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TECHNOLOGIES SUPPORTED BY SINGLE CELL CORE
Single modality:
• Single cell and single nuclei RNA-seq

• 3’- & 5’-gene expression
• Fixed RNA profiling

• Single cell ATAC-seq
Multiple modalities (Multiome)
• CITE-seq- cell surface receptor w/ scRNA-seq
• Combined scATAC-seq and scRNA-seq
Long-read sequencing
• PacBio (Kinnex) & Oxford Nanopore Technologies
Spatial transcriptomics
• Image-based

• MERSCOPE (From Vizgen)
• NGS-based

• VISIUM/VISIUM HD (From 10X Genomics)
• STOmics (From Complete Genomics)
• Slide-seq/ Slide-Tag (From Takara)

https://singlecellcore.hms.harvard.edu



Why do we need spatial context?

The Blind men and the Elephant
- John Godfrey Saxe

Moral: Limited perspectives can lead to misunderstanding or conflict when we fail to see the full picture

https://boxia2018.wixsite.com



MsBrain dataset
cells=75515

Ependymal cells

Choroid plexus

Dentate gyrus

Medial habenula



The technology evolution

Sequencing costs
Improvements in microscopy
Computing power

Adapted from Du et.al, 2023 and Yue et.al,2023 

* Technologies SCC currently offer

2025

*MERFISH

ISH RNA FISH

TIVA
FISSEQ

SeqFISH
TomoSEQ

ST
smHCR
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LCM ISS Geo-seq
NICHE-seq

OSM-FISH
STARmap
ProximID

Barista-seq
DBiT-seq
Zip-seq

*Slide-seqV2
Exseq

Xyz-seq
Seq-scope
Scispace

*Stereo-seq
ExST

EEL-FISH
CosMX
Xenium

Stereo-seq OMNI
Nova-ST
Open-ST

*Visium HD

Slide-seq
seqFISH+

GeoMx-DSP
DNA microscopy

APEX-seq
HDST

*Slide-Tag Stellaromics
G4X

Illumina



Sample considerations

• Highest detection sensitivity when well preserved

Fresh Frozen

• Easier to preserve RNA for certain tissue types

PFA Fixed Frozen

• Well-preserved tissue morphology

• Only option for archival tissues

Formalin fixed paraffin embedded

Archived slides

❖ Morphology and RNA integrity

❖ Find the best sample preparation 

method for your tissue type

❖ Can incorporate IF or boundary stains 

▪ Species and Tissue type
▪ Sample preparation



RNA integrity

https://doi.org/10.3390/cancers15153985

Tissue Intrinsic

Tissue Extrinsic

▪ Environment and reagents
▪ Harvesting methods

RNA Quality control

DV200 >35%

RIN >4

https://doi.org/10.3390/cancers15153985


Rao et.al; Nature | Vol596 | 12August2021 | 211 

Spatial Transcriptomics Technologies



SCC: Spatial Transcriptomics technology repertoire

IN SITU IMAGING

MERSCOPE

NGS BASED

Poly-A Capture

• Visium v1/ HD 3’

• STOmics

• Takara Trekker

Probe based

• Visium FFPE

• Visium HD



MERSCOPE

• 100-1000 genes, High sensitivity

• Fresh frozen and FFPE compatible

• 100 nm resolution

Mouse brain

High sensitivity Sub-cellular resolution

Multiplexed Error-Robust Fluorescence in situ Hybridization (MERFISH)

https://vizgen.com/technology/

Chen et.al, Science 2015

https://vizgen.com/technology/


Design your Gene 
Panel
Vizgen Gene portal

Sample Prep
MERSCOPE slide 
and Vizgen Kits

Load the 
Instrument
Flow Chamber & 
reagent cartridge

Run the Instrument
Automated high resolution 
image acquisition 
& data processing

The Vizgen Data Output
• List of detectable transcripts (.csv)
• Mosaic images (.tiff)
• Transcripts per cell matrix (.csv)
• Cell metadata (.csv)
• Cell boundaries (.hdf5)

Visualization and 
Analysis
Interactive data 
visualization & analysis 
software

MERSCOPE WORKFLOW



MERSCOPE V2.0 CHEMISTRY



MERSCOPE PREDESIGNED PROBE PANELS



ULTRA slide

Method of Choice
• Resolution: Sub-cellular
• Plexity: upto 1000 genes
• Sensitivity 
• Scale



Visium HD spatial gene expression

• High dimension, genome scale investigation 

• Human and mouse compatible, Probe based
• All species, HD 3’, poly-A capture 

• 2 µm minimum resolution

• Fresh frozen, Fixed frozen, FFPE and archived 
slideshttps://www.10xgenomics.com/platforms/visium/

Bins in NGS based dataMsBrain_Fresh frozen



Staining
H&E or IF supported

Probe Hybridization
Mouse and Human 

CytAssist
Probe capture

Library preparation and 
Sequencing

Spaceranger Data Output
• Filtered_feature_bc_matrix/
• raw_feature_bc_matrix/
• filtered_feature_bc_matrix.h5
• web_summary.html
• metrics_summary.csv

Visualization and 
Analysis
Interactive data 
visualization & analysis 
software

VISIUM HD WORKFLOW







Method of Choice
• Discovery: Genome scale
• Near cellular Resolution
• High- throughput
• Archived/stored samples



Updates

• HD 3’ - poly-A capture at HD resolution

• 11mm capture area available

• Atera insitu: 18000 plex Imaging based Spatial



Stereo-seq spatial gene expression

Chen et.al,2022, Cell

• Genome scale investigation 

• Fresh frozen and FFPE compatible, all 
eukaryotes

• 500nm resolution, 5mm2 ,1cm2, 1*2cm, 2*3cm



Staining & Imaging
H&E or IF supported

RNA Capture 
cDNA Synthesis
PolyA or N’mer

Library preparation and 
Sequencing
DNB sequencer

STOmics Data Output
• Filtered_feature_bc_matrix/
• raw_feature_bc_matrix/
• filtered_feature_bc_matrix.h5
• web_summary.html
• metrics_summary.csv

Visualization and 
Analysis
Interactive data 
visualization & analysis 
software

STOmics WORKFLOW

Permeabilization 
testing
Once for tissue and 
sample type







Stereo-cell

SCIENCE
21 Aug 2025, Vol 389, Issue 6762
DOI: 10.1126/science.adr0475

Custom barcode capture with 
spatial transcriptomics

https://doi.org/10.1126/science.adr0475


Slide Tag: Curio_Trekker or Takara Trekker

➢ Single cells with spatial tags



Ms Colonic xenografts: 5000 nuclei barcoded



Updates

• FFPE Compatibility

• Highest depth in un-biased technologies

• One of the two commercially available spatial epigenomic technology



Our experiments so far

• Mouse brain (in-house and 
user)

• Human brain

• Human spinal cord

• Zebrafish heart

• Mouse brain and 
intestine (in-house)

• Colon xenograft

• Mouse brain and 
intestine (in-house)

• Mouse skull

• Mouse retina

• Chick retina

• Mouse full embryo

• Mouse bone-marrow

• Sea slug

• Mouse brain and intestine 
(in-house)

• Human inner ear organoid

• Adipose organ on chip

• Mouse Spinal cord

• Mouse Muscle

• Human heart 

• Colon xenografts Visium- HD STOmics

MERSCOPECurio



Sample specific problems: Tissue attachment

STOmics_Mouse Duodenum: Fixed Frozen tissue



Sample specific problems: Lysis/loss of morphology

Marine_worms: Fixed_Frozen Marine_worms: Fresh_Frozen



Sample specific problems: Probe binding failure?



Low UMIs ≠ Bad Data always

Terminally differentiated fibrotic tissue



Maximize data per experiment

6.5x 6.5mm 
Visium HD area



Technology Evolution

Lázár, Enikő et al, Nature Reviews Genetics, 2026



Single cell core @ HMS: Spatial Transcriptomics

To enquire about our spatial transcriptomic services visit our website and schedule a free consultation. 

https://singlecellcore.hms.harvard.edu/ spatial-transcriptomics-0

Technologies we offer

Visium HD
Visium HD 3’

MERSCOPE

STOMics

CURIO_Trekker
CURIO_Seeker

Tested so far Our strengths

Block to Data service

Close collaboration with 

cores

▪ Histopathology

▪ Imaging

▪ Sequencing 

▪ Analysis

Open to custom projects

Multiple technologies

Diverse sample expertise

• FFPE Tissue

• Fresh Frozen Tissue

• Fixed Frozen Tissue
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