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Advances in mechanisms of taste perception in insects
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Abstract: Many insects possess sensitive taste perception systems which play crucial roles in the
processes of food selection mating and oviposition. The mechanism of taste perception is less studied
compared to that of olfaction perception in insects. Most of the traditional taste studies are about the
morphology and electrophysiology of gustatory sensilla and behaviour. With the development of
techniques on insect molecular genetics bioinformatics and neurobiology in current years taste
perception mechanisms in insects have been better understood mainly in the following two aspects: (1)

Insect gustatory receptor proteins ( Grs) : putative Grs of many insect species have been identified by
bioinformatics and the number and the protein sequences of Grs are extraordinarily divergent among
different species of insects. In general the Grs can be classified into phagostimulatory receptors and
deterrent receptors based on the corresponding ligands. (2) Projections of gustatory sensory neurons on
the central nervous system and neural coding mechanisms: projection of gustatory sensory neurons to
different regions of the suboesophageal ganglion and the tritocerebrum of brain in insects has been
investigated. This article reviews the research advances concerning basic characteristics of gustatory
sensilla and gustatory sensory neurons evolution expression and function of Grs projections of gustatory
sensory neurons and plasticity of taste in insects.
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2.1
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5 o
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9 8
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Table 1 Taste receptor families in different insect species
Insect species Number of gustatory receptors Expression organs Putative ligands References
NN ’ ’ Clyne et al. 2000; Robertson
CO,
68 Labellum  pharynx et al. 2003; Amrein
Drosophila melanogaster Sugars bitters  hormone
legs wings and Thorne 2005
CO,
C ’ + €O, Melo et al. 2004; Pitts et al.
91 Proboscises antennae
Aedes aegypti Sugars  CO, 2004; Kent et al. 2008
maxillary palps legs
) 10 Head labial palps Robertson and Wanner 2006
Apis mellifera Sugars
glossa antennae
. . . €O,
76 Hill et al. 2002; Pitts et al. 2004
Anopheles gambiae Proboscises labellar lobe legs Sugars CO,
53 N ~ €O, Wanner and Robertson 2008;
Bombyx mori Sugars bitters  CO, Kent and Robertson 2009

- Not clear.
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2
Table 2 Taste receptors and the corresponding ligands in different insect species
Insect species Receptors Expression organs Co-expression in the same neuron Ligands References
Gi5a 0 Gi28a Gi28bC Grb6la Gro4a+ Maltose
Labellum legs pharynx
Gi22b s Gi66a Gr22e Bitters*
Labellum legs pharynx Dunipace et al.
2001
Thorne et al.
Gi22e Labellum legs labial palp pharynx Gro6a Bitters* orme et a
2004
wing antenna maxillary palps
Moon et al.
Drosophila Gi22f Labellum Groba Gi22e Bitter” 2006
melanogaster NN Dahanukar et al.
Gi28be G132a Grob6a Gi22e Bitter”
Labellum legs pharynx 2007
/ Jiao et al.
G159b Labellum Gio6a Gi22e
Pheromone /bitter® 2007
NN N Ebbs and Amrein
Gr66a Gi22e Caffieine 2007
Labellum legs labial palp pharynx
G168a Leg - Pheromone Wang et al.
2004
Gr3%a.a-a.d Labellum - Pheromone™
G161l Groda - f Sugars”
G2l Gi63a ) Gi63a Gi2la Co, Kwon et al. 2007
Antennal lobe head
Gi8 G19 G5 Wanner and
Grd7  Gr60 Robertson 2008
GrN 2N Gr3 o Robertson and
; rIN - 13 - -
Bombyx mori : Kent 2009
Grs4 -8 - - Sugars”
Krieger et al.
HRS Antenna - -
2002
Heliothis virescens Robertson and
Crl Ci5 - - Sugars”
Wanner 2006
N N N Robertson and
Grl G2 - Sugars”
Apis mellifera Head labial palp antenna glossa ’ Wanner 2006
AaOr7 N - - Melo et al. 2004
Proboscises labellar lobe legs
Crl4 Bi Wanner and
3 L 5T - - itters
Aedes acgypti Robertson 2008
Grl -3 - - -
Agor7 ) ’ - - Pitts et al. 2004
Proboscises labellar lobe legs
o Bi Wanner and
; T - - itters
Anopheles gambiae Robertson 2008
) Robertson and
G122 -24 - - Co,

Kent 2009

Putative ligands; —: Not clear.
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K o

( Zhou et al. 2010) .
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( Glendinning
et al. 2000)
( Messchendorp et al. 1996) ;

( epipharyngeal sensilla) (2)
( Schoonhoven and Yan 1989) . o
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2002) ; Grammia geneura CNS
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Chapman 2001b) .
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