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Common Spatial Technologies

Bressan D. et al. The dawn of spatial omics. Science. 2023 Aug 4;381(6657):eabq4964. doi: 10.1126/science.abq4964.
For more info on spatial transcriptomics: https://spatialomics.net/talks/

Sequence-based Image-based



Deng, Y., Bai, Z. & Fan, R. Nat Rev Bioeng (2023). 

Deterministic Barcoding in-tissue (DBiT-seq)
Broad applications of different modalities



Experiment Workflow for DBiT

Bulk Reverse 
Transcription



Experiment Workflow for DBiT

Zhang, D. et al. Spatial epigenome–transcriptome co-profiling of mammalian tissues. Nature 616, 113–122 (2023). https://doi.org/10.1038/s41586-023-05795-1

1st microfluidic chip 2nd microfluidic chip
Fix, reverse transcription

Tissue Lysis
and PCR

Tissue section (~7-10
µm) on a slide

pA-Tn5 transposition

Tn5 transposition

RNA ATAC CUT&Tag



DBiT Barcode Flow



DBiT Chip A and Chip B Scan



Sequencing-based: From Single-cell to Spatial

https://genome.med.harvard.edu/services/singleCell/ViewOverview.action
https://www.10xgenomics.com/



Spatial Information Extraction

https://github.com/Shuozhen/2024_ISB_workshop_Practical_Methods_in_Spatial-Omics/tree/main/Spatial_folder_generation
https://docs.atlasxomics.com/projects/AtlasXbrowser/en/latest/Overview.html

Manually Software

Adobe Illustrator + Python AtlasXomics Browser



Breakdown Raw Data from Sequencing
Libraries built with Illumina NextEra Kit, sequencing by NovaSeq 6000
Pair-end 150 bp in total

CAAGCGTTGGCTTCTCGCATCTAACACTTGATCCACGTGCTTGAGAGGCCAGAGCATTCGAACACTTGGTGGCCGATGTTTCGCATCGGCGTACGACTNNNNNNNNNNTTTTTTTTTT

PCR primer - 22 bp BC_B - 8 bp Linker 2 - 30 bp BC_A - 8 bp Linker 1 - 30 bp UMI - 10 bp ME regions - 19 bp

CAAGCGTTGGCTTCTCGCATCTAACACTTGATCCACGTGCTTGAGAGGCCAGAGCATTCGAACACTTGGTGGCCGATGTTTCGCATCGGCGTACGACTAGATGTGTATAAGAGACAG

RNA

ATAC

3’

Read 1 Sequencing data for genes or DNA fragments

Read 2 Sequencing data for spatial barcodes and UMI

1-22 bp 31-60 bp 69-98 bp 99-107 bp23-30 bp 61-68 bp



Data Pre-processing -> Gene Matrix or Fragments.tsv
ST Pipeline Cell Ranger

https://github.com/jfnavarro/st_pipeline
https://www.10xgenomics.com/cn/support/software/cell-ranger/latest/algorithms-overview/cr-gex-algorithm

Both use STAR for genome alignment



Downstream Data Analysis - RNA

https://satijalab.org/seurat/articles/get_started_v5_new

• Spatial physical context
• Localized analysis
• Pseudo-time analysis

• Like Single-cell analysis
• Not exact single-cell
• Demultiplexing



Downstream Data Analysis – ATAC/CUT&Tag

https://www.archrproject.com



Downstream Data Analysis – Multi-omics

https://stuartlab.org/signac/articles/overview
https://scglue.readthedocs.io/en/latest/
https://www.biorxiv.org/content/10.1101/2023.11.15.564963v1

Signac

scGLUE

scJoint/squidpy/seurat/harmony



Downstream Data Analysis – Multi-omics

Zhang, D. et al. Spatial epigenome–transcriptome co-profiling of mammalian tissues. Nature 616, 113–122 (2023). Long, Y. et al. 
Deciphering spatial domains from spatial multi-omics with SpatialGlue. Biorxiv (2023). 

SpatialGlue data generated by Yao Lu, unpublished



Downstream Data Analysis – Pseudo-time Analysis

Zhang, D. et al. Spatial epigenome–transcriptome co-profiling of mammalian tissues. Nature 616, 113–122 (2023). Long, Y. et al. 
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