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Abstract [Objectives] Recently, researchers have paid more attention to the insect temperature sensing mechanism of
which the transient receptor potential (TRP) is one of key components. Studying the temperature sensing mechanism will
provide a theoretical basis for understanding the regulatory mechanism involved in temperature adaptation. TRP plays
important roles in perceiving temperature, such as avoiding extreme temperatures and choosing the optimum temperature.
[Methods] In the present study, we used 3 “ RACE and 5 “ RACE to isolate the TRP gene cDNA sequence from the Bemisia
tabaci (Gennadius) Mediterranean (MED) cryptic species, and bioinformatics to characterize the TRP genes molecular
structure and analyze its phylogenetic relationships. [Results] The TRP gene of B. tabaci MED, named BtTRP, had an open
reading frame of 3 501 bp, encoding 1 166 amino acids. The encoded products included 6 transmembrane structures, which are
one of the features of transient receptor ion channels. Bemisia tabaci MED BtTRP displayed 75% and 71% similarity with that
of Acyrthosiphon pisum (Harris) and Bombus terrestris (Linnaeus), respectively. [Conclusion] These results provide basic
information for further study of the BtTRP gene function underlying B. tabaci MED temperature perception, and provide a
theoretical basis for understanding the temperature perception of insects and their adaptability.
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Table 1 Primer sequences for amplifying the TRP ¢cDNA sequence using PCR

bp
Primer name Primer sequence Product (bp)
BtTRP-F CGCACCATCCCTCATAGCC 583
BtTRP-R GTCGGGTCCAAACCATTCG
5 “RACE outer primer AATACACGGTTGCATAGACAGGA 1125
5 “ RACE inner primer GGGGAGACCATCATACCAAATAGC
3 “RACE outer primer TGGAGAGTCGTGGGAACCAGGAGA 5 805

3 “ RACE inner primer

GCTATTTGGTATGATGGTCTCCCCG
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Nucleotide and deduced amino acid sequence of the trp cDNA of Bemisia tabaci MED

The transmembrane structure is underlined.
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Fig. 2 Transmembrane structure prediction of the TRP protein in Bemisia tabaci MED
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Fig.3  Comparison of the deduced amino acid sequence of TRP genes from Bemisia tabaci MED and other insects

A. pisum: Acyrthosiphon pisum TRP ~ XP_003240303.1 ; A. mellifera: Apis mellifera TRP
XP_001120503.2 ; B. terrestris: Bombus terrestris TRP ~ XP_003402180.1 ; P. Americana:
Periplaneta Americana TRP  AGG86916.1 ; D. melanogaster: Drosophila melanogaster TRP  AAA28976.1 ;

B. tabaci: MED Bemisia tabaci MED TRP. TRP The TRP domain is in the box.
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Fig. 4 Neighbor-joining phylogenetic tree of BtTRP and trp from related species
GenBank The origin of TRPs and their GenBank accession numbers:
(XP_003402180.1); Bombus impatiens (XP_003489572.1); Megachile rotundata (XP_003705368.1);
Apis mellifera (XP_003489572.1); Apis florea (XP_003696373.1);
(EFN73452.1); Harpegnathos saltator (EFN82264.1);
Nasonia vitripennis (XP_001605329.1);

Bombus terrestris

Camponotus floridanus
Acromyrmex echinatior (EG164238.1);

Periplaneta americana (AGG86916.1); Acyrthosiphon
pisum (XP_003240303.1); Ceratitis capitata (XP_004536899.1);
Drosophila willistoni (XP_002073367.1);
(XP_001981285.1);

Calliphora vicina (CAB02410.1);

Drosophila melanogaster (NP_476768.1); Drosophila erecta

Pediculus humanus corporis (XP_002423380.1); Tribolium castaneum

(XP_968670.2); Danaus plexippus (EHIJ65374.1); Bombyx mori (XP_004922653.1);
(EFX85740.1).
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