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Recent advances in chemosensory proteins of insects
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Abstract Chemosensory proteins CSPs are small soluble acidic proteins formed during long evolution and abundantly
distributed in antennae tarsi and other sensory appendages. Chemosensory proteins among insects are well conserved and
the identity is generally 30% — 90% . They are believed to be involved in chemical communication including
perception identification transport and transduction of semiochemicals from environment including olfaction taste and
others and may be associated with regulation of circadian rhythms and maturation of tissue or appendage. Recent
advances in chemosensory proteins of insects are reviewed in this paper including evolution significance localization of
distribution and expression biochemical characteristics molecular structure  physiological function and research
methods. Clearly further researches on chemosensory proteins are required which are significant to elucidate the
essence of insect behavior and semiochemicals explore the new approach for pest management and utilization of beneficial
insects and develop new insect behavior regulators .
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Jovelin et al. 2003
odorant-binding proteins  OBPs Vogt
Riddiford 1981
Antheraea polyphemus Heliothis virescens Periplaneta americana
Schistocerca gregaria Locusta migratoria
pheromone binding proteins PBPs Eurycantha calcarata
1 general odorant-binding protein 1 GOBP1 30% ~ 76% Mameli et al. 1996 Marchese et al.
2 GOBP2 2000 Picimbon et al. 2000a 2001  Wanner
Krieger 2004 6 14 20
and Breer 1999 2002 70
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Picimbon et al. 2000b 2001
p-10
Kitabayashi et al. 1998
Nagnan-Le et al. 2000

Jacquin-Joly et al. 2001
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Table 1 Some chemosensory proteins of Lepidoptera
GenBank
Species of insects Name of proteins GenBank accession number Localization References
Bombyx mori BmorCSP1 AAM34276 A Ab HL Th Picimbon et al.  2000a
BmorCSP2 AAM34275 A Ab HL Th Picimbon et al. 2000a
BmorA V406169 AV406169 - -
Bmorce2366 ce2366 - Wanner et al. 2004
BmorceN1900 " ceN1900 - Wanner et al. 2004
BmorAU004850 AU004850 - -
BmorA V406021 AV406021 - -
BmorAU000875 AU000875 - -
Manduca sexta MsexSAP] AF117574 A Robertson et al. 1999
MsexSAP2 AF117592 A Robertson et al. 1999
MsexSAP3 AF117585 A Robertson et al. 1999
MsexSAP4 AF117599 A Robertson et al. 1999
MsexSAPS AF117594 A Robertson et al. 1999
MsexSAP6 BE015509 - -
MsexSAP7 CA798851 - -
MsexSAP8 CA798912 - -
Heliothis virescens HvirCSP1 AAM77040 A L Th Picimbon et al. 2001
HvirCSP2 AAM77041 A H LTh Picimbon et al. 2001
HvirCSP3 AAM77042 AL Picimbon et al. 2001
Mamestra brassicae MbraCSPA1 AAF19647 Pr Nagnan-Le et al. 2000
MbraCSPA2 AAF19648 Pr Nagnan-Le et al. 2000
MbraCSPA3 AAF19649 Pr Nagnan-Le et al. 2000
MbraCSPA4 AAF19650 Pr Nagnan-Le et al. 2000
MbraCSPAS AAF19651 Pr Nagnan-Le et al. 2000
MbraCSPA6 AAF71289 A Pr Pg Jacquin-Joly et al. 2001
MbraCSPB1 AAF19652 Pr Pg Nagnan-Le et al. 2000
MbraCSPB2 AAF19653 Pr Nagnan-Le et al. 2000
MbraCSPB3 AAF71290 A Jacquin-Joly et al. 2001
MbraCSPB4 AAF71291 A Jacquin-Joly et al. 2001
Choristoneura fumiferana CfumAY426538 AY426538 A PrlaTf Wanner et al. 2004
CfumAY426539 AY426539 A Pr La Tf Wanner et al. 2004
CfumAY426540 AY426540 A Pr La Tf Wanner et al . 2004
Trichoplusia ni TniAY456191 AY456191 A PrLaTf Wanner et al. 2004
Agrotis ipsilon AipsCSP AAP57460 - -
Helicoverpa zea HzeaCSP AAN63675 - -
Helicoverpa armigera HarmCSP AAKS3762 - -
Cactoblastis cactorum CcacCLP1-cc AAC4T827 La Maleszka and Stange 1997
A Antennae Ab Abdomen B Body C Cuticle E Embryo H Head L Legs La Labrum or labial
palp P Pupae Pg Pheromone gland Pr Proboscis T Tarsi T Front tarsi Th Thorax W Wings. * Wanner

2004 Identified by Wanner et al. 2004 from sequence databases. 2 The same for Table 2.
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2

Table 2 Some chemosensory proteins of non-Lepidoptera

GenBank
Species of insects Name of proteins GenBank accession number Localization References
Drosophila melanogaster DmelPEB [l AAF47140 L La P W Sabatier et al. 2003
DmelOS-D AAA21358 A McKenna et al. 1994
Dmel AAM68292 AAM68292 A McKenna et al. 1994
DmelPHK3 AAF47307 ELP Sabatier et al. 2003
DmelPEBmelll/Ejb-dm AAA87058 Ej Dyanov et al. 1995
DmelA-10 Q27377 A Pikielny et al. 1994
Drosophila pseudoobscura DpseCG1 -4~ - - Wanner et al. 2004
Anopheles gambiae AgamEAA12601 EAA12601 - -
AgamEAA12322 EAA12322 - -
AgamSAP1 EAA12353 AB Biessmann et al. 2002
AgmalR7 EAA12338 B Oduol et al. 2000
AgamEAA12591 EAA12591 - -
AgamEAA12703 EAA12703 - -
AgamEAA12702 EAA12702 - -
Apis mellifera AmelCGl -2 4-6" - - Wanner et al. 2004
Amel ASP3C AAN59784 A Briand et al. 2002
Linepithema humile LhumCSP AANO1363 A Ishida et al. 2002
Polistes dominulus PdomCSP1 AAP55719 A Calvello et al. 2003
Leucophaea maderae LmadCSP AAM77025 - -
Periplaneta americana PameP10 AAB84283 A H Kitabayashi et al. 1998
Locusta migratoria LmigOS-D1 CAB65177 AL Picimbon et al.  2000a
LmigOS-D2 CAB65178 AL Picimbon et al. 2000a
LmigOS-D3 CAB65179 AL Picimbon et al.  2000a
Lmig0OS-D5 CAB65181 AL Picimbon et al. 2000a
LmigCSP | -1 AA016783 AW Ban et al. 2003
LmigCSP [ -5 AA016787 AW Ban et al. 2003
LmigCSP I -10 AAO16793 AW Ban et al. 2003
Schistocerca gregaria SgreCSP1 AAC25399 ATIlLa Angeli et al. 1999
SgreCSP2 AAC25400 AT La Angeli et al. 1999
SgreCSP3 AAC25401 ATlLa Angeli et al. 1999
SgreCSP4 AAC25402 AT La Angeli et al. 1999
SgreCSP5 AAC25403 AT La Angeli et al. 1999
SegreAAP57461 AAP57461 - Picone et al. 2001
Gryllotalpa orientalis GoriCSP AAQ85057 - Kim et al. 2003
Eurycantha calcarata EcalCSP1 AAD30550 ACT Marchese et al. 2000
EcalCSP2 AAD30551 AT Marchese et al. 2000
EcalCSP3 AAD30552 AT Marchese et al. 2000
Ej Ejaculation tube.
2
3 MbraA6 13072 D
112 pl 5.5 Campanacci
et al. 2001a
109
15~17 kD
144 6 Angeli et al. 1999
3 Krieger and Breer 1999 Marchese et al. 2000 Campanacci et al. 200la

2001b Picone et al. 2001
13 kD 100 ~ 115 4 Paolini et al. 1998
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Apis mellifera a-
ASP3¢ pH Briand et a-
al. 2002 pH Wanner 2004
SgreCSP4  pH BmorCSPs HvirCSP2 ~ HvirCSP3  «- N-
3.8~8.1 20°C ~ 80°C P_EIL-N-RLL- -Y- -C- - - -*
Picone et al. 2001 HvirCSP1 EcalCSP1  EcalCSP3 C- 95~
107 HvirCSP1 ~ EcalCSP2  N-
a B- HvirCSPs
20 ~ 30 DmelOS-D
Picimbon 2001 Northern BmorCSP1
LmigOS-Ds 2 Picimbon et al.
HvirCSP1 2000a BmorCSP2
5 RNA Picimbon et al. 2000b
HvirCSP1 4
3 Picimbon et al. 2001
3
Manduca sexta Lymaniria
dispar
mRNA 4 X- MbraCSPA6
2 324 x 284 x 24A
a-a 6 a-
Gyorgyi et al. 1988 Vogt et a- MbraCSPA6
al. 1989 2
C- -106 -107
4 -108 -109 4
C-
channel -11
-13 -16 -22 -24
a- Picimbon et al. 2000a -26 a-
2000b Lartigue et al. 2002 Briand et al. 2002
3Ax9A x 214
Sandler et al. 2000 -26 -
a- 6 a 94
cavity Lartigue et al. 2002 Campanacci et
Sandler et al. 2000  Picone 2001 al. 2003 Mosbah et al. 2003
SgreCSP4 N- -1- Ban et al.
4 2 Cys29- 2002 AmelCSP3C
Cys38  Cys57-Cys60 a- -81 Briand et al. 2002
HvirCSP ASP3c
Picimbon et al. 2001 Briand et ol .
2002 a-
Wanner et al. 2004
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5
5.1
Briand
2002 ASA  +/- -12- 9-anthroyloxy stearic
acid
ASP3c
Ban
2002 2003 SereCSP4
LmigCSP [ -10
SgreCSP4 N- -1-
100°C 20 min
MbraCSPA6
C14 ~ Clx
MbraCSPA6
MbraCSPA6-
Lartigue et al .
2002 Campanacci et al. 2003
5.2
11- Z11-16 Ac 11-
Z11-18 Ac
Jacquin-Joly et al. 2001
MbraCSPA6 SgreCSP1
-5

Angeli et al. 1999 Nagnan-Le et al. 2000

Monteforti et al. 2002

5.3 CO,
Maleszka ~ Stange 1997 CLP-1

CO,

Angel 1999

3H 14C

CO,
5.4
DmelPEBIl  DmelPHK3
“ " clock transcription factor
McDonald and Rosbash 2001  DmelPEBII[
Anholt and
Mackay 2001
5.5
DmelPEBIl  DmelPHK3
Sabatier et al .
2003
lipopolysaccharide 6 h Anopheles
gambiae AgamIR7
DmelPEB[[[  AgamIR7 Anholt
and Mackay 2001
5.6
Vogt et al. 2002
Danty et al. 1999  Shyamala
Chopra 1999
DmelPHK3
¢ dorsal

transcription factor Stathopoulos et al .

2002

PameP10 PameP10 30
Kitabayashi et al. 1998

6

PCR
cDNA
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PCR
CDN A 13 ”
rapid amplification of ¢cDNA end RACE 5' “ ”
3 “ Foster and
Harris 1997
Loon 1996 2000
Berman et al. 2000  Wanner 2004
GenBank “ "
D . pseudoobscura  DpseCG 1 - 4 /
AmelCGl1 -2 4 -6 Bmorce2366  BmorceN1900
11
Campanacci ~ 2001a
hanging-drop vapour-diffusion
method MbraCSP2
MS
Picone 2001  Campanacci 2001a
Lartigue 2002 '"HNMR " CNMR " NNMR
X-
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