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A review of insect vitellogenin receptors ( VgRs) and their fundamental

functions
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Abstract: Insect vitellogenin receptors ( VgRs) belong to the low-density lipoprotein receptor ( LDLR)
gene superfamily which share a group of five structural domains: ligand-binding domain ( LBD)
epidermal growth factor precursor homology domain ( EGFD) transmembrane domain ( TMD) O-inked
sugar domain ( OLSD)  and cytoplasmic domain ( CPD) . The expression studies demonstrate that insect
VgRs are usually ovary-bound receptors involved in mediating dynamic endocytosis of the major yolk protein
precursors Vg. VgR is the basic substance for vitellogenesis and dominates the oocyte development of
insects. In addition recent advances in this area have shown that insect VgRs are not only associated with
the ovary activation vitellogenesis and oogenesis but also play a critical role in information exchange
labor differentiation  behavior formation and immune regulation which has become a potential new target
for pest control. This article presents an overview of the research progress in insect VgRs including their
genomic information molecular structures phylogenetic relationships — expression profiles and regulating

functions. We believe that this review article addresses available literature and provides potential prospects

(31320103922 31230061 31401744)
E-mail: wangjiawei0908 @ sina. com;
E-mail: penglu819@ fafu. edu. cn

Author for correspondence E-mail: msyou@ iae. fjau. edu. cn

Received: 2016 -03 -31; Accepted: 2016 -05 - 18



832 Journal of Environmental Entomology 38

with the hope to improve the genetic strategies and tactics currently employed in ecologically-based pest

management.
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Table 1 Sequence information of vitellogenin receptors ( VgRs) in different insect taxa
Taxon Gene ID ( bp) ( kDa) Reference
Lepidoptera
Bombyx mori 302138008 5430 203 Lin et al. 2013
Actias selene 409212249 5439 203 Xu et al. 2012
Helicoverpa armigera 585866230 5454 203 Unpublished
Spodoptera litura 302135380 5370 202 Shu et al. 2011
Antheraea pernyi 339716242 5439 203 Liu et al. 2011
Bombyx mandarina 5861 1811 Qian et al. 2015
* Danaus plexippus DPOGS216174-TA 5232 195 Zhan et al. 2011
Blattaria
Blaitella germanica 82524129 5457 202 Ciudad et al. 2006
Rhyparobia maderae 91521929 5457 203 Tufail and Takeda 2007
Periplaneta americana 41016739 5430 201 Tufail and Takeda 2005
Diptera
Aedes aegypti 13273497 5544 205 Cho and Raikhel 2001
Drosophila melanogaster 535345 5955 219 Schonbaum et al. 1995
Bactrocera dorsalis 449075615 5775 215 Lin et al. 2015
" Ceratitis capitata 807033287 5793 216 Salvemini et al. 2009
" Anopheles gambiae AGAP000427 5274 200 Holt et al. 2002
Hymenoptera
Solenopsis invicta 752507695 5349 201 Chen et al. 2004
* Bombus impatiens 815911281 5280 198 Sadd et al. 2015
" Camponotus floridanus 752895505 5334 200 Bonasio et al. 2010
" Apis dorsata 572264830 5265 199 Lowe et al. 1997
X1° Nasonia vitripennis X1 645005029 5370 200 Sadd et al. 2015
X2" Nasonia vitripennis X2 645005031 5277 196 Sadd et al. 2015
" Megachile rotundata 805798115 5124 192 Woodard et al. 2011
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Taxon

Gene ID ( bp) ( kDa) Reference
" Bombus terrestris 808146572 5280 198 Woodard et al. 2011
" Apis mellifera GB40823 5124 193 Weinstock et al. 2006
* Harpegnathos saltator 749753368 5274 196 Bonasio et al. 2010
X1" Apis florea X1 820838290 5262 198 Wang et al. 2014
X2" Apis florea X2 820838292 5166 195 Wang et al. 2014
Hemiptera
Nilaparvata lugens 292606974 5796 219 Lu et al. 2015
Bemisia tabact 304442690 5430 201 2010
" Acyrthosiphon pisum 641657733 5472 206 Brisson & Richards 2010
Coleoptera
" Tribolium castaneum 642930607 3921 147 Richards et al. 2008
Anoplura
" Pediculus humanus corporis 242004499 5442 202 Kirkness et al. 2010

*

VgR ;

NCBI. Note: The asterisk ()

indicates the predicted VgR sequences collecting from the insect genomes; Gene IDs  containing prefix letters are from species genome

databases others from NCBI.
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1 VgR
Fig. 1 Schematic alignment and comparison of the VgR modular domains between different insect species
VgR S LBD A EGF B
0 O- T C o Note: S signal peptide; LBD ligand-binding domain; EG

epidermal growth factor precursor homology domain; O O-inked sugar domain; T transmembrane domain; C cytoplasmic domain.
Sequences were retrieved from GenBank protein database and genomic database. These include the VgR of Drosophila melanogaster
( DmVgR) Aedes aegypti ( AaVgR)  Solenopsis invicta ( SiVgR)  Periplaneta americana ( PaVgR)  Blaitella germanica ( BgVgR)
Rhyparobia maderae ( RmVgR)  Antheraea pernyi ( ApeVgR)  Spodoptera litura ( SIVgR)  Actias selene ( AsVgR)  Bemisia tabaci
( BtaVgR)  Bombyx mori ( BmVgR)  Nilaparvata lugens ( NIVgR)  Bactrocera dorsalis ( BAVgR) Helicoverpa armigera ( HaVgR)
Bombus impatiens ( BiVgR)  Camponotus floridanus ( CfVgR)  Apis dorsata ( AdVgR)  Nasonia vitripennis ( NvVgR) — Megachile
rotundata ( MrVgR) — Bombus terrestris ( BteVgR)  Apis mellifera (AmVgR)  Harpegnathos saltator ( HsVgR)  Apis florea ( AfVgR)
Ceratitis capitata ( CcVgR)  Anopheles gambiae ( AgVgR)  Acyrthosiphon pisum ( ApiVgRs)  Danaus plexippus ( DpVgR)  Tribolium
castaneum ( TcVgR)  Pediculus humanus corporis ( PhcVgR) .
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Fig. 2 Phylogenetic tree of vitellogenin receptors ( VgRs) in insects
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