Unlocking multiomic analysis in spatial genomics: Integrating spatial ATAC-seq and
V(D)J sequencing with gene expression using novel spatial barcoding of single nuclel
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Figure 2. Curio Trekker adds spatial context without compromising WTA and ATAC

data quality. Two adjacent 25 ym tissue sections of an adult mouse brain were used to
compare snATAC-seq performance with and without the addition of spatial barcoding by

Curio Trekker. (Panel A) snATAC-seq library metrics show comparable performance between
the two samples. UMAP generated by snATAC-seq peaks (Panel B) and snRNA-seq (Panel
C) show high concordance between the two samples. (Panel D) Annotated cell types (based

Figure 4. Spatial shnTCR-seq and snRNA-seq of the same mouse lymph node
section. 4,460 nuclei from a 25 ym mouse lymph node section containing two
lymph nodes were spatially positioned on a 10 mm x 10 mm Curio Trekker tile.
(Panel A) TCR library metrics. (Panel B) % T cells with TCR molecules detected
increased with longer reverse transcription duration. Spatial (Panel C) and UMAP
(Panel D) projections of annotated cell types based on gene expression. (Panel E)

Comparing spatial distribution of constant regions vs alpha chain (left) or beta chain
(right) CDR3. Trac and Trbc2 plots are colored by their respective UMI counts.
Each color in the alpha and beta chain CDR3 plots represent a unique clonotype.
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Assa g P core (Panel A) TCR and BCR library metrics. (Panel B) H&E staining of an adjacent
y snRNA-seq + snATAC-seq snRNA-seq + snV(D)-seq o e section. (Panel C) Overlay of spatial snRNA-seq data with H&E staining. Each dot is
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captured ’ ’ ’ ) ’
% of nuclei o Figure 3. Curio Trekker brings spatial dimension to snRNA-seq and snATAC-seq data.
positioned ~ 47-1%  60.2% N 76.8% (R Filaxeize 11,612 nuclei from two adjacent 25 um sections of an adult mouse kidney were spatially S umma ry
# of nuclei positioned using two 10 mm x 10 mm Curio Trekker tiles. The data from the two tiles were
vositioned 5,346 6,317 N/A 5758 4,460 6,561 merged. Annotated cell types on UMAP were generated from snATAC-seq peaks (Panel A) In this study, we showcased how Curio Trekker integrates easily

and snRNA-seq expressions (Panel B). (Panel C) Spatial projections of annotated cell types.
(Panel D) Spatial pattern of kidney region-specific genes, Sic12a1, Napsa and Gpx3. (Panel
E) Sequence logo plots of top 5 overrepresented DNA motifs in differentially accessible ATAC
peaks in S3 vs S1 proximal tubule cells. (Panel F) Gpx3-linked genomic region accessibility
(left) and Gpx3 expression (right) in annotated cell types. (Panel G) Top: gene annotation
(blue/green represent +/- strand); Middle: reference peaks; Bottom: peak linkage over Gpx3-
linked genomic region as in (Panel F). Gene-associated genomic region: 10,000 bp up- and
downstream of the gene of interest. All cell types were annotated based on snRNA-seq data.

upstream of existing single-nucleus assays, enabling previously hard to

Table 1. Sample metrics achieve spatial multiomics analysis. Even with subsampling of nuclei and

shallow sequencing, we were able to accurately recapitulate spatial
morphology, identify major cell types, and perform meaningful peak
analysis (ATAC-seq) and clonotype analysis (V(D)J). These methods
provide a comprehensive high-dimensional approach to studying
complex tissues and diseases.
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