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[bookmark: OLE_LINK3][bookmark: OLE_LINK4]The mollusc shell, composed of inorganic mineral (calcium carbonate) and organic matrix (primarily shell matrix proteins, SMPs), exhibits a hierarchical structure (e.g., prismatic and nacreous layers) that serves as a classic model in biomineralization research. SMPs provide an organic framework, regulate crystal nucleation and growth, and determine crystal polymorphism and orientation, acting as the molecular bridge linking genes to shell architecture [1,2]. Previous studies have reported layer-specific differences in the shell proteome of abalone species, such as the distinct SMP compositions between the prismatic and nacreous layers of H. laevigata [3], as well as proteomic changes during larval development in H. diversicolor [4]. However, a direct and systematic comparison of the shell proteome between adult and larval stages within the same species is still lacking. The Pacific abalone Haliotis discus hannai is an economically important mariculture species in China, yet a comprehensive shell protein database for this species is unavailable. Consequently, the molecular mechanisms governing temporal regulation of shell formation remain unclear.
[bookmark: _GoBack]To address these research gaps, this study aims to systematically characterize the mineralization-related molecular features across four developmental stages (morula, trochophore, veliger, and adult) of H. discus hannai, and to conduct the first comparative analysis of SMP composition between adult and larval shells, as well as between the prismatic and nacreous layers of the adult shell. The experimental design includes: (i) collecting larval specimens (morula at 6 hpf, trochophore at 12 hpf, veliger at 24 hpf) from a mariculture farm and  mantle of adult mantle from the market for transcriptome sequencing; (ii) sequentially extracting acid-soluble and acid-insoluble matrices from veliger larval shells and adult shells (with physical separation of prismatic and nacreous layers), followed by protein quantification and LC-MS/MS mass spectrometry identification; and (iii) integrating transcriptomic and proteomic data through temporal differential gene expression analysis, functional enrichment analysis, conserved domain prediction, and cross-species phylogenetic analysis. This study will provide the first transcriptomic dataset for the four developmental stages of H. discus hannai, establish a complete proteomic database for both larval and adult shells, and reveal developmental stage-specific and shell layer-specific mineralization mechanisms.
This research is expected to provide key data for understanding the molecular regulatory mechanisms of mollusc shell development, uncover the temporal evolutionary patterns of biomineralization, and offer candidate functional proteins for biomimetic material design and stress‑resistant breeding in aquaculture.
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