
P
os
te
d
on

A
u
th
or
ea

16
M
ay

20
22

—
T
h
e
co
p
y
ri
gh

t
h
ol
d
er

is
th
e
au

th
or
/f
u
n
d
er
.
A
ll
ri
gh

ts
re
se
rv
ed
.
N
o
re
u
se

w
it
h
ou

t
p
er
m
is
si
on

.
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
22
54
1/
au

.1
65
27
06
04
.4
31
44
93
3/
v
1
—

T
h
is

a
p
re
p
ri
n
t
an

d
h
a
s
n
o
t
b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
a
ta

m
ay

b
e
p
re
li
m
in
a
ry
.

Optical control of insect behavior via ionotropic GABA receptors

CHUN QING ZHAO1, Qiu Tang Huang1, Xu Sheng Shao2, Qing Qing Hou2, Qi Xu2, Cong
Zhou2, Yao Yao Du2, Yun Fan Ji2, Zhi Ping Xu2, Jia Gao Cheng2, and Zhong Li2

1Nanjing Agricultural University
2East China University of Science and Technology

May 16, 2022

Abstract

BACKGROUND AND PURPOSE Ionotropic GABA receptors (GABARs) in insects are the major inhibitory receptor and

common targets in insecticides for pest control. Due to their high spatiotemporal resolution, the photopharmacological ligands

have been developed in vertebrates, but only a few in insect yet. EXPERIMENTAL APPOACH In this study, two types of

photoswitchable ligands (PCLs) by incorporating photoswitch azobenzene or dithienylethene into the antagonist, fipronil (FIP)

generated the DTFIPs (DTFIP1 and DTFIP2) and ABFIPs (p-, m-, and o-ABFIP). Their photomodulation was measured by

mosquito larval behavior, and the potential action mechanism of them was explored by two-electrode voltage clamp (TEVC)

technique in vitro. KEY RESULTS DTFIP1 and m-ABFIP exhibited biggest difference of insecticidal activity between unirra-

diated and irradiated formation, and allowed for optical control of insect locomotors activity in swimming. The TEVC assay

results indicted m-ABFIP and DTFIP1 enable optical control over the homomeric RDL-type GABAR, which is achieved by

regulating the chloride channel of insect resistance to RDL-type GABAR by photoisomerization. CONSLUSION AND IMPLI-

CATIONS Our results suggested that PCLs provide an alternative and precise tool for studying insect ionotropic GABARs and

GABA-dependent behavior.
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