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In situ fluorescent RNA hybridization in insect small organs
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Abstract [Objectives] RNA in situ hybridization is a popular technique for analyzing the expression and function of insect
genes. This technique provides both qualitative and quantitative data on not only the spatio-temporal expression patterns of
genes, but also on their cellular regulation. To optimize this technique, we performed RNA in situ fluorescent hybridization
assays using the Drosophila larval wing disc as a representative insect small organ. [Methods] Wing discs of 3™ instar
Drosophila larvae were dissected and used in RNA in situ hybridization. [Results] Many factors can influence the results of
in situ hybridization, including the developmental stage of insect organs, probes, time and temperature of pre-hybridization and
hybridization, washing time, and proper controls. We found that the cell memory gene trithorax is ubiquitously expressed in
the wing disc and negatively regulated by the transcription factor Optomotor-blind. [Conclusion] In situ RNA hybridization
is a convenient tool for revealing the expression patterns and regulation of genes in small organs of insects.
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Fig. 1 Fluorescent RNA in situ hybridization to detect trx expression pattern in the Drosophila wing disc
A. trx wt
B. C. dpp dpp-Gal4
UAS-trxRNA trx trx RNA D. omb™ trx

=50 um
A. trx is mainly expressed in the wing pouch (dotted lines) and has weak expression in the notum region (arrow) in the
wild-type wing disc using the sense probe; B. No signals are detected using the anti-sense probe; C. trx is suppressed in the
dpp stripe of the Drosophila wing disc by expressing UAS-trxRNAI in the dpp-Gal4 domain; D. Fluorescent signal of trx
RNA in situ hybridization is apparently up-regulated in the medial wing pouch of omb®* null mutants. Scale bar=50 pm.
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