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This research aimed to reveal the neural basis of color vision using the
Drosophila visual system, which has many functional and structural similarities with vertebrates. By
using electrophysiological approaches, we reported the first detailed wavelength response
properties of higher visual neurons in D. melanogaster. Many neurons showed excitatory responses to
broadband wavelengths while UV and middle wavelength ranges were separated by the population level
analysis. We established a visual learning behavioral experiment and examined how each photoreceptor
contributed to the wavelength and intensity discrimination.



(m

3-6

(lamina) (medulla)

R1-R6

4.(5)

(Din vivo
In vivo

15

15

(lobula)
5

(color opponent cell)

(Sanes, Zipursky Neuron 2010)
(trichromacy)

Vi V2 V4

(lobula plate)

R7,R8
(Tm )
Optic glomeruli

Schnaitmann

(Schneitmann et al. 2018 Cell)
R7,R8 HisCl1

(

300nm-650nm 25nm
300nm 650nm



@
GAL4-UAS GCamp6 7

®
50

LED 2
LED 1
Preference Index
2 Preference Index Learning Index Learning Index
“)
LED
@
in vivo
ON-OFF ON 3
1
(300-375nm)
(425-575nm)
(Yonekura et al. 2020 J Comp Physiol A)
;3:5 ONOFF_.I . ON-OFF_2 P OWF_.S . . ONOFF‘ - . ON-OFF_S
" s 0 s 2 l
Y O ™D [
Wavelength (nm)
T W
ON_6 i ON_7 o ON_8 mnn;y :;m s wnn:y_zssm
TR W e
’ o ’ "§wsessee

®
6 LED



(100% vs 10%)

)
R7,R8
®)
in vivo
300nm-650nm 25nm
(Hempel de Ibarra et al. 2014 J Comp Physiol A)
( )
R7,R8
(Schneitmann et al. 2018 Cell)
(Heath et al. 2020 Curr Biol) Dm8
(Pagni et al. 2021 Curr Biol)
R1-6 R7,R8

(Li et al. 2021 Curr Biol)

double opponent cell
(Li et al. 2021 Curr Biol)

Dm8

R1-6

Dm9



Yonekura T, Yamauchi J, Morimoto T, Seki Y 206

Spectral response properties of higher visual neurons in Drosophila melanogaster. 2020

Journal of Comparative Physiology A 217,232
DOI

10.1007/s00359-019-01391-9

NEUR02019 42 62

2019

Identification and functional analysis of higher order neurons underlying color vision in Drosophila melanogaster

41

2019

11

2018




Neural circuits underlying color vision examined by physiological and behavioral approaches in Drosophila melanogaster

40

2018

Spectral response properties of higher visual neurons and mechanisms of photoreceptor contributions to wavelength and
luminance discrimination in Drosophila melanogaster.

42

2020

43

2020







