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InTraSeq™ Technology
Intracellular Proteins & Transcriptomic Sequencing
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Main Benefits of Single Cell Analysis
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Single Cell RNA-sequencing uncovers the heterogeneity of the 
sample

RNA based Clustering 
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CITE-seq 
Cellular Indexing of Transcriptomes and Epitopes by Sequencing

Antibody

"Barcode"

CITE-seq

Surface Protein

RNA based Clustering 



For Research Use Only. Not for Use in Diagnostic Procedures.
© 2024 Cell Signaling Technology, Inc. All rights reserved7      C O N F I D E N T I A L

What Is the InTraSeq™ Technology?

InTraSeq™ Technology
Intracellular Proteins & Transcriptomic Sequencing

Challenge of staining 
intracellular proteins:

RNA degradation & loss
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What Is the CST® InTraSeq™ Technology?

InTraSeq™ Technology
Intracellular Proteins & Transcriptomic Sequencing

• Developed and validated by CST,
using the 10x Genomic Chromium
Single Cell 3' Reagent Kits 
with Feature Barcoding Technology

• To be used on 10x Genomic 
Chromium instruments
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A 4-step Straightforward Immunostaining Protocol

~1h of 
benchwork!!

Step 1: Fix the cells overnight. (~5 min benchwork)
• Cells can be stored in the freezer for up to 7 days

Step 2: Incubate with scBlock. (~10 min benchwork, ~30 min incubation)
• This step is optimized to obtain great quality single cell readout of both RNA and proteins

Step 3: Add CST InTraSeq™ 3’ Conjugate Antibody Cocktail overnight. (~5 min benchwork)

Step 4: Wash the cells. (~20 min benchwork)
• At this point the cells are ready for a single cell 10x Genomics 3’ kit experiment

sc
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InTraSeq™ Single Cell Analysis. 
Seq What You’ve Been Missing.

InTraSeq - What can I learn using InTraSeq ?
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InTraSeq™ Technology - Benefits (and Proofs)

Without InTraSeq

● RNA is unstable, prone 
to degradation

InTraSeq Benefit

● While RNA expression 
is well detected, protein 
expression is more 
uniform than RNA 
expression

● A more accurate 
representation of the 
target expression at 
the protein level
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InTraSeq™ Technology - Benefits (and Proofs)

Without InTraSeq

● RNA does not always 
correlate with protein 
level, esp for PTM 
targets (which was 
expected, as PTM 
happens in the protein 
level, and cannot be 
inferred by RNA alone)

InTraSeq Benefit

● InTraSeq can be used 
to uncover missing 
information in a 
scRNA-seq experiment 

● Offers new biological 
insights at the post 
translational 
modification level
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InTraSeq™ Technology - Benefits (and Proofs)

Without InTraSeq

● Difficult to identify cell 
states by analyzing 
RNA alone 

InTraSeq Benefit

● Enables the 
categorization of cell 
subpopulations and 
cell states based on 
intracellular protein and 
PTM readout
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Measuring Post-Translational Modifications in Your single 
Cell Data using InTraSeq™

Acute PI3K inhibition in Jurkat cells using Wortmannin shows a 
decrease in p-Akt and p-S6 and not total Akt and S6 protein level 

Without InTraSeq

● Inability to obtain 
functional information 
about the protein state

InTraSeq Benefit

● InTraSeq measures 
Post-Translational 
Modifications (PTMs) in 
a single cell assay and 
determines whether the 
protein is in an active 
or inactive state

● Offers functional 
proteomics insights 
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InTraSeq™ Technology - Benefits (and Proofs)

Without InTraSeq

● Difficult (if not 
impossible) to 
determine if the targets 
along the signaling 
pathway are affected, 
esp. for transcription 
factors, using only RNA 
data

InTraSeq Benefit

● Gaining a 
comprehensive 
understanding of 
signaling pathways at 
the single cell 
resolution 
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InTraSeq™ Technology - Benefits (and Proofs)

Without InTraSeq

● Cannot gain a full 
picture by using RNA 
data alone

InTraSeq Benefit

● Comprehensive 
analysis by integrating 
RNA, surface 
markers, cytoplasmic 
proteins and nuclear 
proteins data at single 
cell resolution
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Mapping the Future of 
Spatial Genomics with 
MERSCOPE Ultra 
Platform 

Jiang He, Co-founder and VP of R&D, 
Reagents
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Bulk and single cell sequencing are fundamentally limited

Bulk and single cell sequencing
can show us parts

Spatial genomics with true single cell resolution 
offers highly multiplexed direct in situ detection 
and valuable insight into the bigger picture 

Biological systems are intricately spatially 
organized

BROAD

Neurology Oncology

Immunology

Rare
disease

Developmental
biology 

NeurologyPathology

Pharmacology
& toxicology

Personalized 
medicine

MicrobiomeStem cell
biology

Infectious
disease

Gene & cell 
therapy

Tissue 
engineering
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Vizgen brings spatial 
genomics to labs with the 
MERSCOPE™ platform

Instrument and visualization software

Web-based gene panel application

USER-FRIENDLY 

100s-1000s of genes in a single run

High sensitivity and accuracy

Large imaging area of 3 cm2 and 
100nm resolution

No need for sequencing

COMPREHENSIVE

Bulk and single cell sequencing are fundamentally limited

Biological systems are intricately spatially 
organized

BROAD

Neuroscience Oncology

Immunology

Rare
disease

Developmental
biology 

NeurologyPathology

Pharmacology
& toxicology

Personalized 
medicine

MicrobiomeStem cell
biology

Infectious
disease

Gene & cell 
therapy

Tissue 
engineering
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An easy-to-use, fully automated platform

smFISH

Direct in situ RNA 
quantification

Proprietary 
Barcoding System

Custom gene panels of up 
to 1000 targets

MERFISH

Highly multiplexed RNA 
detection enabling single cell 

analysis

High accuracy and consistency 
due to error robustness

MERSCOPE
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MERSCOPE is an end-to-end platform solution

Upstream Downstream

Custom Gene Panel Design Sample Preparation

Flow chamber

Reagent pack

Visualization software
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MERSCOPE is an end-to-end platform solution

Upstream Downstream

Custom Gene Panel Design Sample Preparation

Flow chamber

Reagent pack

Visualization software
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Chen et al, Science, 2015; Moffitt et al, PNAS, 2016; Emanuel et al, Nature Methods, 2017; Moffitt et al, Science, 2018; Wang et al, Sci. Rep, 2018; Wang et al, PNAS, 2019; Xia et al, PNAS, 
2019; Xia et al, Sci. Rep, 2019;  Favuzzi et al, Cell, 2021; Hara et al, Cancer Cell, 2021; Lu et al, Cell Discov, 2021; Miller et al, CVPR, 2021; Park et al, Nat Commun, 2021; Su et al, Cell, 2020; 
Wang et al, BioRxiv, 2020; Zhang et el, Nature, 2021

Working with MERFISH involves three key stages

STAGE 1

Hybridization

STAGE 2

Clearing

STAGE 3

Imaging

Embedding 10,000s of unique encoding probe onto the sample. 

Utilizing a gel to remove unnecessary components of tissue that 
could interfere with measurement.
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IMAGE 1 IMAGE 2 IMAGE N Barcode decoding 
multiplexed RNA detection
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Profile gene expression in situ, from whole tissue, to sub-cellular

EGR1 
LGR5 
MMP1
1 
NDUF
A4L2 
PDGF
RA 
PECA
M1 
PTGS
2 
SOX9

1mm

500 gene panel, 174 million RNA transcripts detected

Human ovarian cancer



MERSCOPE Advantages
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Highly quantitative and accurate measurement

Allows large dynamic range of expression for profiled genes (4 orders of magnitude)

Moffitt et al, PNAS, 2016
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Comparison of 6 spatial transcriptomics technologies shows MERSCOPE has the 
best performance

MERSCOPE has superior specificity MERSCOPE has highest sensitivity 

Highest sensitivity among all

2X more sensitive than Xenium

Independent evaluation 

Rahul Satija Lab in New York Genome Center

No Affiliation with Vizgen

Excellent specificity

Optimal trade-off between sensitivity 
and specificity 

(483 genes)

(248 genes)
(1147 genes)

(99 genes)

(440 genes)
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MERSCOPE Ultra – a High Throughput Platform for Spatial Genomics

Sep 2024

FF human brain

FFPE human LuCa

FFPE human BrCa

FFPE human 
LivCa

3.0cm2 area
1 billion trx
321 counts/100um2

227 trx/cell

1.63cm2 area
98 million trx
63 counts/100um2

220 trx/cell

1.85 cm2 area
553 million trx
313 counts/100um2

261 trx/cell

1.26 cm2 area
194 million trx
162 counts/100um2

131 trx/cell

3x Larger Imaging Area

2x Faster Imaging

Large and Std Flow Cells

New Compute, Storage 
and Analysis

Detect 1,000 Genes in 3cm2 Tissue

2021

CONFIDENTIAL
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Enables true single 
cell atlasing

Single cell characterization Spatial analysis in tissue

By profiling 155 genes in the preoptic 
region of the mouse hypothalamus, 
MERFISH was able to:
• Identify 75 cell types
• Map their spatial location
• Identify single neuronal types 

selectively activated during 
individual behaviors 



Integration of transcriptome-wide single cell data

MERSCOPE data sc/snRNAseq data Transcriptome-wide spatial data 

• Tangram, a method that aligns sc/snRNA-seq data to 
various forms of spatial data collected from the same 
region, was developed by Aviv Regev lab at Broad 
Institute 

• Tangram maps cells with high-resolution MERFISH 
measurements and expands them to genome scale

Biancalani et al, Nature Methods, 2021 



Ligand and receptor interactome analysis, with spatial context

D2-MSN

D1-MSN
Cholinergic 
neuron

Oprd1 
Transcripts

Penk 
Transcripts

D2-MSN with itself

D2-MSN with 
cholinergic neuron

Ligand-receptor interactome Ligand-receptor pairs D2-MSN and cholinergic neuron interaction



Compatible with protein co-staining

panCK SMA E-Cadherin Distribution of all transcripts Human Colon Cancer 

• 347 genes

• 3 proteins

• 67,045,210 counts

Vizgen merged with Ultivue, a 
spatial proteomics company



Widely applicable across different sample types, including FFPE samples

Human 
ovarian cancer

Human lymph 
node

Human skinHuman lung 
cancer

Human kidney

Human tonsil

Spatial distribution of select genes out of 244-plex gene panel

EGR1 LGR5 MMP11 NDUFA4L2 PDGFRA 
PECAM1 PTGS2 SOX9 CD8A KRT5 DES MUC1 CD19 MKI67PDGFRb LAMP3 CD8A ACTA2 CD79B CD4

DES KRT5 VIM ACTA2 MUC1 PLA2G2ACD177 MUC1 CD79A COL4A1 MYH11 VWF FOXM1 SERPINF1 VWF SLC34A2 PODXL SLC22A8

Validated in 60+ tissues, with  270+ peer reviewed publications and preprints
Compatible with cells, fresh/fixed frozen, FFPE tissue blocks
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Introducing MERFISH 2.0 – Making the Best Better

CONFIDENTIAL

MERFISH claims the highest RNA detection efficiency 
for good quality samples

But performance can decrease when detecting 
degraded RNA or running poor-quality samples 

MERFISH 1.0

MERFISH 2.0

Spatial distribution 
of cell clusters

Total transcripts UMAP

Increased sensitivity for 
degraded RNA

Enables detection in more 
challenging samples

Improves differential gene 
expression analysis

Reduces cell drop out and 
improves spatial analysis

FFPE Human Colorectal Cancer



MERFISH 2.0 substantially improves transcript detection efficiency in 
FFPE human colorectal cancer samples
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MERFISH 1.0 MERFISH 2.0 Comparison of detection efficiency 

Gene 1
Gene 2
Gene 3
Gene 4
Gene 5
Gene 6

Gene 1
Gene 2
Gene 3
Gene 4
Gene 5
Gene 6

Gene 1
Gene 2
Gene 3
Gene 4
Gene 5
Gene 6

Gene 1
Gene 2
Gene 3
Gene 4
Gene 5
Gene 6
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er
 1

00
 µ

m
²

We decided on MERFISH due to the high sensitivity and the relatively 
low requirements for tissue samples. Our expectations were greatly 
surpassed by the astonishing (subcellular) resolution of MERFISH 2.0, 
especially when compared to MERFISH 1.0. This will allow us to 
mechanistically test the main hypothesis of the project using this data 
alone, Thank you very much!!!”

“
University Hospital Tübingen, Germany

Copyright October 2024Confidential
3
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MERSCOPE enables ground-breaking research

DISCOVER

and map cell 
types in complex 

tissues

ANALYZE

Intracellular 
organization of the 

transcriptome

PROFILE

Gene expression 
in situ across large 

tissue areas

Clinically 
relevant 
samples

CHARACTERIZE

Cell 
function 
and state

No Follow-Up Sequencing Needed
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BRAIN Initiative Cell Census Network (BICCN), Nature 2021, Science, Science Advances, Science Translational Medicine, 2023, Nature 2023

Cell atlasing in mouse, non-human primate, and the human brain
Brain Census, Nature, 2021 Brain Cell Census, Science, Science Advances, 2023 Brain Maps, Nature, 2023

A total of 7 Nature papers, 6 Science papers, and 1 Nature Methods paper used MERFISH and MERSCOPE
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Spatially Resolved Single-Cell Transcriptomic Imaging in Oncology

Chen et al, Nature Immunology, 2024Magen. et al, Nature Medicine, 2023 

Cancer signaling pathway profiling and biomarker discovery Mechanism of action for novel therapeutic target

Pechuan-Jorge, et al, BioRxiv, 2022

Cancer cell atlasing Mechanism of action for PD1 treatment in human liver and lung cancer

Alteber et al, Cancer Immunology Research 2024

Mt. Sinai MGH

Genentech Compugen

• https://info.vizgen.com/merscope-ffpe-solution 

https://info.vizgen.com/merscope-ffpe-solution


Sensitivity and Specificity
Highest detection efficiency for 
identifying RNA

4
2

MERSCOPE Advantages

Flexibility

Effective Multiplexing

ResolutionCell Throughput

Ability to run on many 
sample or tissue types

Cover 100’s or even 1,000’s of 
genes in a single sample, custom 
gene panel, protein co-detection

From whole tissue section to single 
cell and sub-cellular imaging

Up to millions of cells in a 
single sample and greatly 
reduced cost per cell

Pushing the boundaries of 
spatial transcriptomics



For More Information

LinkedIn
linkedin.com/company/vizgen

Twitter
@vizgen_inc

Website
www.vizgen.com

Email
info@vizgen.com



Price Colles, Takeda















































































Daniel Moline, 10x Genomics



In-Depth Cell Profiling with the 10x Toolkit

Dan Moline, PhD
Science and Technology Advisor

84
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Three platforms to 
resolve biology’s 
complexity

Chromium Single Cell

Visium Spatial

Xenium In Situ



Using Visium HD to investigate the tumor microenvironment in 
colorectal cancer
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Introducing Visium HD
The spatial discovery power you want with the resolution and data quality you need

8787

Unparalleled Spatial Discovery Resolved at Single Cell Scale Data Quality You Can Trust

Accurate transcript localization 
enabled by Visium CytAssist

Capture Area with continuous lawn 
of 2 x 2 µm barcoded squares

Whole transcriptome gene 
expression analysis 



Visium HD spatially maps gene expression at high resolution

-Unbroken lawn of oligos avoids 
lost information

-Better conforms to tissue 
morphology



Comprehensive Toolkit for Single Cell Multiomics
Enabling the Broadest Range of Applications and Analytes

Immune cell profiling + 
repertoire and clonotyping



Identification of cell types aided by single cell data

-Single cell data provides 
ground truth for identification

-Also allows for removal of bins 
that sit under multiple cells



Macrophages and CAFs are prominent at tumor periphery

-After cell identification, wanted to 
focus on tumor periphery

-Is there diversity among the 
macrophages at the periphery?



Macrophage populations localize independently

-Adjacent tumor cells showed 
differing expression patterns

-REG1A upgregulated near 
SELENOP+ cells, TFBI upregulated 
near SPP1+ cells
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Sensitive and robust spatial analysis with Xenium In Situ

93

Highly sensitive and 
specific padlock chemistry

Integrated multimodal 
segmentation 

Expertly curated and 
customizable assays

Fast, simple workflow with
no tissue optimization

Industry-leading speed
and throughput

Post-run section compatibility
with IF, H&E, and Visium

Analysis, data visualization, 
and exploration

Extensive multi-year 
roadmap



Xenium and Visium used together to localize peripheral T cells
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Xenium Has Class-Leading Sensitivity

95

Farhi et al. Systematic benchmarking of imaging spatial transcriptomics 
platforms in FFPE tissues. BioRxiv (2023) (Fig. 2 and underlying data).
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Robustness of Xenium is Revealed in FFPE TMA Images
“We focused on FFPE tissues as the standard method for sample processing and archival in pathology…goal was to 

determine the compatibility of iST platforms under typical workflows for biobanked FFPE tissues”

Xenium Lung Panel MERSCOPE Lung Panel

Farhi et al. Systematic benchmarking of imaging spatial transcriptomics 
platforms in FFPE tissues. BioRxiv (2023) (Fig. 2 and underlying data).
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Thank you!



Sarah Teichmann, CIFAR co-director

























Tobias Wenzel, Pontificia Universidad 
Católica de Chile, Chile



Interaction studies in microfluidic droplets

Organoid generation: More control and 
throughput with microfluidic droplets

Developing accessible open-source research 
platform to place the new methods in the 
hand of global bioscientists.

Making organoid interaction 
studies accessible



Droplet
Microfluidics 

Image source: Liisa D. van Vliet et al. Interface Focus 2015

• Less 
contamination

• Versatile
• Reagent 

efficient

• Ultra-high 
throughput

• Single cell 
control



Interactions are best studied in droplets

Variation of:

Leveraging interactions in 
microfluidic droplets for 
enhanced biotechnology screens 
C. Vitalis & T. Wenzel 
Current Opinion in 
Biotechnology, 2023/08



Many interactions can be studied in droplets

Leveraging interactions in 
microfluidic droplets for 
enhanced biotechnology screens 
C. Vitalis & T. Wenzel 
Current Opinion in 
Biotechnology, 2023/08



Bioimaging in droplets for organoids and interactions

1
1
5

•High throughput analysis 
of host-pathogen 
interactions in droplets

To
m

asi et al. (C
ell R

ep
o

rts. 2020)



Organoid cultivation under controlled conditions on chip



Droplet Microfluidic Workstation for 
Microgels

1
1
7

Cell 
Encapsulation GMDs

Incubation
37 °C

Gelation

4 °C for > 30 min

Collection

sfGFP expressing E. coli colonies inside of gel
microdroplets (Scaler bar: 100 µm)

Manuscript in revision

Glass 
heater

PDMS 
chip

Cell 
suspension

Pipette tip 
heater

in oil in buffer
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Open Hardware Droplet Workstation





Seminars and training videos





Thank you! Let’s discuss…

twitter: @MakerTobey @WenzelLab



Q&A https://humanatlas.io/events/2024-24h 

https://humanatlas.io/events/2024-24h


Thank you


