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Bioinformatic analysis of insect serotonin receptor proteins

CHANG Ju-Hua'™ HE Yue-Ping”""

(1. College of Life Science, Yangtze University, Jingzhou 434025, China; 2. College of Plant Science and Technology, Huazhong
Agricultural University, Wuhan 430070, China)

Abstract [Objectives] There are five subtypes of serotonin receptor proteins of insects. The relationship between protein
structure and the evolution of serotonin receptors in insects was comprehensively studied. [Methods] First, the
bioinformatics of 23 protein sequences of serotonin receptors in seven insects reported in the literature were analyzed; Second,
the protein sequences of serotonin receptors in the NCBI database were verified by multiple sequence alignment and
constructing a phylogenetic tree. [Results] The results show that 40 of 47 putative protein sequences were those of insect
serotonin receptors, whereas the other 7 protein sequences, which had 7 transmembrane regions, belong to the G
protein-coupled receptor superfamily. It is uncertain if these 7 proteins are insect serotonin receptors. [Conclusion] This

study provides a basis for analyzing the function of insect serotonin receptors.
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Table 1 The protein sequence information of the known 5-HT receptor subtypes of insects

Receptor Accession number Species References
Dm5-HT1A NP _476802.1
Dm5-HT1B NP 523789
DmS-HT2A NP 730859 ‘ Saudou ef al., 1992 Blenau

- Drosophila melanogaster and Thamm, 2011

Dm5-HT2B NP_649806

Dm5-HT7 NP_524599

Aa5-HT7 AAG49292 Pietrantonio ef al., 2001

Aedes aegypti
Am5-HT1A NP_001164579
Am5-HT2A NP_001189389
. ) Blenau and Thamm, 2011

Am5-HT2B NP_001191178 Apis mellifera

Am5-HT7 NP _001071289
ApS-HT1A ABY85410

. Hiragaki, 2009

Ap5-HT1B ABYS85411 Antheraea pernyi
Gb5-HT1A BAJ83479

Gb5-HT1B BAJ83480
Gb5-HT2A BAJ83481 Watanabe et al., 2011

Gryllus bimaculatus

Gb5-HT2B BAK64413

Gb5-HT7 BAJ83482

Pa5-HT1A CAX65666 ) ) Troppmann et al., 2010

Periplaneta americana

Tc5-HT1A XP_967449

Tc5-HT1B XP_972856

Tc5-HT2A XP_972327 o Vleugels et al., 2013

- Tribolium castaneum
Tc5-HT2B EFA04642
Tc5-HT7 XP 966577
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Table 2 The protein sequence information of the insect S-HT receptors need be verified
GenBank Identified )
. . entified receptor
Species Accession number GenBank gene name subtype
XP_001949725 PREDICTED: 5-hydroxytryptamine receptor-like AcpS5-HT1A
XP 001947553 PREDICTED: 5-hydroxytryptamine receptor 2B-like Acp5-HT2A
Acyrthosiphon
pisum XP_003245686 PREDICTED: 5-hydroxytryptamine receptor 2C-like Acp5-HT2B
XP_ 003241835 PREDICTED: 5-hydroxytryptamine receptor 1-like Acp 5-HT7
XP_001653194 5-hydroxytryptamine receptor 2 Aa5-HT1A
Aedes aegypti XP_001662208 5-hydroxytryptamine 2 receptor Aa5-HT2B
XP_308623 AGAP007136-PA Ag5-HT1A
XP_317820 AGAP011481-PA Ag5-HTIB
Anopheles
gambiae XP_307953 AGAP002232-PA Ag5-HT2A
XP_313129 AGAP004223-PA Ag5-HT7
XP 001845511 5-hydroxytryptamine receptor 2 Cq5-HT1A
XP 001863271 5-hydroxytryptamine 2 receptor Cq5-HT2B
Culex XP_ 001845510 5-hydroxytryptamine receptor 2B N
quinquefasciatus .
XP_001866063 5-hydroxytryptamine receptor 1 Cq5-HT7
XP_001863625 Serotonin receptor N
) NP_001037502 5-hydroxytryptamine receptor Bm5-HT1B
Bombyx mori
Q25190 5-hydroxytryptamine receptor Hv5-HT1A
Heliothis virescens ABI33823 Serotonin receptor Hv5-HT1B
XP_003487639 PREDICTED: 5-hydroxytryptamine receptor 2B-like Bi5-HT1A
XP_003488809 5-hydroxytryptamine receptor 2B-like Bi5-HT2A

Bombus impatiens

Bombus terrestris

Nasonia
vitripennis

XP_003492437
XP_003494336
XP_003487423
XP_003400301
XP_003397808
XP_003398431
XP_003402761
XP_003425665
XP_001603891
XP_003426713
XP_ 001607771
XP_001606275

PREDICTED: 5-hydroxytryptamine receptor 1-like, partial

PREDICTED: 5-hydroxytryptamine receptor 1-like, partial

PREDICTED: 5-hydroxytryptamine receptor-like

PREDICTED: 5-hydroxytryptamine receptor 2B-like

PREDICTED: 5-hydroxytryptamine receptor 2B-like isoform 2

PREDICTED: 5-hydroxytryptamine receptor 1A-like
PREDICTED: 5-hydroxytryptamine receptor 1-like
PREDICTED: 5-hydroxytryptamine receptor 2A
PREDICTED: 5-hydroxytryptamine receptor-like
PREDICTED: 5-hydroxytryptamine receptor 7
PREDICTED: 5-hydroxytryptamine receptor 2C-like

PREDICTED: 5-hydroxytryptamine receptor 1-like

Bi5-HT7 Partl
Bi5-HT7 Part2
N

Bt5-HT1A
Bt5-HT2A
Bt5-HT2B
Bt5-HT7
Nv5-HT1A
Nv5-HT1B

N

Nv5-HT2B
Nv5-HT7
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453k 2 (Table 2 continued)
GenBank Identified )
. . entified receptor
Species Accession number GenBank gene name subtype
EGI65871 5-hydroxytryptamine receptor Ae5-HT1A
EGI66124 5-hydroxytryptamine receptor 2A Ae5-HT2B Partl
EGI66126 5-hydroxytryptamine receptor 2B Ae5-HT2B Part2
Acromyrmex EGI62773 5-hydroxytryptamine receptor 1D N
echinatior EGI63913 5-hydroxytryptamine receptor 1 Ae5-HT7
EGI62142 5-hydroxytryptamine receptor 2A N
EGI69067 5-hydroxytryptamine receptor 7 N
EFN60775 5-hydroxytryptamine receptor Cf5-HT1A
Camponotus EFN63485 5-hydroxytryptamine receptor 2B Cf5-HT2B
Jloridanus EFN63324 5-hydroxytryptamine receptor 1 Cf5-HT7
EFN89434 5-hydroxytryptamine receptor Hs5-HT1A
EFN88289 5-hydroxytryptamine receptor 1 Hs5-HT7
Harpegnathos .
saltator EFN80758 5-hydroxytryptamine receptor 2B HsS5-HT2B Partl
EFN80760 5-hydroxytryptamine receptor 2A Hs5-HT2B Part2
Pediculus XP 002431529 5-hydroxytryptamine 2 receptor, putative Ph5-HT2A
humanus corporis
N 5-HT
N shows that the sequence not belong to insect 5-HT receptors or is difficult to be confirmed the subtype just now after being
verified.
!
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Fig.1 The predicted transmember regions of the S-HT1A receptor proteins of six insect species
Dm Am Ap Gb Pa Tc

Dm: Drosophila melanogaster; Am: Apis mellifera; Ap: Antheraea pernyi; Gb: Gryllus bimaculatus; Pa: Periplaneta
Americana; Tc: Tribolium castaneum. The same below.
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Fig.2 The multiple sequence alignment and the conserved domains analysis of the amino acid
sequence of 5S-HT1A receptor of five insect species

The sequences in the red frame is the CaM-binding site, and the sequences under the green thick line
is the transmembrane domain.
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Fig.3 The phylogenetic tree of the insect 5-HT receptor proteins
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The scale bar allows conversion of branch lengths in the dendogram to genetic distances between clades (0.1=10% genetic
distance). The same with Fig.4.
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Table 3 The summary of the verified protein
sequences of insect S-HT receptors

Receptor subtype ~ Number of insect species verified

5-HT1A 17
5-HT1B 8
5-HT2A 9
5-HT2B 12

5-HT7 14
‘ A

3 itig
5-HT 7

G G

Meyer et al. 2012

5-HT
2010
2010 5-HT
5-HT1A 5-HTIB
cAMP 1P3
5-HT7 cAMP
5-HT2 C 1P3
Watanabe et al. 2011
5-HT
Cai 2009 5-HT
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