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Abstract

The Joint Open Genome and Omics Platform 1.0 (JoGo) is a global, long-read-based human haplotype database covering 19194 MANE-
standardized protein-coding genes. JoGo introduces a novel ACTG hierarchical nomenclature—A (amino acid), C (coding), T (transcript), and
G (gene body)—that assigns numeric identifiers in descending order of global frequency. Using high-fidelity long-read sequencing, we assem-
bled haplotype-resolved contigs for 258 globally sampled genomes, including 108 sequenced in-house. We cataloged 174376 A-, 300610 C-,
486 288 T-, and 3695 204 G-level haplotypes (4 656 478 in total). Haplotype IDs are assigned once globally across all sequences, including those
originating from GRCh38 and CHM13v2 reference assemblies, embedding reference haplotypes within the same frequency-ranked space and
enabling direct cross-assembly comparison. JoGo maps functional variants from ClinVar, GWAS Catalog, and GTEx onto their corresponding
ACTG-haplotypes and provides haplotype-expression QTL results from 1280 HapMap RNA-seq samples across three independent studies. The
web portal provides flexible search by gene name, variant ID, or ACTG code. It offers both an interactive online viewer and a privacy-preserving
local viewer for secure integration with user data. JoGo enables high-resolution exploration of haplotype diversity, facilitating the identification of
functional variants relevant to gene regulation, disease associations, and precision medicine. JoGo 1.0 s freely accessible at https:/jogo.csml.org.

Graphical abstract
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Abstract

d. Email: al ontkyoto-u.ac.jp

Spatial transcriptomics enables detailed mapping of gene expression within tissues, revealing spatial organization of cellular and molecular
processes. However, generating such data is costly and technically challenging, and analysis requires advanced bioinformatics skills. Although
public datasets are growing, existing databases offer limited tools for interactive exploration and cross-sample comparison. Here, we introduce
DeepSpaceDB (www.deepspacedb.com), a next-generation spatial transcriptomics database designed to address these challenges. The current
version of DeepSpaceDB focuses on 10X Genomics Visium samples, ensuring higherquality analyses and enhanced tools. This distinguishes
it from databases that prioritize broad platform coverage over functionality. Emphasizing interactivity and advanced analytics, DeepSpaceDB
enables flexible exploration of spatial transcriptomics data. Users can interactively compare gene expression across regions within or between
tissue slices, such as between hippocampal areas of an Alzheimer’s model mouse and a control. The database also offers quality indicators,
database-wide trends, and interactive visualizations like zoomable plots and hoverbased info. Moreover, these functions are not restricted to sam-
ples in our database but can also be applied to samples uploaded by users. Combining advanced tools with interactive features, DeepSpaceDB
is a powerful resource for spatial transcriptomics, enabling deeper insights into tissue organization and disease biology.

Graphical abstract
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Progress in science depends on
new techniques, new discoveries,
and new ideas, probably in that

order.
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continue to grow, we must ensure they are sustained and remain open into the future
through effective, long-term financial support.
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