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In this study, we have elucidated the molecular basis for the left-right asymmetry in a pair of organs. To
this aim, we select a Japanese bell cricket, Suzumushi, whose left and right wings are morphologically
distinct.

(1) Identification of the timing of the appearance of the left-right difference in wing morphology: We
analyzed cell morphological changes of the stridulatory organ called files, which occurs only in the right
wing. We detected the accumulation of actin cytoskeleton on the apical side of the wing epithelium within
three days after molting to the final instar nymph. (2) Then, we conducted comparative transcriptomics
using mRNAs extracted from the tissues around the right and left file organs. As a result, a comprehensive
list of transcription factors and signaling molecules with differential expression in the left and right-wing
primordia. (3) Next, we performed gene-function screening using the RNAi against the candidate genes.
We have succeeded in identifying a transcription factor that forms the left-right asymmetry. By inhibiting
this gene's function, we obtained the Suzumushi with symmetrical wing morphology. Currently, we are
planning to analyze the transcriptional regulation mechanism of this candidate gene using ATAC-seq
analysis to determine how the expression of this gene is regulated in the left and right wings. In addition,
we found that auditory organs in the forelegs are lost in inhibiting this gene function. This result is
expected to be the first report on the co-evolution of sound transmitting and receiving organs, which are

essential for acoustic communication.




MERKRES

h#t KER

H

7N

Gk

R

&

K
£

(&%)

(hEhF)

(%E30)

AR - B

K
£

(&%)

(hEhF)

(%E30)

AR - B

K
%

(&%)

(hEh7)

(&)

AT B - B4

K
%

(BF)

(h%HF)

(%E3X)

AR - 4

(%F)

K

2 | PEn )
(E30)

PR R R
(%F)

K

5 | PEHF)
(E)

PR R
(%F)

K

5 | PEHF)
(E)

PR R
(%F)

K

2 | PEnF)
(EX)

AR - B4




