduca sexta NPF1 REEGPHDMADALRMLQELDRYYTQAARPRFG AGH20046
Melitaea cinxia NPF1 REEGPHEMADALRMLQELDRLYTQAARPRFG Contig_13337
Ostrinia nubilalis NPF1 REEGPHDMADALRMLQELDRYYTQAARPRFG (Nuss et al., 2010)
Plodia interpunctella NPF1 REEGPHDMADAIRMLQELDRLYTQAARPRFG (Nuss et al., 2010)
Lepidoptera Spodoptera frugiperda NPF1 ~ REEGPHDMADALRMLQELDRYYTQAARPRFG Sf2M08859-3-1
Helicoverpa assulta NFP1 REEGPHDMADALRMLQELDRYYTQAARPRFG (Liu et al., 2013)
Plutella xylostella NPF2 QALGPRLRRPERLHNAEQLSNYLKELQEYYSVHGRGRYG (Shi et al., 2015)
Bombyx mori NPF2 QYPRPRRPERFDTAEQISNYLKELQEYYSVHGRGRYG NP_001124361
Danaus plexippus NPF2 QYPRPRRPERFDTAEQISNYLKELQEYYSVHGRGRYG EHJ7240S
Heliothis virescens NPF2 QYPRPRRPERFDTAEQISNYLKELQEYYSVHGRGRYG HOO052951
Manduca sexta NPF2 RPERFDTAEQISNYLKELQEYYSVHGRGRYG IC7130AfEcon27560
Melitaea cinxia NPF2 QYPRPRRPERFDTAEQISNYLKELQEYYSVHGRGRYG Contig 15738
Ostrinia nubilalis NPF2 QYPRPRRPERLDTAEQISNYLRELQEYYSVHGRGRYG  (Nuss et al., 2010)
Helicoverpa assulta NPF2 QYPRPRRPERFDTAEQISNYLKELQEYYSVHGRGRYG (Liu et al., 2013)
Aedes aegypti NPF SFTDARPQDDPTSVAEAIRLLQELETKHAQHARPRFG  AAM74026
Diptera Anopheles gambiae NPF LVAARQDSDAASVAAAIRYLQELETKHAQHARPRFG AATS81601
Drosophila melanogaster NPF SNSRPPRKNDVNTMADAYKFLQDLDTYYGDRARVRFG AADA42053
Orthoptera  Locusta migratoria NPF AEAQQADGNKLEGLADALKYLQELDRFYSQVARPRFG CO854418
Isoptera Reticulitermes flavipe NPF VPSVWAKPSDPEQLADTLKYLEELDRFYSQVARPRFG (Nuss et al., 2010)
Phthiraptera Pediculus humanus NPF NMLRPTRPKIFSSPNDFKSYLEDLGNFYAIAGRPRFG XP_0024282S5
Nasonia vitripennis NFP EPEPMARPTRPKVFESPEELRQYLDLVKEYYSLSGKARYG XP 008206769
flymenopiera Apis mellifera NPF EPEPMARPTRPEIFTSPEELRRYIDHVSDYYLLSGKARYG XP_006559366
) Varroa destructor NPF QEAPNNLNAALEYLEGLDRYYSAKARPRYG ADDGO0102S646
Acarina Tetranychus urticae NPF RPNIDEMANMAEALRYLEKLDKYYSQIARPRFG GW042697
Araneida  Latrodectus hesperus NPF HPHGEDDMEMAEALHFLEKLDKYYSQIARPRYG (Christie, 2015)
Primates ~ Homo sapiens NPY YPSKPDNPGEDAPAEDMARYYSALRHYINLITRQRYG AAA59946
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