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« Visium example

« Other platforms
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The R Seurat package

/satijalab.org/seurat/

https:

https://satijalab.org/seurat/articles/get started vb new

Mews Refes

Seurat 520

Getting Started with Seurat

Source: vignettes/get_started vS_new.Red

‘We provide a series of vignettes, tutarials, and analysis walkthroughs to help users get started with Seurat. You can also check out

our Reference page which contains a full list of functions available to users.

Qur previgus Get Started page for Seurat v4 is archived here.

Introductory Vignettes

For new users of Seurat, we suggest starting with a guided walk through of a dataset of 2,700 Peripheral Blood Mononuclear Cells
(PBMCs) made publicly available by 10X Genomics. This tutorial implements the major components of a standard unsupervised
clustering workflow including QC and data filtration, calculation of high-variance genes, dimensional reduction, graph-based
clustering, and the identification of cluster markers. We provide additional vignettes introducing visualization technigues in
Seurat, the sctransform normalization workflow, and storage/interaction with multimodal datasets. We also provide an ‘essential
commands cheatsheet’ as a quick reference.

Contents

Intreductory Vignettes
scRNA Data Integration
Multi-assay data

Flexible analysis of massiveby
scalable datasets

Spatial analysis
Other
SeuratWrappers

or

Install Get started News Reference

Extensions FACQ

Seurat {520 Vignettes ~

PEMC 3K guided tutorial

Getting Started w

Source: vignettes/get_started_vS_new.Rad

eurat with multi-modal data

We provide a series of vignettes, tutorials, and

our Reference page which contains a full list ol ommand Cheat Sheet

Cwur previous Get Started page for Seurat vd is

reduction to scRMNA-seq integration

Introductory Vignette

For new users of Seurat, we suggest starting w
[PEMCs) made publicly available by 10X Geng
dustering workflow including QC and data filt
clustering, and the identification of cluster ma
Seurat, the sctransform normalization workflg
commands cheatsheet’ as a quick reference.

Dictionary Learning fior cross-mi y integration
ghted N Nei or is

Integrating scRMA-seq and scATAC-seq data

Guided tutorial — 2,700 PBMCs

Spatial analysis

These vignettes will help introduce users to the analysis of spatial datasets in Seurat v5, including technologies that leverage
sequencing-based readouts, as well s technologies that leverage in-situ imaging-based readouts. The vignettes introduce data
from multiple platforms including 10x Visium, SLIDE-seq, Vizgen MERSCOPE, 10x Xenium, Nanostring CosMx, and Akoya CODEX.

Analysis of spatial datasets
(Imaging-based)

A basic overview of Seurat that includes
2n introduction to common znzlytical
workflows.

SCTransform

Learn to explore spatially-resolved data
from multiplexed imaging technologies,
including MERSCOPE, Xenium, Coshx
SMI, and CODEX.

Examples of how to

normalization, feature s

integration, and differentia

with an updated version of sctransform.

Analysis of spatial datasets

Learn to explore spatially-resohved
transcriptomic data with examples from
100 Visium and Slide-seq vz

nalysis of Visium HD spatial

datasets

Learn to explore spatially-resclved
transcriptomic data in high-definition
from 10x Visium HD.

Multimodal

Contents Ié ——

Mixscape Vignette

Introductory Vignettes
scRNA Data Integration

Sketch-based analysis in Seurat

Multi-assay data

a3 1 million cell dataset from Parse Biosciences

Sketch integration

OVID PEM

Flexible analysis of massively Ma sets to 2 healthy reference

scalable datasets BPCells Interaction

atincludes | J

nalytical 1
Other Y a ts (Imaging-based

(5equencing-based)

Spatial analysis

SeuratWrappers

f Visium HD spatial datasets

Differential exp

Demultiplexing

e

Seurat Object data access

S b A

Pseudobulk analysis
a1

Multi-Assay features

Subsetting and merging

Visualization in Seurat

Reference list of commonly used
commands to store, access, explore, and
analyze datasets.

ion,
pression

Archive

sk out

ir Cells
ised

d

1

entizl

Contents

Introductory Vignettes
scRNA Data Integration
Multi-zssay data

Flexible analysis of massively
sczlable datasets

Spatial analysis
Other
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https://satijalab.org/seurat/articles/spatial_vignette
https://github.com/alexisvdb/ajacs_20251218

10X Genomics Visium platform

Visium Spatial Capture Area with Visium Gene \
Gene Expression ~5000 Barcoded Expression Barcoded J\ GENOMICS
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Seurat tutorial - Z2F VT4 Fxzv 7 (1)

#### load packages #H#H##
library(Seurat) # version 5.3.0
library(SeuratData)

#### Install and load example Visium dataset ####
InstallData("stxBrain")
brain <- LoadData("stxBrain", type = "anteriorl")

#### Quality check ####

V1lnPlot(brain, features = "nCount_Spatial") <

VlnPlot(brain, features = "nFeature Spatial")«

FeatureScatter(brain, featurel = "nCount_Spatial",
feature2 = "nFeature Spatial")<«-€)
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Seurat tutorial - 7F YV T4 F v (2)

#### Quality within slices ####
SpatialFeaturePlot(brain, features
SpatialFeaturePlot(brain, features

"nCount_Spatial")«—— @
"nFeature_Spatial")«—— @

nCount_Spatial
60000
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Seurat Fa2— b Y 7IL - IEFH{L

c ET—XDODUMIA T > M. RARY MEOY =TV TREDEWICE
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Option 1. SCTransform &8O ZIEASHMICE DK EMLIERLT7 70—

#### Normalization ##H##
# option 1: sctransform residuals for all genes
brain <- SCTransform(brain, assay = "Spatial")

# option 2: standard log normalization for comparison
# brain <- NormalizeData(brain, assay = "Spatial")




Seurat Fa— MY 7L - RITHEHS

SRTT — &

ot

%E?.%E’\ﬁ-“l—
>

X R

ABHERE L3 W
Bk I N-ER

#### Dimensionality reduction & clustering ####
brain <- RunPCA(brain, assay = "SCT")
brain <- FindNeighbors(brain, reduction =
brain <- FindClusters(brain)
SpatialDimPlot(brain, label = TRUE, label.size =

"pca"”, dims =

brain <- RunUMAP(brain, reduction = "pca", dims = 1:30)

DimPlot(brain, reduction = "umap", label = TRUE)

H+—@

4

1:30)

< 7AW YT ZIVETE

—~

Image from Allen brain atlas)

@ FLUEIC K BT V—T T

umap_2

ident

@® N O O & W N = O

" =
*%1“ o T
y_.\x"’r " ":
e
- ) MR "
Yo
Y Hid
¥
-
Yo
k3
10 5 0 5 <
umap_1

00000 OOSOOODS
2 OONOOOEWN=0

o

L N
QN
WN =

e 14



Seurat tutorial - 7 7 X &2 V) » Jia R OIREL

facet.highlight = TRUE, ncol = 3)

# highlighting clusters
== . - -

cells.highlight = CellsByIdentities(object =
brain, idents = c(7, 4, 6, 3, 2, 0)),

< ZBY Y X ILERE DY T7ARYVTITELFRIENNZ—ORBLUEICD

(Image adapted from Allen brain atlas) 0‘9%0 L\ T j:D U R :l:FEﬁ E/J |ﬁ $&J _@J}Eﬁ L\ T L\ 718: L\




Seurat tutorial - ZREINZEEELZ=F (SVG) (1) ¢

#### Identifying spatially variable features ##H##

# comparisons between clusters (here: between 5 and 6)

de _markers <- FindMarkers(brain, ident.1l = 5, ident.2 = 6)

# plot the top 3 genes with the highest expression in cluster 6 vs 5

SpatialFeaturePlot(object = brain, features = rownames(de_markers)[1:3], alpha = c(0.1, 1), ncol

3)

P-value (log;)

FindMarkers TIXZ=E1ER (MECEZERERA L) I—UFBL AW
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Seurat tutorial - ZREINZEENREZF (SVG) (2)

ZERIEHR & Y AA7ZSVG FALE

I\/Ioran’S | (used in this tutorial)
SPARK-X (zhu et af, Genome Biol, 2021)

binSpect (Giotto package; Dries et al., Genome Biol, 2021)

Singlece”HayStaCk (Vandenbon and Diez, Nat Commun, 2020)

# Use spatial info to find SVGs (slow)
# Optional speed-up: install.packages('Rfast2')
brain <- FindSpatiallyVariableFeatures(
brain, assay = "SCT",
features = VariableFeatures(brain)[1:1000],
selection.method = "moransi”

# plot the top-scoring genes
top.features <- head(SpatiallyVariableFeatures(brain,
selection.method = "moransi"), 6)

SpatialFeaturePlot(brain, features = top.features,
ncol = 3, alpha = c(0.1, 1))

Moran's | JEIC & B b v 7EEDE

2 3 4 0 1 2 3 00 25 50 75
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e Other platforms
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- Visium interface

- Xenium interface
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e« Xenium

 Nanostring CosMx Spatial Molecular Imager
« Akoya CODEX




Seurat tutorial — #5:&
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- Visium interface
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Spatial transcriptomics databases

e L DT —RZR—ZAPNEFEEINTWS
Database | URL |Publicaon ~ [PMID  |Comment

SpatialDB link
SODB link
SCAR link
SORC link
STOmicsDB link
SOAR link

=

DeepSpaceDB lin

Yo ABORATE

Nucleic Acids Res, 2020
Nat Methods, 2023
Nucleic Acids Res, 2024
Nucleic Acids Res, 2024
Nucleic Acids Res, 2024
Sci Adv, 2025

Nucleic Acids Res, 2025

31713629

36797409

37739405

37811897

37953328

40498826

41160880

No longer maintained?
Sometimes long load times
Focus on cancer

Focus on cancer

>15,000 samples
Sometimes long load times
Our database!



http://www.spatialomics.org/SpatialDB
https://pubmed.ncbi.nlm.nih.gov/31713629/
https://gene.ai.tencent.com/SpatialOmics/
https://pubmed.ncbi.nlm.nih.gov/36797409/
http://scaratlas.com/
https://pubmed.ncbi.nlm.nih.gov/37739405/
http://bio-bigdata.hrbmu.edu.cn/SORC/index.jsp
https://pubmed.ncbi.nlm.nih.gov/37811897/
https://db.cngb.org/stomics/
https://pubmed.ncbi.nlm.nih.gov/37953328/
https://soar.fsm.northwestern.edu/
https://pubmed.ncbi.nlm.nih.gov/40498826/
https://deepspacedb.com/
https://pubmed.ncbi.nlm.nih.gov/41160880/

SpatiaI/DB

Spatial Transcriptomics ~ Slide-seq ~ LCM-seq  seqFISH  MERFISH  Liversingle cell zonation ~ Geo-seq  Tomo-seq

Spatial transcriptomics

a daja#base for spatially resolved transcriptomes

i
\
SpatialDB
\\ >
Spatial Transcriptomics (ST) is an approach that allows visualization and quantitative analysis of the transcriptome with spatial resolution in individual

A Home ®Browss QsSearch ZDataset Compare % Upload & Download ©Help @ About tissue samples. By placing tissue sections on glass slides with arrayed oligonucleotides containing positional barcodes, this method claimed to generate
high quality cDNA libraries with precise positional information for RNA-seq. The barcoded microarrays have 1,007 spots of RT-primers with unique
barcode sequences. Each spot has a diameter of 100 um (corresponding to a tissue domain). The center-to-center distance is 200 pm.

Welcome to SpatiaIDB! click thumbnails to quickly browse the spatial gene expression profiles.
HA&E Stained tumor section Pathological annotation Factor activity map

® Melsnoma
5 ® Stroma

3

Factor actvty
-

— i .
Gene expression profile

o~ N
A\ \
\‘-'; e J

i)

& B
s
100
Slide-seq LCM-seq o
® [ ] " \ - §
® 1 ‘ 7ﬂ 3 L]
* [&] “ [
. ? ST array One barcode per tissue domain Sequencing
® @
s Schematics of Spatial Transcriptomics (ST). Thrane et al. Cancer Res. 2018.
®
¢ < . Spatial transcriptome dataset
MERFISH Liver single cell zonation Geo-seq Tomo-seq P P
PMID Title Journal Year Details Browse
. 27365449 Visualization and analysis of gene expression in tissue sections by spatial transcriptomics Science 2016 Details Browse
Search SpatialDB
29021611  Spatial detection of fetal marker genes expressed at low level in adult human heart tissue Sci Rep 2017 Detalls Browse
29925878  Spatial maps of prostate cancer P! reveal an \ of 9 NatComm 2018 Detalls Browse
Species: Al v Please select species to browse.
30154148  Spatially resolved enables of genetic geneity in stage III malignant melanoma Cancer Res 2018 Details Browse
Gene/ENSEMBL ID:  Kctd12 Please input Gene or ENSEMBL ID: such as Kctd12 or ENSMUSG00000098557.
30948552 y of in phic lateral sclerosis Science 2019 Details Browse
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« 8 Biotechnologies « NHEME—ELEFHFINTLARL
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SODB

INTRODUCTION BROWSE  SEARCH STATISTICS TUTORIAL NEWS

2,

INTRODUCTION BROWSE SEARCH STATISTICS TUTORIAL NEWS

What is SODB?

Spatial Omics DataBase (SODB) is a comprehensive database designated for general spatial omics
data. SODB provides:

(1) Various spatial omics data modalities, including spatially resolved transcriptomics, proteomics,
metabolomics, genomics and multi-omics.

(2) Data browser categorized by different biotechnologies.

(3) Data search by tissue, species, biotechnology, country, and journal, etc.

(4) Interactive data exploration, e.g., customized region selection, marker style, and color style, etc.
(5) Data statistics, on user defined regions.

(6) A “color view” spatial visualization tool for spatial mapping of colored-coded molecular
features.

(7) Unified data format for convenient interaction with mainstream pipelines.

You can access the data in SODB through our website or pysodb.

3 W

Tissues: 76

Spots: 61437280 Biotechnologies: 31

Experiments: 3145

Species: 12

External links
Single C
a 0""“ e 2l GENOMICS

resear

l»Page Counter

Biotech Categories Spatial Transcriptomics
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« 31 Biotechnologies
« 3145 samples
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Spatial technologies

segFISH+: 0.7%  Slide-DNA-seq: 0.5%
seqFISH: O. O% jj,‘_f——_*_“} IffT<<——DESI: 0.5%
sciSpace: 0.0% - -~ MALDI: 0.9%
osmFISH: 0.0% / \ SIMS: 0.3%
Stereo-seq: 4.5% I DBit-seq: 0.7%
Genomlcs 3D IMC 4 7%
Metabolzlr:lltclsomlcs O 6%
Transcnptomlcs \.\ CODEX 6 8%
Proteomics \MIBI 22 7%
R et CyCIF: 0.0%
1OX Visium: 6.2%

Slide-seqV2: 0.5%
Slide-seq: 4.4%

__—EASI-FISH: 4.6%

“HDST: 0.1%

STARmap: 1.3%
From Yuan et al., Nat Methods, 2023

ST: 26.3%’

MERFISH: 13.5%




SODB - browsing Visium data

INTRODUCTION

BROWSE SEAR!

CH  STATISTICS TUTORIAL  NEWS

&

DB

Biotech Categories

Spatial Transcriptomics

10X Visium

Date

Country

Journal

Tissue

Species

To

Dataset Name

The spatial transcriptomic landscape of the healing mouse intestine follo

wing damage

Spatial proteogenomics reveals distinct and evolutionarily conserved hep

atic macrophage niches

Transcriptome-scale spatial gene expression in the human dorsolateral pr

ntal cortex

oral single-cell RNA sequencing of developing chicken hearts

identifies inteygy between cellular differentiation and morphoger

Spatially resolved trafygriptomics reveals the architecture of the tumor-mi
croenvironment interface
Spatial Transcriptomics to define INgscriptional patterns of zonation and
structural components in the mouse It
Spatiotemporal analysis of human intestinal d@Wgopment at single-cell re
solution
Spatial mapping reveals human adipocyte subpopulations W distinct se

nsitivities to insulin

Date

2022

2022

2021

2021

2021

2021

2021

2021

doi Country Operations

10.1038/54 146
7-022-28497-0

USA View

101016/ cell 2
Belgium

021.12.018

10.1038/s4159
3-020-00787-0

10.1038/54146
7-021-21892-z

USA

10.1038/s4146

USA ew
7-021-26614-
10.1038/54146

Sweden View
7-021-27354-w
101016/ cell. 2

UK view
020.12.016
10.1016/.cmet

Sweden view

2021.07.018

10.1016/ xgen

Species

Axolotl
Arabidopsis _—
mouse

Cell Line
Drosophila
None
cellline

Mouse

Tissue

Species

NCTC1469/Hepal-6
colon cancer
Lymph Node

Cell Line

Spleen

Kidney Organoid
neocortex

spinal cords

Biotech Categories ~  Spatial Transcriptomics / 10X Visium / guilliams2022spatial

Title Spatial proteogenomics reveals distinct and evolutionarily conserved hepatic macrophage niches
Short Name guilliams2022spatial
Date 2022
doi 10.1016/.cell.2021.12.018
Country Belgium
Journal Cell
Author Guilliams, M. Bonnardel, J. Haest, B. Vanderborght, B. Wagner, C. Remmerie, A. Bujko, A. Martens, L. Thone, T. Browaeys, R.

De Ponti, F. F. Vanneste, B. Zwicker, C. Svedberg, F. R. Vanhalewyn, T. Goncalves, A. Lippens, S. Devriendt, B. Cox, E
Ferrero, G. Wittamer, V. Willaert, A. Kaptein, S. J. F. Neyts, J. Dallmeier, K. Geldhof, P. Casaert, S. Deplancke, B. Ten Dijke, P.
Hoorens, A. Vanlander, A. Berrevoet, F. Van Nieuwenhove, Y. Saeys, Y. Saelens, W. Van Viierberghe, H. Devisscher, L. Scott,

C.L
Access GSE192742
Biotech 10X Visium
Species Mouse(15)
Tissue Liver({15)
N_Unit 24179
Data exp ti
select a GSM5764424 Download
experiment
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_ Expression View ooy ;i
Exploration

Genes/Features MIR1302-10
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SODB - Expression View
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STOmicsDB

- ' ST®micsDB Home Datasets Projects Samples Resources ¥ Collections  Submission ¥ Analysis  Help n
« 362 studies

STOmics DB « 8 technologies

Spatial Transcript Omics DataBase (STOmics DB) is a comprehensive repository of literature and

L T R S « 15,602 samples ()L ZEDE L
| B 7iEA i

Eﬁﬂ 7,339 Rﬂﬂ 362 '\g/ 17 % 128 15,602
= PUBLICATIONS En-iik DATASETS SPECIES * TISSUES SAMPLES Sam p Ie q ua | i t}‘, e .

I Submission See more difference >>>

ok kk

Data Archive Data Visualization ****

Deposit sequencing data and expression Provide visualization for expression data and
data into STOmicsDB present analysis results
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STOmicsDB - *

amples” page

ST®micsDB Home Projects Resources ¥ Collections Submission ¥ Analy Technology X
Date range ~
- Statistics
Search technology Q
Species B
Mesocricetus auratus B
Macaca fascicularis Brain Pancrealic ducta
Mus musculus Homa sapiens | » D ST 7,670 D GeoMx DSP 1,700
Homo sapiens Homo sapiens ® * sci-Space o
| Ar trophic | = -.
o iorn] St st i [ Geoseq 1348 [Jsterco-seq 1015
Macaca fascicularis dMGE Geo-seq ple-ecepto [ sci-Space 960 [] 10x Visium 930
P GeoMix DSP fon-small cell I . . .
Mesocricetus auratus 2 T o Hepatocellular carc [[] spatial Transcriptomics 664 [ ] scRNA 282
ore s fecies Tissuess Technology Disease D RNA-seq 192 D Slide-seqV2 172
‘ . [] APEX-seq 134 [ LCM-seq 109
Teares ~ A List [ ¢ Visible columns ][ Publish recently v } D EASI-EISH 101 D Tomo-seq 83
Brain svow 10 4 resits |:| ClumpSeq 45 |:| PIC-seq 45
Embryo [J snRNA 31 [ CuT&Tag 22
dMGE ]
Pancress samyffe ID Sample title Species Tissues  Disease Sex Technology  Source Sample quality @ Action D seqFish 21 D DBiT-seq 20
CGE A0001067 Zebrafinch_tectum Taeniopygia guttata brain - female Stereo-Seq Submission *
More >
STSAD000869 NKTCL14_Homo sapiens Homo sapiens Tumor - male Stereo-Seq Submission * < . PR
Development stage A i
STSAD000870  NKTCL15_Homo sapiens  Homo sapiens Tumor - male Stereo-Seq  Submission %
E125
c1as STSAQ000871 NKTCL16_Homo sapiens Homo sapiens Tumor - female Stereo-Seq Submission * Clear Confirm
E14 STSA0000731 postnatal day 0 Mus musculus heart - male Stereo-Seq Submission *
E70
dult STSAD000732  postnatal day 7 Mus musculus heart - male Stereo-Seq  Submission  #
Y -—
More > STSAO000733  postnatal day 56 Mus musculus heart - male Stereo-Seq  Submission % 7_ ~ 1
Technology A STSAD000004 tong-stsO06test002-title  Homo sapiens c ul male 10¢Visiom  Submission > &\ 1’ \]-
ST STSA0000005 tong-sts006test003-title hlororaphis subsp. chlororaphi @ not applicable not applicable 10x Visium Submission *
GeoMx DSP
Geoseq STSA0000006 tong-sts006test004-title Ancylobacter aquaticus 3 - pooled male and female 10x Visium Submission * e C n o 0 gy 0 u nt 0 m m e nt
Stereo-Seq
sci-Space Showing 1 to 10 of 15,602 resultis). < 1 2 3 4
More >
~
=~ preaecessor o
Disease ~ 7
. .
Pancreatic ductal adenocarcinoma V
Amyotrophic lateral sclerosis IS I u I I I
Triple-receptor negative breast cancer
Non-small cell lung caneer
Hepatocellular carcinoma I\/I X D P 1 O O B N t a
Geo S 7 y Nanostring
Sample quality @ ~
L Geo-se 1,348
7

1,015
960
930
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RBEDIEMBROY 7L emER < EHTW
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STOmicsDB - “Datasets” page

74NV x—%+ty b9 5: Species = “mouse”,

Tissues = “Brain”, Technology = “Stereo-seq” EDYUXFho—D:BAER

ST®micsDB Home Dat rojects Samples  Resources ~ Collections  Submission ~ Analysis  Help
@ Daterange ~ I A cellular resolution spatial transcriptomic landscape of the postnatal mouse brain (Dataset 1D: STD50000139)
List (3) Table Relevance hd | ‘ X 0
g 0o @ 8503 & 452 Spots: 120,000 Genes: 27,330 PMID: 35656552
- - -
‘ O 1& SAW: An efficient and accurate data analysis workflow for Stereo-seq spatial
W Species ~ . X Summary Visualization Data Related Sample
transmptomlcs (1D: STDS0000234)
Mus musculus (house mouse) of spatial transcriptomics involves ob ene expressior B Dataset information
Ambystoma mexicanum (axolotl) t of tools to be completed, and existing tools f I Catalog Summary:
Arab{dopsfs thaliana (thale-cress) yengkang Li,Ley 10, Fusiang a0,Shuangsang Fang,Dong Yuan Zijian Zhao,Qigi He » Dataset information Here we apply Stereo-seq to gens spatially-resolved transcriptomic description of the postnatal day 7 (P7) murine whole brain sagittal section near
R - - ; - - the middle line. Our study comprehensively dissected the anatomical regions, gene expression and gene regulatory network patterns and cell type
Bos taurus (cattle) GO0 @2 X 276 Mus musculus Spots: 2,343 Stereo-Seq localization at whole brain scale
» Contributors
€aencmabaitss elegans (POUNGWG... Overall design The experiment were performed according to the standard protocol of Stereo-seq
More » .
- . N N . . . P Accessions Technology Stereo-Seq
2 & ABSTA : Amniotes Brain Spatiotemporal Transcriptomic Atlas (0: sTDS0000241)
P Platform DNBSEQ-T10
L - The evolution of amniotes introduced the emergence of intricate brain organization, particularly in the » How to cite
telencephalon, but its genoarchit iic identity and evolutionary trajectory remain unclear. By constructin Species: Mus musculus (mm10)
o
& Brain . . . N ) o ; o
ACA a Zhenkun Zhuang,Fubaogian Hu uo Liao,Youning Lin,Duo; ang,Jinfeng Huang,Che Tissues: Brain
& 2024-04-17 0 : 89
ACP close to the hypothalamus & 2024-04 0 Mus musculus Sty Sterea-Seq Cell types: Fiber tract, Medulla and pons, Blood, LPO, CbXegr, CbXpu, Zona incerta, CbXigr, Meninge, ChWM, Ventricle, CbN, M
ACP distant from the hypothalam... Development stage: ~ P7
Al-CLA
. . . . Submission date: 2022-02-16 Update date: 2022-02-16
y 32 A cellular resolution spatial transcriptomic landscape of the postnatal mouse
ore > . sample number: 1 Section number: 2
brain  (p: STDS0000139) ?
DOI: 10.26036/5TDS0000139
£  Technology ~
Stereo-Seq @ Contributors
10x Visium 2 - Lo Spots: 120,000 PMID: 35656552 Mengnan cheng; Liang Wu; Chuanyu Liu Longai Liu
10x Visium,MERFISH Contact: chengmengnan@genomics.cn
10x Visium,Spatial Transcriptomic..
10x Visium,scATAC, scRNA B Accessions
More > CNGB Project: CNPOD02646
Publication: A Cellular Resolution Spatial Transcriptomic Landscape of the Medial Structures in Postnatal Mouse Brain
1 Dataset quality @ ~
W How to cite @
b2 8.0 84
N *_Cite database of STOmicsDB;




STOmicsDB - Visualization (1)

ST®micsDB Home Projects Samples Resources ~ Collections mission ¥ Analysis  Help

| A cellular resolution spatial transcriptomic landscape of the postnatal mouse brain (Dataset ID: STDS0000139)

o @ 8504 X 452 Spots: 120,000 Genes: 27,330 PMID: 35656552

Summary Visualization Data Related Sample

E/ \OZ“\ }l/ 0) E@iﬂ__\ Analysis type: i ~  Sections: MouseBrain_P7 sectioni_bin50.h5ad -

Eﬁ % E’ﬁ T‘\ g 6 ; = 62,968 cells @ STDS0000139_MouseBrain_P7_section1_bin50 CLUSTERING HEATMAP DOT PLOTS VIOLIN ) -
ICRZ BN e T = | =.| |Here

Stereo-seq¥ > 7L | = RSO T /T —
DFEIRIBELI AR | ' vav

243
Cell Metadata -

WCA2/3
L \ annotation

277
Marker gene -

WCbN
1,233
WCbWM
713
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984
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1,132
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809
mDG
492
W Fiber trac
2,056
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960
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default -
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STOmicsDB - Visualization (2)

ST@®micsDB Home Projects

Samples  Resources ¥ Collections ~ Submission ~ Analysis Help Q 2

I A cellular resolution spatial transcriptomic landscape of the postnatal mouse brain (Dataset ID: STDS0000139)

0o @ 8504 X 452 Spots: 120,000 Genes: 27,330 PMID: 35656552
Summary Visualization Data Related Sample
Analysis type: all - Sections:  MouseBrain_P7_section_bin50.h5ad

= 62,968 cells ® STDS0000139_MouseBrain_P7_section1_bin50

BEFHRR/ R~ | o

>

CLUSTERING HEATMAP DOT PLOTS VIOLIN )

Tir ~
. all
Clustering Mean 13
% E‘ 5 spatial % Expres’:ed: 783
ax: 7.
\ Gene Filter
Ttr

Cell Metadata - & Lj:‘ﬁ \‘/ - }l/ ‘T‘\ﬁ g t%ﬁjﬁ % E*R‘T‘\
total_counts g %

Marker gene A
View Ttr A
Marker Size b all selection
I
default -
etau Mean: 1.3 3.8
Color Scheme % Expressed: 80 97
- Max:78 78
; e Filter
Opacity
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STOmicsDB - Data

'S .miCSDB Home ets Projects Samples Resources ~ Collections

Submission ¥ Analysis  Help

| A cellular resolution spatial transcriptomic landscape of the postnatal mouse brain (Dataset ID: STDS0000133)

0o @ 8507 X 452 Spots: 120,000 Genes: 27,330 PMID: 35656552

hbad FexX X7 > B — FAIBE
Summary Visualization Data Related Sample

Show 10 -  results Analysis type v Download table (0)
I Data type
e File name File type = Analysis type @ Sample name Size Identifiers /
—
MouseBrain_P7_section1_bin50.h5ad h5ad processed P7_section1_Bin50 3.0G e I $ T — & /\ d) l) \/ j 7
MouseBrain_P7_section_singlecell.h5ad h5ad processed P7_section1_singlecell 1.5G (-] x

Showing 1 to 2 of 2 result(s).

< 1
*h5ad: AnnData format of original data, without any additional modifications by STOmicsDB ® Home / Data resources / Project / CNPOO02646
*processde. : AnnData format, with analysis results generated by STOmicsDB.
Spatial transcriptomics of brain for the postantal day 7 mouse
D -
@414 2270
- | Description: Brain develops in an intricately orchestrated sequence of stages, which starts with neurulation from the ectoderm of the embryo and takes a long time to postnatal to mature. A complete
. N understanding of this process requires a systematic characterizatian of cell states over the entire spatiotemporal r elopment. Recently technolagy of spatial transcriptome has brought
Summary Visualization Data Related Sample new insight to the field of brain science. This new era capitalizes on high-resolution molecular tools that enable large-scale mapping of markers, which, in an unbiased and unsupervised fashion, capture
the complexity of the nervous system. Here we use stereo-seq performed the spatial characteristic of the whole brain of the developing mouse at a key timepaint- postnatal day 7 (P7)
Data type: Raw sequence reads
Related type Related ID Related link

Related title

Sample scope: Monoisolate

Submitter:
CNSA project CNP0002646 https://db.cngb.org/search/project/CNPO002646/

Release date: 2022-04-29

(Grace Cheng); %4

Last updated: 2022-01-27

DO 10.26036/CNPOOG2EAG

Statistics: 2 samples; periments; 12 runs

Summary Visualization Data Related Sample

Data size: 2.2TB

. Dowdowd e ] dk Dovelond metaden | b et Pk of v

Show 10 -  results

Runs
Sample ID Sample title Species Tissues Disease Sex Technology Source Sample quality @ action Run ID Platform Library layout Qrganism Experiment ID sample ID Operation
NRO485629 DNESEQT7 paired Mus musculu N NS0513001
STSP0005129 P7_section_singlecell Mus musculus Brain - - Stereo-Seq CNGB L 2 & &4 []
NRO495630 DNBSEQT? paired us musculu CNX0412126 CNS0513001
STSP0005187 P7_section1_Bin50 Mus musculus Brain - - Stereo-Seq CNGB L8 8 & &4 [-] CNRO4SSE DNBSEQT? paired Mus musculu CNX0412126 CNS051300
NR0495632 DNBSEQ-T? paired Mus musculus CN. CNS0513001
Showing 1 to 2 of 2 result(s). < 1 >

NRO49563 DNBSEQ-T? paired Aus musculu: CNX0412126 CNS| i & Download data (189.58GB)




STOmicsDB - Visium example

74NV —%+ty b9 5: Species = “human’”,
Tissues = “Breast”, Technology = “10x Visium” EDYRFHH—DFERN

ST.miCSDB t Projects Samples Resources ¥ Collections Submission ¥ Analysis Help
« Datasets ) I I Human Breast Cancer: Ductal Carcinoma In Situ, Invasive Carcinoma (FFPE) (Dataset ID: STDS0000049)
List (8) Table Relevance w ‘ & (0)
o @ 3,945 X 851 Spots: 2,518 Genes: 17,943
Q Datasets Q ”

1S Human Breast Cancer: Ductal Carcinoma In Situ, Invasive Carcinoma (FFPE)

Sestehadvaticed (1D: STDS0000049) Summary Visualization Data Analysis results Related Sample
i 5 pm section from Invasive Ducta apiens Bre ie purchased from BiolVT W Dataset information
@ Daterange & Asterand Homo s Catalog
Summary:
. . . 8 20210609 (5 0 @ 3944 & 851  Homo sapiens Spots: 2518 S TR SEumVsTecnnr\fmm Invasive Ductal Carcinoma of Homo sapiens Breast. FFPE tissue purchased from BiolVT Asterand Homo sapiens Tissue Specimens
= (BiolVT)
- Species S » Contributors Technology: 10x Visium
; (] - 2 £ Invasive Ductal Carcinoma Stained With Fluorescent CD3 Antibody " ) Species: Homo sapiens (hg38)
Homo sapiens (human) ' (ID: STDS0000028) ceessions
Ambystoma mexicanum (axolot]) Tissues: Breast
; 2 a » How to cite )
Arabidopsis thaliana (thale-cress) ) Sex Female
not if
Bos taurus (cattle) Disease: Breast Cancer
B Homo sapiens Spots: 4,727 10x Visium
Caenorhabditis elegans (roundwo.. S Submission date: 2021-06-09 Update date: 2021-06-09
More > Sample number; 1 Section number. 1
i -~ = & y DOI: 10.26036/STDS0000049
o T : a (0 & 32 Human Cerebellum: Targeted, Neuroscience Panel (10: STDS0000045)
issues HAw @
g fresh frozen Homc ens cerebellum t sue Il Contribut,
. . : ontributors
Breast | tioned as d d I Pr ‘
ACA . No results.
¥ @ 553 X 240 Homo sapiens Spots: 4,992 10x Visium

ACP close to the hypothalamus

ACP distant from the hypothalam... W Accessions

Al-CLA
10x visium data: 10x GENOMICS
More’> O 4 € Human Cerebellum: Whole Transcriptome Analysis (/0: STDS0000044)
£ Technology A 1 T tissue was W How to cite @
» Cite database of STOmicsDB:
10x Visium

& 300 Homo sapiens Spots: 4,992 10x Visium [1] Xu, Zhicheng et al. "STOmicsDB: a comprehensive database for spatial transcriptomics data sharing, analysis and visualization.” Nucleic acids

10x Visium,MERFISH research vol. 52,01 (2024): D1053-D1061. doi: 10.1093/nar/gkad933'

10x Visium,Spatial Transcriptomic..
10x Visium,scATAC,scRNA
10x Visium,scRNA

* Cite visualization dataset:

[2] xcooc. Human Breast Cancer: Ductal Carcinoma In Situ, Invasive Carcinoma (FFPE)DS/OL]. STOmicsDB, 2021[2021-06-09)

52 Human Breast Cancer: Taraeted. Immunoloav Panel 0 STDS0000039) https://db.cngb.org/stomics/datasets/STDS0000049/. doi: 10.26036/STDS0000049 [0
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| Human Breast Cancer: Ductal Carcinoma In Situ, Invasive Carcinoma (FFPE) (Dataset ID: STDS0000049)

0o @ 3946 & 851 Spots: 2,518 Genes: 17,943
Summary Visualization Data Analysis results Related Sample
Analysis type: all v Sections: Human_Breast_Cancer_Ductal_10xvisium_processed.h5ad

= 2518cells @ STDS0000049_Human_Breast_Cancer_Ductal_10xvisium_processed CLUSTERING
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| Human Breast Cancer: Ductal Carcinoma In Situ, Invasive Carcinoma (FFPE) (Dataset ID: STDS0000049)

00 3% &8s Spots: 2,518 Genes: 17,943

Summary Visualization Data Analysis results Related Sample
Analysis type; all v Sections: Human_Breast_Cancer_Ductal_10xvisium_processed.h5ad

= 2518cells @ STDS0000049_Human_Breast_Cancer_Ductal_10xvisium_processed CLUSTERING
Options aaaQuidbam .
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View
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STOmicsDB — Analysis results (Visium) (1)

Note: 72 v b7+ —LICK>THIHTZ B Y —ILHELS

Home rces C / Help

| Human Breast Cancer: Ductal Carcinoma In Situ, Invasive Carcinoma (FFPE) (Dataset ID: STDS0000049)

0o @ 3948 & 851 Spots: 2,518 Genes: 17,943
Summary Visualization Data Analysis results Related Sample
Sections: stomics/Human_Breast_Cancer_Ductal_10xvisium_processed.h5ad -
I Catalog
- B Statistics
» Statistics
2
» Cluster markers n_genes_by_counts total_counts
» Hotspots analysis 8000 4
40000 A
» Spatial markers
6000} 30000
o o
3 3
® ®
> 4000 4 > 20000
2000 4 10000
01 %

Violin plot of some of the computed quality measures:

® The number of genes expressed in the count matrix
* The total counts per cell.




STOmicsDB — Analysis results (Visium) (2

Note: 72 v b7+ —LICK>THIHTZ B Y —ILHELS

ST®micsDB

B Cluster markers
I Catalog
The marker genes of each cluster were calculated by scanpy.tl.rank_genes_groups with the *wilcoxon™ method. If the original annotation information of dataset

» Statist is available, we use the original one, if not, we get the annotation information through scanpy.tlleiden.
atistics

Heatmap of the expression of the top 10 marker genes (bottom) for each cluster (right).

¥ Cluster markers

» Hotspots analysis

» Spatial markers

Top 100 gene expression markers for each cluster.

Show 10 - results *
Gene name p_val_adj @ p-value @ LogFoldChanges @ Cluster @
G e n e % j 7 U \\/ j 7 a % t SFRP4 3.7113010735301077e-82 6.659187516235072e-78 2.2289662 0
N
MMP2 1.6442420183301429e-72 1.4751317267448876e-68 1.7148831 0

o SS -
FIFP/NX—2DR—|C
€CDCBo 4.067168867740835e-70 2.432573699795794e-66 1.8558598 0
U \/ % DCN 2.022245523762502e-69 9.071287858217643e-66 16184675 0
j a .

CTSK 9.844439621362846e-68 3.532775602522271e-64 1.5896567 0

/ C1R 8.361668897965531e-66 2.5005570839365922e-62 1.3780049 0
’ c3 5.3817431885650745e-65 1.3794945433203305e-61 1493301 0
COLBA3 6.447541554250786e-65 1.446102976349023e-61 15188199 0

SFRP2 8.244238046739097e-65 1.6436262585848837e-61 16295322 0

JCHAIN 1.0164968712612627e-61 1.8239003361040836e-58 1.9364282 0

Showing 1 to 10 of 1,600 result(s). £ 1 2 3 4 5 6 . >




STOmicsDB — Analysis results (Visium) (3)
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F: £ 2 —I)L1 ~ 4 (£1]

ST®micsDB

I Catalog

» Statistics

» Cluster markers

Home Projects Sa 25 s Collections

B Hotspots analysis

The Hotspot tool is utilized for the identification of spatial variations within a dataset. We employ this tool to pinpoint spatially-specific modules

Heatmap of gene with spatial autocorrelation

]
le

5

» Hotspots analysis

-0

Z-Scores

» Spatial markers

B £ 2 —)Lmh)

module 1
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module 3

module 4

. b
Module 3

Module 5

Module 11
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Module 1

Module 10

Module 8

Module 4

Module 12
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Module 6

AU et
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STOmicsDB — Analysis results (Visium) (4

NMejﬁvF71—Atiofﬂﬁﬁﬁév—wﬁ£@6

Home

Collections Submission

Help

B Spatial markers

Spatially specific genes were identified by SpatialDE (https://github.com/Teichlab/SpatialDE ) with default options. SpatialDE identifies genes using spatial
I Catalog coordinates. It can be used to spatially resolve RNA-sequencing (e.g. Spatial Transcriptomics), or in situ gene expression measurements (e.g. SeqFISH or
MERFISH).
» Statistics

Show 10 - results *-»g\\v \/ D —_— I\\\ (176511@
» Cluster markers
Gene name p-value @ q-value @ > Max_delta Max_II Max_mu_hat Max_s2 t_ \eg f— I
» Hotspots analysis 0) E{K % J X I\ >

A2M 0.0 0.0 482.88131474... 1.9383192508... -2651.484957... 1.1800456542. 02713584
» Spatial markers AAMP 00 0.0 482.88131414... 4.3509832352... -2186.378124.. 0.7667497270. 0.0938177
AARD 0.0 0.0 881.20428215... 8.0508302370... -583.0216138... 0.1407644310. 0.0112068
ABCA1 00 00 881.20428215..  4.1787033783..  -2008452465... 05381946489.. 00683962
ABCA12 0.0 0.0 881.20428215... 2.4597702792... -236.9229188... 0.0972780890... 0.0257953
ABCASB 00 0.0 881.20428215... 4.8508763297... -1080.016141... 0.1744085227. 0.0267909
| E\ 1 Z ; % % U ‘\/ % ABCC11 00 0.0 881.20428215... 3.1777790534... -165.7055302... 0.1147443827. 0.0192396
% Eﬁ) / \0 g \/ /\o :/\‘ L — ABCC3 0.0 0.0 881.20428215... 8.1848578593... -1338.972755... 0.2353981223. 0.0204270
e
ABCC4 00 00 482.88131414... 32110560076,  -1958676212... 05352351780... 00872909
~ D ~ o.g_
y ’v / ; % ABCD3 0.0 0.0 482.88131414.. 4.1206465969... -1836.418633... 0.5180715840... 0.0656308

// Showing 1 to 10 of 17,651 result(s). < 1 2 3 4 5 6 . °




SOAR

SOAR Data Browser

Gene & Cell Analysis

Spatial transcriptOmics Analysis Resource

Discovery Download

« SOAR is a comprehensive database of 3,461 spatial transcriptomics samples with spatial coordinates from 13 species across 42 tissue types.

» Use SOAR to evaluate the spatial variability of genes in different tissues, assess possible cell-cell interactions, perform drug discovery, and visualize the spatial gene expression of

3,461 samples with spatial coordinates.

« Our fast and easy to use analytic and visualization framework aims to support your research needs!

(C 39 .Single Cell
PORTAL

wakon Omibn

Other public data collections and atlases

Spatial visualization

CcD4

Data Browser

3,461 samples with coordinates ' Different filters available

Technology

Organ

. —

Disease/Condition

Drug Discovery

More spatial variation Less spatial variation

Type to select agene -

Data Curation

« 3,461 samples with spatial coordinates
« 13 species, 42 tissue types
« 19 spatial transcriptomics technologies

Data Exploration and Analysis

Spatial variability
Gpx3

Cell-cell interaction
Cops5 CCl via CXCL16-CXCR6

Species
Tissue Type
Number of Genes

Research Topic

-log(p)

Data Processing

« Quality control

« Normalization and transf ion

« Dimensionality reduction

« Cell typing (deconvolution/annotation)

DGE analysis Drug discovery
PPl = Drug perturbation —
i=1
Log2FC
Gene & Cell Analysis

Evaluate spatial variability | Assess cell-cell interaction

Download

« 3,461 B> 7L
- 13 7&
- 1977/ —

Visium 1

11436

ST (Stahl et al.) 1

| 800

sci-Space {l 14
CBSST-Seq 1
spatial-CITE-seq 49
DBiT-seq | 36
Decoder-seq 14
MAGIC-seq15
Open-ST{] 22
Slide—seq 1
Xenium48
CosMx 49

| 367

MERFISH

1 613

EEL-FISH 11

Assess protein-protein interaction

Evaluate drug perturbation

3,461 post-quality-control samples from 42 tissue types

123 Cancer
Datasets

109 Brain
Datasets s And so
- g many

more!

Stereo—seq 1
STARmap -
osmFISH A

seqFISHH{7

seqFISH+ -

| 115
| 10
1

3

0 400

800 1200

Total number of samples

Figure from Li et a/., Scientific Advances, 2025



SOAR - Data Browser (Visium) (1)

@ SOAR  DataBrowser  Gene&Cell Analysis  Drug Discovery — Download — Help ~

Data Browser

« Click on a Sample number to visualize spatial gene expression and view its spatial variability analysis results

« The datasets are categorized into different research topics (the Topic column), and sample-wise conditions are recorded in the Condition column
Spatial Gene Expression Spatial Clustering Clustering (non-spatial) Cellular Deconvolution/Annotation
Show| 100 v entries Search: Spatial gene expression in 10x_demo_FFPE_brain_IF.1
Dataset Sample Technology Species Organ Tissue Condition Topic #Spots #Genes Publication.year Source
& Data Download
10x_demo_GE_breast_cancer_sec1 3 Visium Human Breast (?;:i:tr Malignant Pathological 3797 21129 2020
10x_demo_FFPE_brain_IF = Visium Mouse Brain Normal Normal 2407 15180 2020 ‘ 7
10x_demo_FFPE_brain 1 Visium Mouse Brain Normal Normal 2258 15202 2020 . ”
_— Breast " )
10x_demo_FFPE_breast_cancer L Visium Human Breast Malignant Pathological 2516 15946 2020
Cancer Gene
10x_demo_FFPE_kidney = Visium Mouse Kidney Normal Normal 3106 15588 2020 A2m -
Adjacent
10x_demo_FFPE_prostate_adj_norm - Visium Human Prostate Normal Normal of Normal 3459 15497 2020 ‘Type tosearchfora gene
Cancer
- Prostate . .
10x_demo_FFPE_prostate_cancer = Visium Human Prostate Cancer Malignant Pathological 4369 15574 2020
10x_demo_FFPE_prostate 1 Visium Human Prostate Normal Normal 2542 14840 2020 Normalized expression
Brosst I .
10x_demo_GE_breast_cancer_sec2 L Visium Human Breast Ce:::r Malignant Pathological 3983 21187 2020 0.0 05 1.0 15 20
10x_demo_GE_coronal = Visium Mouse Brain Normal Normal 2697 18768 2020
Showing 1to 10 of 3,461 entries Previous 1 2 3 4 5 - 347 Next Adjust the opacity of SpOtS
0 0.8] 1
‘ e Normalized spatial gene expression of A2min
0 01 02 03 04 05 06 07 08 09 1 10x_demo_FFPE_brain_IF.1




SOAR - Data Browser (Visium) (2)

STAGATEZF\ /- BIEFREOAICEIL .
spatial domains JSRZAY VT FHRRTEF A

. . Spatial Gene Expressior Spatial Clustering Clustering (non-spatial Cellular Deconvolution/Annotation Spatial Gen: Dressic Sp. Clustering B e e : ;
Spatial Gene Expiression Spatial Clustering Chistiring Celhilar Deconvolution/Aninatation P o g patial) Spatial Gene Expression Spatial Clustering Clustering (non-spatial) Cellular Deconvolution/Annotation

Spatial clustering in 10x_demo_FFPE_brain_IF.1 Clustering in 10x_demo_FFPE_brain_IF.1 Cellular deconvolution/annotation in 10x_demo_FFPE_brain_IF.1

Results will generate within 60 seconds. Thank you for your patience.
Deconvolution results are available for samples with multi-cellular resolution (e.g., Visium), while annotation results are
available for samples with single-cellular resolution (e.g., CosMx, Xenium, MERFISH).

Lar o

Cell Type

. GABAergic
- Glutamatergic
. Non-Neuronal

Spatial clustering of 10x_demo_FFPE_brain_IF.1 Clustering (non-spatial) of 10x_demo_FFPE_brain_IF.1

FRlEN-fREDCRIEHN XKy
I/ F ¥ — FTHRREIND




SOAR - Data Browser (Xenium) (1)

., SOAR DataBrowser  Gene & Cell Analysis Drug Discovery Download Help ~

“ . ” N o
enium o3
Data Browser /
« Click on a Sample number to visualize spatial gene expression and view its spatial variability analysis results

« The datasets are categorized into different research topics (the Topic column), and sample-wise conditions are recorded in the Condition column

Show 10 ~|entries

Dataset Sample Technology Species Organ Topic #Spots #Genes Publication.year Source A R — X . i\
- enium
Xenium x | o
e ~
Y T7ILEDHLNTWS
CBSST-Se -
< Head and
CosMx Head Neck
Schott_2024_Human_Primary_HNSCC_xenium 1 DBiT-seq Human and Squamous Malignant Pathological 4731 377 2024
Decoder-seq Neck Cell
EEL-FISH Carcinoma
MAGIC-seq Lymph
MERFISH Lymph | Node PMID
Schott_2024_Metastatic_lymph_node_xenium 1 Open-ST v Human Ymp Metastasis Malignant Pathological 3503 377 2024 - N y
Node 38917789
(HNSCC
Patients)
TgCRN N |
Xenium mouse_brain WT_AD 1 Xenium Mouse  Brain ( A%:soc?j) Pat:;';;:ii L, o767 347 2023
TgCRND8 Normal /
N B 2 N N 8
Xenium_mouse_brain_WT_AD Xenium Mouse Brain (ADModel)  Pathological 53779 347 2023
. . 9 . . TgCRND8 Normal /
A 2 X M 47
Xenium_mouse_brain_WT_AD enium ouse Brain (ADModel)  Pathological 58620 3 2023
. . 4 . . Normal /
Xenium_mouse_brain_ WT_AD 2 Xenium Mouse Brain Control . 59841 347 2023
Pathological
. . 5 . . Normal /
Xenium_mouse_brain WT_AD 2 Xenium Mouse Brain Control . 57967 347 2023
Pathological
. . b . . Normal /
Xenium_mouse_brain_ WT_AD Xenium Mouse Brain Control . 58493 347 2023
Pathological
Showing 1 to 8 of 8 entries (filtered from 3,461 total entries) Previous 1 Next

N
CDIJADKY TSI wIT 3L



SOAR - Data Browser (Xenium) (2)

STAGATE %R\ 7=
TR REZY T

el

=2

L

LFHE

Spatial Gene Expression

Spatial gene expression in Xenium_mouse_brain_WT_AD.é

Slc17a7

Gene

Abca7 v

Adjust the opacity of spots

Normalized spatial gen
Xenium_mouse

Sic17a7

Spatial Clustering

Spatial clustering in Xenium_mouse_brain_WT_AD.6

STAGATE_cluster

Spatial clustering of Xenium_mouse_brain_ WT_AD.6
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Data Sources

C39

Gene Expression Omnibus

1O\IGENOMICS

Lung Cell Atlas
Heart Cell Atlas
Reproductive Cell
Atlas

Zenodo
Mendeley Data
Etc

GEOquery

Manual
collection
bbbt

Raw Data

Image data

Transcriptome data

Annotation data
Species, tissue, condition,
age, sex, publication, etc

Processed Data

\4

Spatially variable genes

Quality indicators

Curated annotation

Pathway activities
Cell type compositions

Seurat object

Database

%) DeepSpaceDB
https://deepspacedb.com/

- Samples
- Functions


https://deepspacedb.com/
https://deepspacedb.com/

7/)T5F—>arr—X0OINER
0

Gene Expression Omnibus

| SEARCH | SITE MAP | GEO Publications  FAQ  MIAME _ Email GEO
NCBI > GEO > Accession Display Not logged in | Login @ Sample GSM7055907 Query DataSets for GSM7055907
Status Public on Jun 16, 2023
Title MDX4
Scope: Format: Amount: GEO accession: [GSE225766 el
Sample type SRA
Series GSE225766 Query DataSets for GSE225766
Status Public on Jun 16, 2023 Source name Gastrocnemius
Title A cellular and molecular spatial atlas of dystrophic muscle .
) —— Organism Mus musculus
Organism Mus musculus e } i
Experiment type  Expression profiling by high throughput sequencing Characteristics tissue: Gastrocnemius
Other genotype: MDX
Summary Asynchronous skeletal muscle degeneration/regeneration is a hallmark feature
of Duchenne muscular dystrophy (DMD); however, traditional -omics Extracted molecule pOIVA RNA
technologies that lack spatial context make it difficult to study the biological Extraction protocol 10x Genomics Visium Spatial Gene Expression for Fresh Frozen Tissue v1.0
mechanisms of how asynchronous regeneration contributes to disease
progression. Here, using the severely dystrophic _D2-mdx_mouse model, we
generated a high-resolution cellular and molecular spatial atlas of dystrophic Library strategy RNA-Seq
muscle by integrating spatial transcriptomics and single-cell RNAseq datasets. A . A
Library source transcriptomic
Overall design Gene expression profiling analysis of spatial transcriptome data taken from Library selection cDNA
wildtype (DBA2/]) and dystrophic (D2-mdx) mouse gastrocnemius/plantaris .
musgfs ( ) ystrophic ( ) g P Instrument model Illumina NextSeq 500

Contributor(s) Stec M, Su Q, Adler C, Zhang L, Ni M, Wei Y, Atwal G, Halasz G

Citation(s) Stec MJ, Su Q, Adler C, Zhang L et al. A cellular and molecular spatial atlas of
dystrophic muscle. Proc Natl Acad Sci U S A 2023 Jul
18;120(29):€2221249120. PMID: 37410813

Data processing Spaceranger 1.3.0
Assembly: mm10

Submission date  Feb 21, 2023 Submission date Feb 21, 2023
Last update date Sep 18, 2023 Last update date Sep 18, 2023
Contact name Michael Stec .
- ! Contact name Michael Stec
Organization name Regeneron Pharmaceuticals
Street address 777 Old Saw Mill River Rd Organization name Regeneron Pharmaceuticals
City Tarrytown Street address 777 Old Saw Mill River Rd
State/province NY City Tarrytown
ZIP/Postal code 10591 .
Country USA State/province NY
ZIP/Postal code 10591

Platforms (1) GPL19057 Illumina NextSeq 500 (Mus musculus) Country USA
Samples (11) GSM7055901 WT1
= Less...

GSM7055902 WT2 Platform ID GPL19057

GSM7055903 MDX1 Series (1) GSE225766 A cellular and molecular spatial atlas of dystrophic muscle

GSM7055904 MDX2
GSM7055905 WT3
GSM7055906 MDX3
GSM7055907 MDX4

Relations

https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE225766



— — ~N \ O
7/ T—arvROFT VATV —
S UBERON anatomy ontology . X

The most superficial muscle of the triceps surae group, in the posterior portion of the lower hindleg. @

atso sppears in () ED CDEDE - (sample DS|D000466)
Synonym  gastrocnemius muscle @  m. gastr m.gastr
4-anatomical entity (16,129) DeepSpace ID DSID000466
pepicteciby 4 material anatomical entity (16,080)
I/ 4 anatomical structure (16,030)
/’ 4 anatomical system (13,717) Sample ID GSM7055907
4 @ organ (11,154)
4 -muscle organ (835) Series ID GSE225766
4 skeletal muscle organ, vertebrate (675)
4 limb muscle (120) Platform Visium V1

Gastrocnemius | 4 hindlimb muscle (64)

4 muscle of leg (36)

S Organism mouse
| “ fmmmam.mscle {
! } gastrocnemius (2
' - — Organ skeletal musculature
[ —~ J m Organ Detailed gastrocnemius

[J Exactmatch [ Include obsolete terms Include imported terms

Condition muscle tissue disease
H Condition Detailed muscular dystrophy
Human disease ontology
muscular dystrophy Sex male
' http://purl.obolibrary.org/obo/DOID_9884 I Copy
Age or Stage 6 week

A myopathy is characterized by progressive skeletal muscle weakness degeneration. @ — M1z AY
ﬁ ~ |—LL|
— — Y S
Post Mortem --

Also appears in

[ 5 o ] m Ethnicity or Strain D2-mdx c: H:\I'—_l': Faﬁ 7b§\ 7")\ 7")\ %
[J Exactmatch [] Include obsolete terms Include imported terms Descr]ption severely dyst —_— S N
- EE \ﬁFq'l‘ibizEﬂit ‘%
SERE DAY K AN

Source GEO
Tree e =1
Source URL GSE225766 | = L L I\/l S % {E L \ E’-lgéj\ E/\] 7"&: E Ej]
4 disease (11,597) S

4-disease of anatomical entity (8,755) PMID URL: 37410813 % i \

4 -musculoskeletal system disease (1,266) . {t E E [/ 7—\_ \)
4 muscular disease (330) Date Published: 2023-06-16
4-muscle tissue disease (260)

4-myopathy (232)
|> muscular dystrophy (106)'
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Human
lung

1,361 samples 9

skin of body
kidney

breast

gland

heart
pancreas
spinal cord
large intestine
uterus

mucosa
abdomen
ovary

limb

lymph node
stomach
thymus

artery

tonsil

digestive tract
placenta

small intestine
central nervous system
skeletal joint
spleen

testis

pharynx
skeletal musculature
skeletal system
cardiovascular system
chest

organoid

brain

N
<
S

O —m——

Mouse

783 samples

t I\ &Zﬁ? I7 Z (version 1.1)

brain
liver

lung
pancreas

skeletal musculature

Condition

[l Healthy
I Cancer

I Neurodegenerative disease

[l Disease by infectious agent

[ ] Respiratory system disease

[ ] Central nervous system disease
[ ] Cardiovascular system disease
[[] Urinary system disease
[[]Immune system disease

[ ] Chromosomal disease

[ ] Connective tissue disease
[ ] Other

50 100 150 200 250
Sample count

skin of body
small intestine
spleen

large intestine
kidney

spinal cord
heart

limb

embryo

gland

ovary

eye

breast

lymph node
thymus
cartilage tissue
skeletal system
connective tissue
esophagus
mucosa
skeletal joint
adipose tissue
stomach

0 50 100 150 200 250 300
Sample count
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Human tissue slices
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DeepSpaceDB — Top page

Database:
A I

Search:
EBIZFORRY A28 3
A

Upload:

B4 dVisium dataz 7 v 7

a—F

Tutorial:
£ 57+ & FAQs

About:
BWEMEEES| H

Contact:
MEITIL—T85 LR
&

1 2 3 4 5

DeepSpaceDB Database Search Upload Tutorial About Contact

DeepSpaceDB-v - Explore 5
Spatial Transcriptomics

Visualize, Analyze, and:Discover

Welcome to DeepSpaceDB, a comprehensive spatial transcriptomics database hosting over 2,100 samples across human and mouse tissues. Our platform integrates high-
resolution spatial data with powerful analysis tools, enabling researchers to explore gene expression patterns in their biological context.

Whether you're studying tissue development dlsease progression, or cellular organization, DeepSpaceDB provides the tools and data you need to unlock spatial insights in
your research. ¢ ) >a

Total Samples Total Spots Human Samples Mouse Samples

2144 5.4M 1361 783

Latest News

e Our manuscript it lucing De »aceDB was published in Nucleic Acids Research [2025 Oct 29]
e Our protoc aper was publlshed in the Journal of Visualized Experiments (JoVE) [2025 Sep 5]
e We updated DeepSpaceDB The current version (v1.1) contains 2144 Visium samples. [2025 Jun 3]




eepSpaceDB — Demonstration (EhiE]

DeepSpaceDB Database  Search Upload Tutorial  About  Contact

DeepSpaceDB Explore Spatlal
Transcnptomlcs -

Visualize, Analyze, and Discover

Welcome to DeepSpaceDB, a comprehensive spatial transcriptomics database hosting over 2,100 samples across human and mouse tissues. Our platform integrates high-
resolution spatial data with powerful analysis tools, enabling researchers to explore gene expression patterns in their biological context.

Whether you're studying tissue development, disease progression, or cellular organization, DeepSpaceDB provides the tools and data you need to unlock spatial insights in

your research. Learn more about DeepSpaceDB

Total Samples Total Spots Human Samples Mouse Samples

2144 5.4M 1361 783

Latest News

We updated DeepSpaceDB. The current version (v1.1) contains 2144 Visium samples. [2025 Jun 3]

We put our preprint about DeepSpaceDB on bioRxiv [2025 Jan 6]

A short article about DeepSpaceDB was publlshed in @ﬁEd& (< plified Chinese Iraditional Chinese) [2024 Dec 13]
A short article about DeepSpaceDB was published in JS )




DeepSpaceDB — Database tab (1)

¥ —7— F#&% (and)

DeepSpaceDB

BE74NVE—

Tutorial About Contact

Search

Database Upload

Filters Preview

Organism

Organ

Detailed Organ

Condition

Detailed Condition

Source

Organism

human

human

human

human

mouse

mouse

mouse

mouse

mouse

Condition

cancer skin of
body

cancer skin of

body

cancer skin of
body

cancer skin of
body

brain

brain

brain
brain

brain

2,144 results found <

Source

Date

Published

2020-06-22

2020-06-22

2020-06-22

2020-06-22

2021-06-03

2021-06-03

2021-06-03

2021-06-03

2021-06-03

2021-06-03

Show

&

&

DeepSpace ID

Organism

Processed Organ

Condition

Condition
Detailed

Details

DSID000001

human

skin of body

cancer

squamous cell

carcinoma

cutaneous
squamous cell

carcinoma; same
patient as sample
GSM4565824

BEREATWS
Yr7rob=l) —



DeepSpaceDB — Database tab (2)

74N Z—IZTE FELAAZZEIRL 7=

DeepSpaceDB  Database

Filters

Organism

Organ

Detailed Organ

View All

Condition

Detailed Condition

Source

View All

Search Upload Tutorial About

Contact

Organism Condition

cancer

breast

Date
Source Published

2023-09-08

cancer

cancer

breast

breast

2023-09-08

2023-09-08

human cancer

breast

2023-09-08

cancer

breast

2023-09-08

DeepSpace ID

human cancer

cancer

breast

breast

2023-09-08

2023-09-08

Organism

Processed Organ

breast

2023-10-09

Condition

cancer

human cancer

2023-05-15

2023-01-07

Condition
Detailed

Details

93 result

found (filtered from 2,144 total entries)

Sample Page

Preview

DSID000600

human

breast

cancer

breast cancer

¥ EFIIREEMNROT / 7 —
vavhHftWwTWaELEZRT

R=R7A—)L

BATEY YT A
DYy



DeepSpaceDB — Sample page (1)

ﬁ 7_ DeepSpaceDB  Database  Search  Upload  Tutorial ~ About  Contact

4 1% B e e e
z L HiHEB

5ZLh

- Location Quality Image annotation Clusters Genes Pathways Cell types Tissue Explorer Download

Metadata of DSID000600

DeepSpace ID DSID000600
Sample ID GSM7782699
Series ID GSE243275
Platform Visium V2

. Organism - human

Organ east
Organ Detailed

Condition

Condition Detailed

Sex

Age or Stage

Post Mortem
‘ Ethnicity or Strain
‘ Description
Source GEO

Source URL

PMID URL:

Date Published: 2023-10-09




Quality Image annotation Clusters Pathways Cell types Tissue Explorer Download

Location of the sample in the databasee

Embedding of all samples in DeepSpaceDB. The current sample is indicated as the point with a larger size. Select a spot to see it's preview information:

artery
heart

= AN
LocationX 7 <ia, 2—¥—i3
liver e _
= BT Y 7N EBEICRT LA TES
-
S

©c o 0000080

o

o e oo

%_J%'{f‘;;ooqn 'Y —IILTHLK
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~
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- - % © abdomen
Human tissue slices S
Mucosa I < o o > s
AY \} —
gy gTH 7LD T7LE 31—
o © artery fr—
~_ " Heart 2 ® heart tlj %
Skln ° @ cardiovascular system
» ~ o o digestive tract Information about selected sample:
° o & o © large intestine
§ og;'b ® o liver DeepSpace ID: DSID001012
Brain, .7 3° > ‘\ - —leb o° o °© [eolr) © mucosa
Spinal dord *%%,  *"¢ ot o~ % 6 o 09 © pancreas Organism: human
‘&= \‘\ ° . o ° © o © small intestine
NE o e e ; < °c$ o o <Y © stomach )
i 1 o
o ! L% ’ % o . Q:oQ o, o lymph node Organ: gland
I : ” \\ Y g d% O spleen Conditi
O o thymus ondition: cancer
Bre\ast i IO ,' ° 00 @@o ° o f, ° ngg .. o tonsil
Lung (fetal) — 2 . "Thymusl % o o o o gland Detailed Condition: prostate cancer \
/, \\\ : tonSll \ (<] °° © 0 skin of body
Pl e o Kidney ° § o limb Details: prostatic cancer; NEPC pT4N1MO
i R % © ° Ske_leta‘ musculature and ARPC pT2aNOMO, Gleason score of
\ Many cancer ' .. / oo e o brain
(o} : y I Kldney Liver & o ® central nervous system 4+4
5 | Samp|eS : ° &0 0 spinal cord
YJ Uingrmem o Sitsie s ) 2 o0 © abdomen
Liver (fetal) o ® chest Close Sample Page
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Sample Location

Image annotation Clusters Pathways Cell types Tissue Explorer Download

Quality of this sampleo

QualityX 7 <. 4> 7ros+y

cunttymasmrer |t gt (iin ey F 4 (BEINEBEFHLY — REA
Ploting the spatial pattern of quality measures of this sample t“ ) % EE =% < % % .
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Show LLM annotatior{ ¥

Annotation by a human expert is on the ri

Image annotation® 7

I AAIY Y FILIFIEAESEL (ER
ERAKZIARRES) (&2 7/T7—> 3

vHDOWLWTW5S,

Visium H&E B[R |38 FE D 2R A E 13%'
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Original image

5 x 5 tiles GPT-do~>7AV 7 b

LLMR—ZXD7 / T7—Yarid
A RO VE

This is a part of an H&E image ofa [---]

& Describe any tissue features or signs of
¥ pathology in at most 100 characters. If there is wp R % INEE
not enough tissue to say anything, write ‘empty’



DeepSpaceDB — Sample page (b)

Image annotation JF T 1 1EE
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DeepSpaceDB - Sample page (6)

Location Quality Image annotation Clusters Pathways Cell types Tissue Explorer Download | t ;

Spot clusteringe

Visualization of spot clustering within a 2D embedding and inside the tissue. Colors represent clusters of this sample only, clusters found in the entire database, or BASS/BayesSpace domain clusters.

Choose clustering method:

® Standard Clustering O BASS Spatial Domains O BayesSpace Spatial Domains L
Image annotation

Choose which clusters to display:

® Sample clusters O Database-wide clusters — Invasive

— Non-invasive

Clusters inside 2D embedding Clusters inside tissue section LT o oD Vessel

S Necrosis
Point size: edium S
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immune system disease -

skin disease =

muscle tissue disease =

sleep disorder =

mouth disease =

female reproductive system disease =
mortality
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Location Quality Image annotation Pathways Cell types Tissue Explorer Download

Spot clusteringe

Visualization of spot clustering within a 2D embedding and inside the tissue. Colors represent clusters of this sample only, clusters found in the entire database, or BASS/BayesSpace domain clusters.
Choose clustering method:

® Standard Clustering O BASS Spatial Domains O BayesSpace Spatial Domains H
Image annotation

Choose which clusters to display:

O Sample clusteff ® Database-wide clusters — Invasive

—— Non-invasive

Clusters inside 2D embedding Clusters inside tissue section ke oD Vessel

Point size: | Medium ¥
Cluster iy
® connectivel C

Necrosis

connectivel0

.
® connectivell
.

connective12 B A

connectivel3

* connective2 o %o o5 o ? D

® connective3

connective4

connectiveS * o N DO

connective6 : ~
4 5 (e
® connective? ¥ .
connective8 . (-
s connectived M ‘ Q{P

epitheliall
epithelial2 tumorl D
epithelial3 tumor2 .

immunel

tumor3
tumord

immune2 2'.::5 as K3 Q
immune3 L tumorsS U a/)
immune4 3 i tumoré
liverl ‘_ < tumor?7 9

A5 T

tumor8

liver4
muscle

neuron2

¢« T—RAR—XTA KDY FZARX—|L Visium > TILOEBE S EIRT RICERTH 5,
e ZZTldtumorg 2R EZ—(AHB8)rY > FILoH EEEICRET S




Sample Location Pathways Cell types Tissue Explorer Download

Spot clusteringo

Visualization of spot clustering within a 2D embedding and inside the tissue. Colors represent clusters of this sample only, clusters found in the entire database, or BASS/BayesSpace domain clusters.

Choose clustering method:

O Standard CIusterin!@}BASS Spatial Domains O BayesSpace Spatial Domains I *{_}E%Z% E/\J 7(3: 7 _3 Z ﬁ U \/ 7\‘u9* L: /\\\ /r Z\\%)tb
Choose number of domains: E‘I‘;f E/\J 7 5 X ﬂ I) \/ 7\‘% f:l:l_?:j:R T\ % %

@® 5 Domains O 10 Domains

Clusters inside 2D embedding Clusters inside tissue section

Point size:
BASS Domain
BASS Domain
.

1
2
3
4
5

g

LG

A
LG

BayesSpace spatial domains

Clusters inside tissue section

Point size:

BayesSpace Domain
e 1

w N

(LN

Spatial domains IIEBZFRIBEFRICMZ CEBBERZ2HBAWVWVTI SRR T %51TS.

« DeepSpaceDB [ZBASS %> BayesSpaceZFAW/-7 S X2 v 7 &IBHELTWLS
- BIThLEoN N XA I3EYFIFEZLIFLITRLTWVWS
- Uz EF—%¥ BEHEWHEITOEE
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Location Quality Image annotation Clusters Gen Pathways Cell types Tissue Explorer Download COL 3/4 ]

Spatially variable geneso

Analysis method: SingleCellHaystack v

singleCellHaystack was used to predict genes with differential expression patterns within the tissue space. Check our FAQ for details on gene expression units.

sach ] Download csV

i Point size: | Medium ¥
Gene D_KL log.p.adj oint size 3
Expression

DCN 0.11 -422.7

2
COL3A1 0.04 -389.35
CXCL12 0.14 -382.2 .
C1R 0.11 -381.08 )
TAT 0.53 -380.81
COL1A2 i -376.18

Expression

CCDC80 : -372.24 gs
COL14A1 ¥ -371.87 .
COL1A1 X -370.2

25
MMP2 X -369.66

2

18,056 results found
1.5

+ GenesX 7 CRREMEEEET (SVG) 2 FHTEs | L
SVG & IXFAER RN X —2 % H DEEEFTH S o :
« DeepSpaceDB TIESVGFRI 7O 7LD 55
singleCellHaystack BinSpecth'#| A Al g




singIeCeIIHaystack FiEim

singleCellHaystack |Zfi @ P EEETFHREDOOHDRY ICE DT EHPRIRER
EjJ 'fK%%%/I\JT%

’:}Z_ b#’w‘: F'eﬁ SVG SVGTIE 7z Ly

™ high

“low

Y D WEENT B4 DBIZTFHIRDITH
% ELAE (ZHA1LL

Vandenbon and Diez, Nat Commun, 2020 and Vandenbon and Diez, Sci Rep, 2023
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Location Quality Image annotation Clusters h Cell types Tissue Explorer Download *ﬁ {j’t /% Ii{t

Activity
. . ®
Spatially variable pathways -
We estimated the activity of biological processes in each spot based on the expression of genes known to be involved in each process. singleCellHaystack was used to predict pathways with
significant non-random patterns within the tissue. Check our FAQ for details on pathway activity units. 0:>
sarch] ] ———"
Pathway DKL log.p.adj Point size: |EEEEEEI L
Activity 0.2
COLLAGEN_FIBRIL_ORGANIZATION 004  -416.28 D e '
EXTRACELLULAR_MATRIX_ASSEMBLY 0.03 -394.88 oL
COLLAGEN_METABOLIC_PROCESS 0.02 -382.52 g
COMPLEMENT_ACTIVATION 0.03 -374.87 -0.1
SKELETAL_SYSTEM_MORPHOGENESIS i -370.75 -0.2
ATP_METABOLIC_PROCESS ? -369.11
Activity
0.4
COLLAGEN_CATABOLIC_PROCESS i -367.6
REGULATION_OF_EXTRACELLULAR_MATRIX_ORGANIZATION i -367.48 g:3>
CELL_JUNCTION_DISASSEMBLY i -367.28 0.3
CARTILAGE_DEVELOPMENT 2 -364.16 o
0.2
3,152 results found ‘ Vs L
8l e
" ol N
5 ’ $ohen 0.15
5 . v &% i,
b T S 0.1
avs o > & P 3 4
4 ¢ a0 '8
o ; g ¢ 0.05

- EEEE)I/ SR A L3 Z DFEED TR Eaé MrE RS /ISR A THB.
HIEZ DR A ICEADLIEBEGEFEORIBICEOVLTWS
o FAllZ singleCellHaystackiZE DWW T W3
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Tissue Explorer Download

Sample Location Quality Image annotation Clusters Genes Pathways

Cell type compositionse

We predicted the cell type composition of each spot using the RCTD method. For each spatial sample, we selected a suitable reference single-cell RNA-seq data to use for this prediction. The plots

below show the predicted fraction of each cell type in each spot, as well as the cell type with the highest predicted fraction in each spot.

® RCTD O SPOTlight 7°}l/§'7 y ﬁ\ ,so

Select cell type

il e s & BEIR

malignant.cell %

Predicted cell type fractions Top predicted cell type

Point size:

Cell type

® mesothelial.cell

* myoepithelial.cell.of. nammary.gland

* |ymphocyte.of.B.lineage

e malignant.cell
macrophage

* Tcell

* myeloid.cell
luminal.adaptive.secretory.precursor.cell.of. nammary.gland
dendritic.cell
luminal.hormone.sensing.cell.of. mammary.gland

ARy pZTED
malignant cells(&
HEHAD) TH B HEXK
HREFEINTWS

« Cell types® 7 CIXRCTD £ 7-1x SPOTlightZ B\ CiliafE % 58l
« TNHLDOFRIET T ILEILRNA-seqT — X L DLLEICEDWLT W3

ARy T LD
¥ Al pafE
(hard to see)



RCTD 73

Spatial transcriptomics /

Proportion

O
o

scRNA-seq reference

A 4

° e
r : ® Purkinje probabilistic model
°
o® ® Bergmann
) Granule Y” | }\”N Pmsson{Nj}\”) p

Expression dimension 2

= |

yi+ o
M B IN (% 2 )

k=1
o o
“se S e \_ O\
Expression dimension 1

Robust cell-type decomposition (RCTD)

True pixel cell-type and gene expression profile

i 1

. XX

Gene 1 2 3 4

S Observed pixel

UMls
UMlIs

g

‘-——v———

\ Gene 1 2 3 4

/ Reference-based \ /

A 4

Maximum-likelihood cell-type assignment

Doublet mode «— . —> All cell types

RCTD |z B & 3 ET
Visium > 7L T & |C E“*d)

Figure from Cable et a/.,, Nat Biotech, 2021
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Spatial map of cell types
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“Tissue Explorer"2 7 Tl —Y—A4 > 2 Z 77 4 7H LD A 8E

Location Quality Image annotation Clusters Pathways Cell types

Tissue Explorero

Select spots of interest Current selections

i3
im' 'p Cluster Cluster
N SRR 3 e 0 XXOOD ;x:.‘, T:'x,xxxxxxx X ; r RERSeeseees e All Spots
- XITX L 1 X b § XTXIITLY SRR . Setl
TXL LR AL I A A e e SRREEe LI
N oo SRanat DXL T LT o set2
s X 1500 5 1 DL ¥
T Ee lI
:‘\ g 5 : i

XL 1’!‘!"‘
XX]X'X’X’lxl"
e s

’
xXxlllllll
TXIXITL

X

e oue
T oo
foRaeeneonsens
e enu e
lxlxxlxlxll 1

5ol
TXTILY
LI

XTI
e eeesanenns
Sesa R e

e e R ees!

Select a set:

Download

Make a new set Add to set

Cluster Selection ® Set 1
Remove set Remove from set

S Number of spots in Set 1: 1127
1 - Jgﬁ L 7-: 'p Reset all sets Reset set
O Set 2

ﬁ % Set # t L A Y Number of spots in Set 2: 752 Compare gene expression
~ [ W Ay Compare pathway activity
D ABIC LT

IHTE DEIRE

2. lkBRY X M IC
Nz

3.ty ME
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eSS R 1 “Tissue Explorer’ X 7O T HICRKRREN S

-(\OKYBIOEEJAIWIQJ\
2
VDED.2

— : H L 32U LEDiEE A=
Table expression in selections > R
P RL7-BE L. TLE™Y

Search:| Plot Type: @ Scatter Plot O Volcano Plot —
- YDty bEFRRT

Set1 Vs ! \EE Sy — N
e srEsTENTES

Genes Set1 Set2 (Difference) (P-Value) Value)

Data points
—— No change
5-fold increase

e Visualization:
- scatter plot
- volcano plot

— — >
A= — 7‘)1/. NRAS 224 0.58 1.663 1.00e-300 1.8%e-
pI=R iy 7 .
\aa TR/_\Eiﬁ% *L%\\*L CSDE1 2.74 117 1.563 1.00e-300 1.8%e-
- 13E
TS -p/\ -7
7 i/j SIKE1 121 037 0.842 1.00e-300 1.81e-
D EE
!—' VANGL1 1.20 0.30 0.901 1.00e-300 1.81e-
% E’ ' : ;I WDR3 0.99 0.26 0.730 1.00e-300 1.81e-

- P - Va | U e (t_te St) PHGDH 1.09 0.16 0.926 1.00e-300 1.8%e-

set2

- AdJ usted p—Va | ue HMGCS2 240 0.29 2.101 1.00e-300 181e- Th |t . | | t
ECM1 246 0.55 1.910 1.00e-300 1.81e- p
Gene: DCAF7
S100A6 1.74 294 -1.196 1.00e-300 1.81e- 200 . i e 508
-Log10(Adj P-value): 295.743
MUC1 2.58 1.02 1.563 1.00e-300 1.81e- Adjusted P-value: 1.81e-296
v 250
=}
©
5
< - 2 3 4 5 .. 1806 > 18,056 results found % 200
@
@
2 150
o
< .
i
g 100 =
=
50
& -2
Difference
— Higher In set2 | Higher In set1 —
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LR TR R 1T “Genes” X T CHEER T A Z LA TE 3

IGKC

o8 &%

WO "4 O e Y
il |

Expression

Expression

[V

S

set2

o Data points
No change
— 5-fold increase
— 5-fold decrease

— 10-fold increase
— 10-fold decrease
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Expression
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Cell-cell communication analysis results from CellChat.

2k Download CellChat Results (CellChat.csv)

& Download filtered_feature_bc_matrix.h5

& Download seurat processed.rds

& Download seurat_raw.rds

a2k Download moduleScores.csv

& Download haystack_genes.csv

& Download haystack_moduleScores.csv

& Download SPARKX.csv

& Download BinSpect.csv

& Download BASS.csv

&% Download BayesSpace.csv

ak Download CellChat.csv

& Download cell_type_prediction_SPOTlight.csv
& Download cell_type_prediction_RCTD.csv
& Download spatial/tissue_lowres_image.png
&k Download spatial/tissue_hires_image.png
&% Download spatial/scalefactors_json.json

&% Download spatial/tissue_positions_list.csv
ak Download All Files

Cell-cell Communication

Download data

CellChatic & 3 ¥HRaMEI4E

B {ERFH
(Jin et al,, Nat Protocols, 2024)
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Search tool: T— X R—ZXEHI HLIER

DeepSpaceDB  Database | Search | Upload  Tutorial  About  Contact o ‘ié_ 1ﬁ % 0) 1;7%% -ﬁE L: O L \ T ;‘g—'E L \ ;‘lﬁ—l
Gene and Pathway Search %g/\d) e l\ C\.'_ fd: %
o a - PREL DR/ —2 % FOY

BRL-VEGTONSRY 2 A AN YTNEBRBITRRTE D

Organ Distribution Organ Condition Source log.p.adj
liver (n=123, p = 1.85e-78) - | | | |
B e oo, b eo6e10= Tl L | LTI DSID001919 liver cancer GEO 39900120 -536.15
testis (n=3, p = 0.395)-
ovary (n=20, p = 1.000)- .
pancreas (n=63, p = 1.000)- | | DSID001370 liver cancer GEO -- -487.46
[0S |ntestme(zf315 Dz }?EE): U iy | mani 1 | Il
DSID001917 liver cancer GEO 39900120 -415.15
z LDt/ R — A EWIIEIC TS
R R DA /N > 7Y 5@ WM IE [ 37 LS 4
> DSID000838 liver cancer GEO 36652202 -365.63
DSID001916 liver cancer GEO 39900120 -355.89
DSID001913 liver cancer GEO 39900120 -346.59
DSID001912 liver cancer GEO 39900120 -336.28
DSID001914 liver cancer GEO 39900120 -322.7
DSID001918 liver cancer GEO 39900120 -306.73
DSID001915 liver cancer GEO 39900120 -298.14
\ J
1,337 results found < 2 3 4 5 ... 134 > Show entries

¥ s
s




Upload tool 7 —#*~—Ak&EFensnocs

Upload Center

Job Label: Select Species: Select Image Resolution:

Advanced Settings v

Barcodes File

Upload your barcodes file (tsv.gz]

Select Barcodes File

Scalefactors File
file (j

Image File

Upload your tissue image file (png

Select Image File Select Scalefactors File

Jpload your scalefactol Upload your tiss

[ tmctarober

Recent Jobs (Last 7 Days)

Job ID Label Created Status

Mouse Brain Sample 2/7/2025, 1:40:29 PM GMT+9 completed

Upload your data to get instant insights. Our analysis tools help you understand your data better with detailed visualizations and reports.

Upload your features file (tsv.gz Upload your matrix

Select Features File Select Matrix File

Load example:

Features File Matrix File

Tissue Position File

position file (.csv)

Select Tissue Position File

&

file {mtxgz

Actions

L
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FT7av

st 7y 77— KEh
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Quality
=

Sic13e3 033
Miox o012
Ugizb3s 03

Cryab 031
Spink1 006
Cypabt an
Aldobs 006
Gyat a1s

Pan 020

Point size:

Clustering

Medium ¥

Tissue explorer tool

Select spots of interest

point size: [[IINIE

i Set 1:515

1Set2.7

Current selections

it size: [T

Compare gene expression

Cluster
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XeniumdD7 —27 7 A —

Data
Sources

10"GENOM|CS

DIBKIBRO)

(RRKZF)

/

Raw Data

Processed

—

Transcripts
Cell locations
Cell shapes
Image data
etc

Annotation data
Species, tissue,
condition, age,
sex, publication,

Quality check

PCA, tSNE,

UMAP
Clustering

Zarr stores

etc

. Xenium¥ > ZILEI60014 % JLIE K A N
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Database
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DeepSpaceDB Database  Search Upload Tutorial  About  Contact

Customize

Sample Information

DeepSpace
ID

DSIDX00085

Sample ID  10X_Xenium_Prime_Ovz
Series ID 10X_website

Organism human

Organ ovary

Organ
Detailed

Condition

Condition
Detailed

Sex female

Age or

Stage

Gene List

Multi-Gene Mode (up to 5)

epcam

® EPCAM

Calactnd Pann -



Xenium interface (1)

Coordinates

X = 3 —:

Sample Information

DeepSpace ID
Sample ID
Series ID
Organism
Organ

Organ Detailed

Condition

DSIDX00558

x18

10x

mouse

B o +  Cluster 0
Cluster 1

Cluster 8
Cluster 9
Cluster 10
Cluster 11

Cluster 12

Cluster 17

Cluster 18

singleCellHaystack %z {# > TZE RN Z &)iE

Sample Information
DeepSpace ID DSIDX00558
Sample ID x18
Series ID 10x
Organism mouse
Organ brain
Organ Detailed -
// Condition -- y
Gene List
/ T y 3 \/ T ﬁ Multi-Gene Mode (up to 5)
Gene DKL logpadj ¥
® Camk2a )14 378.13
slc17a7 022 -37
Cabp1
Camk2a

EFZzrb>TCTFHEFELTWS

- OSRRYVT

- mEBEE

- BnTFRIRE/NNZX—V
ZERISIR{EY — L

(zoom in/out, ERFXRUIEL L)

DeepSpaceDB  Database  Search  Upload  Tutorial ~ About  Contact




Xenium interface (2)

I—H—FEEROH SEE = BRIERTE S

T\ - T ~
Q) DeepSpaceDB  Database rch  Upload ™\ Tutorial  About  Contact
Customize

Sample Information

DeepSpace ID  DSIDX00558 p Choose Tool Mode:
Sample ID x18
Explore
Series ID 10x
Create Selection:
Organism mouse
Name:
Organ brain Selection 3
Organ Detailed 1 Selections:
Condition =
\ @ selection1 1953 points @ I
e Pty
Gene List @ selection 2 1055 points @

Multi-Gene Mode (up to 5) Clear All

Gene DKL log.p.adj

BEIR L 7- PRI O LB

® camk2a 0.14 378.1

Sic17a7 Using gene: Camk

Run Similarity Search

Selection 2 Expression

102

Neurodb6

10

107!

1072

1073

1074 10> 1072 107t 1

Selection 1 Expression

i Genes
No change (1:1)
i 2-fold increase
2-fold decrease

----- 5-fold increase
~~~~~ 5-fold decrease

10

EHOECTERE O Y |

Neurod6 GrmZ2
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