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Chordotonal organ and its audio reception molecular mechanism in insects™
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ABSTRACT: Chordotonal organ (chordotonal sensilla, scolopoid sensilla) is a particular mechanoreceptor in insects. It mainly has
the hearing function by apperceiving external sound pressure and muscular movement in the body. The research of the chordotonal
organ's functional structure has significant scientific meaning for exposing auditory neuromechanism in insects. This paper to review the
chordotonal organ's diversity and evolution focusing on the fine structure, genic functional localization, molecular mechanism of sound
reception and the molecular biophysical theory of its acoustic pressure amplification to provide a theory basis for the study of bionics in
insects.
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Fig.l Schematic illustrations of the four main types of chordotonal organ
in insect.
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A:The thoracic trichoid sensilla(ST) of caterpillars.B:The Johnston's organ
of mosquito in the pedicel.C :The foreleg subgenual organ (SO) in a
female ant Formica sanguinea.D:Tympanal membrane (TM) in the
butterfly Hamadryas feronia.E:Tympanal hearing organ of Gryllus
bimaculatus,including the tympanal organ (TO) and the subgenual organ
(SO) in the prothoracic leg!".
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Fig.2 A:The formation of chordotonal organ's basic structure and the

genes responsible for signal transduction. B:The giepian of attachment cell.

C:the giepian of cilium!".
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Fig.3 A :Human auditoy organ. B:The schematic diagram of
voltage-dependence comformational change of prestin. When anion(Cl-)
has been captured by the cytoplasmic receptors inside, the prestin becomes
short state. When anion CI- has been captured by the cell membrane

receptors outside, the prestin becomes long state!".
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Fig.4 The mechanism of acoustic pressure amplification in chordotonal
organ.
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A:The electrogram of male mosquito under stimulating. B: This similar
phenomenon of spontaneous emission have been measured under the

conditions of no stimulation in various animals ¥,
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