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RIZTCRISPR-Cas9 ZRAUWL\-EME THELCFRIRHNEDE R | TIL. large DNA fragment D/ VI AU (EFR
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Refined CRISPR/Cas9 genome editing in pea aphids uncovers the essential roles of LaccaseZ in
overwintering egg adaptation.
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Morphogen—driven melanin pathway dynamics regulated by Wnt7 and apontic—/ike underlie larval

R spot coloration in Bombyx mori.
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Intracellular symbiosis between insects and bacteria provides an ideal model to explore the molecular basis of
obligate mutualism. In this study, | aimed to establish a gene expression system in the pea aphid Acyrthosiphon
pisum that allows for temporal and spatial control, enabling /n vivo visualization of gene activity within symbiotic
bacteriocytes. [ initially attempted germline transformation using piggyBac and other transposon systems, but no
fluorescent protein expression was observed in GO or G1 individuals. However, my preliminary trials using the
phiC31 integrase system suggest this may be a viable alternative. I also identified several stress—inducible gene
candidates through RNA-seq analysis of embryos, which may serve as potential promoters for inducible gene
expression. Furthermore, I used CRISPR-Cas9—mediated homology—directed repair (HDR) to successfully insert a
short sequence tag at the N-terminus of BCR, a bacteriocyte—specific gene. This tagged system is particularly
useful for visualizing low—abundance proteins using universal antibodies. Although stable transgenic lines carrying
large DNA inserts have not yet been established, my results lay the foundation for future development of versatile
gene manipulation tools in aphids, with broad applications in the study of host—symbiont interactions and insect
developmental biology.
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