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ABSTRACT Trekker brings spatial dimensions to multiomic snRNA-seg and snATAC-seq
analysis of primary human melanoma tissue

Trekker enables spatial snV(D)J profiling and reveals the spatial
distribution of different B-cell clones in human breast cancer tissue

Advances in single-cell multiomic technologies such as RNA-seq, ATAC-seq, or V(D)J
sequencing have enriched our understanding of tumor gene expression, chromatin
accessibility, and immune receptor diversity, but they fall short in capturing the critical
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© Figure 2. Trekker brings spatial dimensions to multiomic snRNA-seq and snATAC-seq analysis of primary human melanoma tissue. 13,933 nuclei from a 25 uym CONCLUSIONS
section of primary human melanoma tissue were spatially positioned using a 10 mm x 10 mm Trekker tile. Nuclei were annotated via label transfer from a published single-
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* cell dataset, with all cell types annotated based on snRNA-seq data. Cell-type-annotated nuclei were projected onto dimensionally reduced space using sShRNA-seq gene We demonstrated Trekker can be easily integrated upstream of existing single-nucleus assays, adding spatial dimensions to previously hard-

expression (Panel A) and snATAC-seq accessibility peaks (Panel B). Panel C. Sequence logos of the top six overrepresented DNA motifs found in differentially accessible
ATAC peaks within the ‘Malignant 3’ tumor subtype. Panel D. Spatial projections of cell-type-annotated nuclei, colored as in Panel A. Panel E. Spatial expression patterns of
malignant cell subtype-defining genes NRG3 and VGF. Counts were normalized using SCTransform. Panel F. Genomic accessibility and gene expression of VGF in all
annotated cell types, highlighting its association with the ‘Malignant 3’ tumor subtype. Accessibility data spans 500 bp upstream and 10,000 bp downstream of the VGF gene
and is annotated with gene loci (middle top), reference peaks (middle center) and statistically correlated peaks (bottom).

to-achieve multiomic data analysis. Even with nuclei subsampling, we were able to simultaneously delineate spatial locations, gene expression,
and chromatin accessibility states of diverse tumor, immune, and vascular cell subtypes. Spatial context revealed locations of V(D)J
clonotypes. Spatially-aware ligand-receptor analysis facilitated investigation of cell-to-cell communication between spatially proximate cells.
Trekker provides a more comprehensive spatial approach to characterize the TME.
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Trekker identifies differential spatial patterns and interactions of immune and tumor cell populations in human breast cancer tissue
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Figure 1. Trekker workflow. Panel A. Schematic representation of experimental and computational steps Figure 4. Trekker identifies differential spatial patterns and interactions of immune and tumor cell populations in human breast cancer tissue. 31,599 nuclei from a 25 pm section of primary hUMan  afiiats(s) im the U.S. andlor ofher countries or their respective oumers. Gertan trademarks mey not be ragistored in all Jurisdictions, Additonal product. mellectual praperty. and
in the Trekker workflow. Panel B. lllustration of how Trekker oligos spatially tag individual nuclei. Panel C. breast cancer tissue were spatially positioned using a 10 mm x 10 mm Trekker tile. Nuclei were annotated via label transfer from a published single-cell dataset. Annotated cell types were projected onto UMAP  restricted use information s availabie at takarabio.com
Summary of datasets analyzed in Figures 2—4. In this study, only a subset of isolated nuclei were loaded (Panel A) and spatial (Panel B) embeddings, revealing two spatially segregated tumor subtypes (Cancer LumA 1 vs LumA 2). The boundary between these subtypes can be marked by spatially variable genes.
onto single-cell assay platiorms. The Trekker bioinformatics pipeline was used to extract spatial Counts are normalized by SCTransform (Panel C). Panel D. CD4+ T cells and memory B cells were relatively enriched in the LumA 2 subtype compared to LumA 1. Panel E. Number (left) and identify (right) of Meeting detail q q oad: 800.662.2566
coordinates and integrate spatial information with snRNA-seq, snATAC-seq, and snV(D)J-seq data. statistically significant ligand—receptor interactions involving immune cells, vascular cells, epithelial cells, and cancer-associated fibroblasts (CAFs) within the LumA 2 tumor region (as defined in Panel C). eeting detalls and poster downioad: : :
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