©
2021 2023

Seaching for clock genes involved in social synchrony in social insects
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Research was conducted to search for clock genes involved in communication
and biological rhythm synchronisation in social insects. From the obtained partial clock gene
sequences of the Camponotus japonicus, the daily expression rhythms of clock genes, such as period,
were clarified. In addition, in situ hybridisation was used to identify a group of cells expressing
the period gene and to indicate the candidate of candidate clock cells. An attempt was made to
perform RNAI to suppress the expression of the target gene by injecting double-stranded RNA(dSRNA)
and to analyse the function of the clock gene, but it was not possible to efficiently introduce the
dsRNA into the cells, so it was not possible to reach a functional analysis.



1 RNA
RNA

cryptochrome
2
RNA

3 RNA

in situ

1 RNA

24

24
1 2
RNA RNAi
de novo
period, Clock, cycle,
PCR
RNA RNAi
RNA
RNAi

RNAI

ISH
ISH

period, cycle, Clock, clockwork orange, cryptochrome

pidment-dispersing factor

bHLH  PAS



1 cryptochrome  timeless 2
cryptochromel,?  timeless1,2
3 cryptochrome cryptochrome?  timeless
timeless2 cryptochrome2
timeless
timeless?
2
a) PERIOD
Camponotus japonicus ] 1038
Solenopsis invicta | 1089
1 Apis mellifera | 1124
Drosophila melanogaster E@ ] 1224
b) CYCLE
PCR Camponotus japonicus [ T | 531 [J w
12 Solenopsis invicta 2 D PAR1
Apis mellifel Wl | 7] 925 B pas2
12 \pis mellifera B % . one
_ Drosophila melanagaster (T T EE 413 7
period,cryptochrome2 | . ..
Camponotus japonicus [ | [ ] 556
Solenopsis invicta T | 673
Apis mellifera |35 }. 724
CyCIe’ CIOCkwork Drosophila melanogaster [ [ [T0] f | V7777 1027
orange <) CWO
Campaonotus japonicus LTE 11 413 [ bhe
Solenopsis invicta [(BTE _ Ed 404 Halry Orange
o Apis mellifera (IIE 400 cwoen
(SOI 6’/70,05 IS Invi Cta) Drosophila melanogaster D:[@:D:‘ 698
4 1
period cryptochrome2
cycle
clockwork orange
3 RNA
RNA RNAI 5
RNA
TRIKINETICS RNA
6
RNA
RNA
period RNAI
22.7 Camponotus
floridanus 7
a) FRALIE b) period RNAi
LD LD LD
EETEEE G mmE fiuie:] TR mm
L A ALY LA 1 01 I BT
1 AT W TATTHE T Y U I 1
(LA AT | TIATTPERTT I T | | W0
- WATTINTIE IF i ] L1 MR i i
period RNA TR T TF T TN T T YT 1T 7 Wi I A L
[ | ABNGHLNRY A 1L I I I | b T I
I ’ ". L | I | [T N ) | 1
BV O 11 T T LImLE A |1
LIl T AT T T T T T TR T 77T
10 I e el | I LT J.LIIJI.LI[IIILI_UILIIIMIHII.LII;III_JJJ
[TTITY | TR T [T T T
. 1 A 1 LAY 1 | AR |
il T TFPEATm e I I TTTTL T T 1T VT I8
I ill HEE,
2 RNA u: L I
ol Adidet) [T L
0 612 18 0 6 1218 0 0 6 12 18 0 6 1218 0 0 6 12 18 0 6 12 18 0
time of day time of day time of day
RNA
2 a) b)period RNAi
12 12

RNAi



RNAI

CRISPR/Cas9

DIPA-CRISPR

4
period
in situ

period

Camponotus floridanus
PERIOD

PER

ISH

1. Moore D, Honey bee circadian clocks: behavioral control from individual workers to whole-
colony rhythms, J Insect Physiol, 47(8), 2001, 843-857

2. Bloch G, The social clock of the honeybee, J Biol Rhythms, 25(5), 2010, 307-317

3. Beer K, Helfrich-Forster C, Model and Non-model Insects in Chronobiology, Frontiers in
Behavioral Neuroscience, 14, 2020

4. Ingram KK, Kutowoi A, Wurm Y, Shoemaker D, Meier R, et al., The Molecular Clockwork
of the Fire Ant Solenopsis invicta, PLOS ONE, 7(11), 2012, e45715

5. Uryu O, Kamae Y, Tomioka K, Yoshii T. Long-term effect of systemic RNA interference on
circadian clock genes in hemimetabolous insects, J Insect Physiol, 59(4), 2013, 494-499

6. Fraser AG, Kamath RS, Zipperlen P, Martinez-Campos M, Sohrmann M, Ahringer J,
Functional genomic analysis of C. elegans chromosome | by systematic RNA interference,
Nature, 408(6810), 2000, 325-330

7. Kay J, Menegazzi P, Mildner S, Roces F, Helfrich-Forster C, The Circadian Clock of the
Ant Camponotus floridanus Is Localized in Dorsal and Lateral Neurons of the Brain, J Biol
Rhythms, 33(3), 2018,255-271

8. Shirai Y, Piulachs MD, Belles X, Daimon T, DIPA-CRISPR is a simple and accessible
method for insect gene editing, Cell Reports Methods, 2(5), 2022, 100215



Analysis of clock genes in the Ant Camponotus japonicus

44

2022




