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An analysis of neuronal circuitry mechanism that release courtship following in
Drosophila
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In Drosophila, a male primarily relies on vision to chase and follow his
potential mate. The role of vision in courtship following is well studied at the behavior level, yet
its underlying neural circuit mechanism is unclear. In this study, by means of behavior screening
that takes advantage of optogenetics, treadmill-based quantitative locomotion recording and in vivo

calcium imaging, we identified a novel visual interneuron subset that mediates vision-dependent
locomotion turn during courtship following. Our result contributes to understanding of the releasing
mechanism of courtship behavior and visual target following in the fly brain.

Neuroethology

Drosophila courtship vision calcium imaging visual behavior



P1
P1
Caz2+
p
PC
P1

LC10

P1

fru
20

P1

fru

P1

in vivo

fruitless fru

LC10

trp

LC10

P1

(dTrpAl)

P1

P1

P1



in vivo Ca2+

s s # HEERT—S
CsChrimson
HETIAR
/@ Try—
#OWE BEF—
GAL4/UAS 4=
CsChrimson
3
ERA
in vivo Ca®
Ca? GCaMP7b Gal4/UAS
sCMOS 10 fps
25° x
25°

CsChrimson  dTrpAl



flippase UAS

CsChrimson
Gal4
fru
Gal4
split-Gal4
split-Gal4
GAL4  DNA (DBD) AD
GAL4
MIP mask search /
DBD/AD
4 split-Gal4
FRENRAEBAL HITRER
3 £S5
FRIEn &
i
\ j 20 mm
W PRE ON POST LC10
splitGal4-#3 > CsChrimson
LC10
split-Gal4
CsChrimson
LC10
LC10

in vivo Ca*
split-Gal4

C a2+

CsChrimson

split-Gal4

color depth

split-Gal4

optic tubercle

Ribeiro et al., 2018

GCaMP7h

C a.2+



LC10

C a2+

LC10
LC10

200

ETHFRAOAZE o
(au) ‘

-200-
2.0-
A ILIEE 18
(au)
1.6-
0 10 20 30 40 50 60

i (7)

Caz+




1 1 0 1

Kohatsu Soh Tanabe Noriko Yamamoto Daisuke Isono Kunio 15
Which Sugar to Take and How Much to Take? Two Distinct Decisions Mediated by Separate Sensory 2022
Channels

Frontiers in Molecular Neuroscience -

DOl
10.3389/fnmol .2022.895395

8 0 1

Kohatsu, S., Yamamoto, D.

A visual interneuron subclass that mediates vision-dependent courtship pursuit in male.

15th Japan Drosophila Research Conference

2022

Drosophila subobscura

45

2022

Soh Kohatsu and Daisuke Yamamoto

Behavioral analysis of vision dependent action choice in courting male Drosophila

The 42nd Annual Meeting of The Japansese Society for Comparative Physiology and BioChemistry

2020




Kohatsu S.and Yamamoto D.

Exploration of visual circuit that mediate male courtship in Drosophila

41

2019

Tanaka R., Higuchi T., Kohatsu S., Sato K., Awasaki T. and Yamamoto D.

The neural mechanism underlying species-specific courtship behavior in Drosophila subobscura

41

2019

Soh Kohatsu and Daisuke Yamamoto

Identification of visual interneurons that mediate courtship following in Drosophila

Cold Spring Harbor Asia Conferences: Latest Advances in Development & Function of Neuronal Circuits

2018

Soh Kohatsu and Daisuke Yamamoto

Identification of interneuron subsets that mediate vision-dependent courtship following in Drosophila

40

2018




2019

Kohatsu, S., Yamamoto, D.

2022

Springer Nature

14

Optical Recording of Brain Neuron Activities from a Male Drosophila Behaving on a Treadmill.
In: Yamamoto, D. (eds) Behavioral Neurogenetics. Neuromethods, vol 181. Humana, New York, NY.
https://doi.org/10.1007/978-1-0716-2321-3_11

ICT ICT
https://ww2.nict.go. jp/neuro/evoneuro/index.html
ICT
http://ww2.nict.go.jp/frontier/evoneuro/index.html




