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Singleren Why the need of info at single cell level?

Organs and tissues contain a high diversity of cell types.

" Aorta

Colon

Kidney

Marrow

Spleen

Bladder

Diaphragm

Liver

Muscle

Thymus

Brain (Microglia)

Fat

Tongue

Brain (Non-microglia)

Heart

Mammary

Skin

Trachea

To identify the different cellypespresent in each tissue and gain
insights in their role in the context of the tissue.

Understand the changes in expression level in response to dise
at single cell level.

Understand differences in patient heterogeneity to drug respons

Study how cells respond to each other and to their
microenvironment.
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Singleren

Single-cell Sequencing in Cancer Research

Intra-patient
variation

Inter-patient
variation

Heterogeneity of cancer cells

Intra-tumour
variation

Myeloid cells

Lymphocytes

LEGEND
Malignant cell

Necrotic &
hypoxic cell

TAN

Dendritic cell

TAM

MDSC

T-cell

B-cell

NK cell

CAF

Mesenchymal
stem cell

I

Immune evasion
Tumor escape
Hypoxia/Acidosis
Metabolic exchange
Invasion/Metastasis
Angiogenesis
Tumor growth

Vascular
endothelium

PD-1 inhibitors
-Nivolumab
-Pembrolizumab

CTLA-4 inhibitors
-Ipilimumab
-Tremelimumab

PD-L1 inhibitors
-Atezolizumab
-Durvalumab

Immune checkpoint inhibitors
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Singleren The UMAP !

Whatisa UMAP?

Is amethod used to visualizeigh
dimensional datasets in 2 dimensions.

Original 3D Data 2D UMAP Projection
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https://pair-code.github.io/understandingimap/
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Singleren How to identify your cells clusters?

CD79A
MS4A1
CD8A
CD8B
LYZ
LGALS3
S100A8
GNLY
NKG7
KLRB1
FCGR3A
FCER1A
CST3
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Singleren ~ GEXSCOPE scRNAseq Workflow

Tissue Single-cell Cell Partitioning RT Sequencing Bioinformatic
suspension Cell Lysis cDNA Amplification Analysis
MRNA Capture Library Construction

From single -cell multi -omics to precision medicine
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Singleren

SingleCell Sequencing Solutio®COPE-chip®
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Singleron  Tissue Preservation

Tissue Preservation Solution
A can effectively preserve the tissue for 72 hrs at 4 3 . (contains no chemical fixatives)

Tissue Single-cell Cell Partitioning RT Sequencing Bioinformatic
suspension Cell Lysis cDNA Amplification Analysis
MRNA Capture Library Construction

QC:
- Necrosis
- Presence of Blood

- Quantity/Quality
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Singleron  Tissue Preservation

Endothelial cells —
Fibroblasts

Hair follicle cells

Hair follicle dermal papilla cells
Keratinocytes

Meononuclear phagocytes

Mural cells

Sebocytes

T cells

Example of the mouse skin

UMAP2
® 20 50 80 00

UMAP1

100% 98% 97%

93% 65% Pearson correlatio of average expression of top 2000

sz variable genescomparingwith fresh samples

70% - 1.00

60% Oh 1 1 1 1 1 1 1 1 1 0.08
0.96

50% 24h 0.94

40% 0.92

30% 48h 0.90

20% 0.88

10% 72h 0.921 0.913 0.826 0.919 0.933 0.865  0.943 0.86
0.84

0% P

24h 48h V & \ s

fresh 72h &

% Cell Viability
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Singlereon  Tissue Dissociation

Tissue Dissociation Mix

- can dissociate different types of tissues with high efficiency within 30-60 min

Tissue

QC:

- Cell aggregation

- Debris

- Red blood cells

- Dead cells

- Accurate cell counting

Single-cell
suspension

Cell Partitioning RT
Cell Lysis cDNA Amplification
MRNA Capture Library Construction

100
80
60
40
20

Cell Viability %

Literature Other GEXSCOPE®
commercial

Sequencing

Bioinformatic
Analysis
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Tissue
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Single-cell
suspension

050505030

O~0
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Cell Partitioning
Cell Lysis
MRNA Capture

Cells are loaded into the chip
59595900809030305555050
05080902696909905090
809093500802050309
05030
0926950505050
09090960005030909

020909
)AQ.QQSQg_g,gQA QX

cDNA Amplification

Bioinformatic
Analysis

RT Sequencing

Library Construction

Barcode Beadare loaded into the chip.

Based on size, only 1 barcode bead can occupy 1 well
:;’;‘;’:‘;935:6:5'5'6°6'5°i
':°:°=:::§:§:§::§:§::0:.:’
’o°o°o:o°:°:°:°:::§:g:=.:,:‘

o poly(dT)

o%e 0%26%! Barcode
© 0000. O “: bead w—

~0.0.0Z0"e"
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Singleren  Capture of polyadenylated RNA with a unique Cell Barcode

© Cell Barcode Folv T

v 27 bases y 00

D S e PolyadenylatedRNA

M | PCRHande ARAAAAAAA ~ ~ -~~~ m P T Z
UMI 0Q; ¢Cw pQl ¢w
12 bases

UMI: Unique Molecular Identifier
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Singleron ~ SingleCell Sequencing SolutioiCOPE-chip®

Cell Lysis & Barcoding RT & Amplification Sequencing

& Library Construction Library /

— From single -cell multi -omics to precision medicine



Singleren

Tissue

Cell
Barcode 3'AAAA
TTTT

Reverse transcription, cONA amp and Library Prep

Single-cell
suspension

mMRNA

mMRNA

1- The poly-A sequences from the mRNA

binds the poly T

Cell Partitioning
Cell Lysis
MRNA Capture

\

cDNA Amplification
Library Construction

Cell

Read1  Barcode UMI PelydT cDNA
I
—

~1 500 bp

1- During the RT, the Cell barcodes
are added to the mRNA
2- cDNA Amplification

EJq -

Sequencing

\

Read 1

Bioinformatic

Analysis

¥-

Cell
Barcode

UMI PolydT 0Q Ywbhb!

~ 450 bp
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Singleron  Barcode Structure For PRrocessing

90bp

)
/ 60bp(B+L) 12bp 18bp |

P5 Barcode UMI | poly(dT) Insert P7
—
Readl —
150cycles Read?
150cycles
P5 Read 1 Barcode UMI poly(dT) Read 2 index(i7) p7
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Singleren  CeleScop® Barcode Structure For PRrocessing

Readl
p ‘Qdapter-BBBBBBBBRICCACGTGCTTGBBBBBBBBECAGCATGCGGCTRBEBBBBABINNNNNNNNNNRTTTTTTTTTTTIAR
CellBarcode
Linker
UMI
polyT
P5 Read 1 Barcode UMI poly(dT) Read 2 index(i7) p7
——— T T—— [
—_— L — I
Chemistry Pattern Corresponding kit version

scopeV3.0.1 COL16C9L16COL1U12T18 Magnetic Bead Kit V2
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Singleren

Data Analysis and Interpretation

Fastq files> trim-> alignement to genome> feature count and matrix> QC metrics

CeleScopé&oftware
Raw data ExpressiorMatrix
/
Cell: 1 2 N
GENE 1 1 2 14
GENE 2 4 27 8
oeNE 300 !
GENEM 6 2 0

Clustering

Plasmacy dirrisc cells

SynEcoSyBatabase

C/eIITypeAnnotation

~

Secondaryanalysis
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Singleren

Matrix

Singlersn

outlet reservoir

Automation or manual chip loading

UMAP_2

Inlet port
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Monocytes

Collecting duct intercalated cells
Proximal tubule cells

Kidney loop of Henle_2

CD8+ effector T cells

Endothelial Cells

Erythrocytes

Plasma cells(B Cells)

Stroma Cells

CD4+ memory T cells
Granulocytes-monocyte progenitor cells

Cell Percentage per Cluster
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B cells . iy L
CD8+ exhausted cells )
Regulatory T cells W
CD8+ effector memory T cells

Singleren  Automation or manual chip loading

Monocytes

Granulocytes-monocyte progenitor cells
Plasma cells

Erythrocytes

cDCs

CD4+ memory cells

Osteoprogenitor cells

pDCs

Erythroid progenitor cells

Endothelial cells

Matrix
Spleen

101

Endothelial cells

Erythroid.pregenitor cells
Cell Percentage per Cluster - Spleen

<
(0))
UMAP 2
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Sample
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Singleren ~ Singleron scRNAseq Service

Bringing groundbreaking single-cell analysis technologies to clinics

3000+ research projects 400 + different sample types* High success rate (94%)
Success rate of tissue samples
C 500+ customer organizations
. ' 94.00%
(~80% are hospitals) L

6.00%

Ovarian tissue

C 170,000,000+ single cell sequenced Lung tissue L

G Tissue samples
C Surgical samples ﬁ

C Biopsy samples

= Succeeded = Failed

Prostate tissue Laryngeal tissue Glial tumor tissue
G PBMC - — Success rateo
G Cell lines/primary cell culture ' e - C Surgical samplesy 97.3%
C Focus on human & mouse data ‘ .’/ C Biopsy samplesy 87%
Breast tissue Bone tissue - \:’;‘;‘;gl C PBMCyx 100%

* Updated 03. 2021
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Singleren ~ Singleron Single cell Service

Example of sample processed by the service lab in Cologne:

Estimated Number of Cells 6,501

Fraction Reads in Cells 63.36%

Nasal biopsy Median UMI per Cell 4784
Weight: not measurable Total Genes 28,169
S0 rage: 24-36 hours Median Genes per Cell 1,652
Cell viability : 95% Saturation 782%

Cell number: less than 20,000

6 501 cells captured

| cluster

® 1(12.08%)
2(10.24%)
3(9.51%)
4(8.68%)
5(7.32%)
e 6(7.21%)
7(6.89%)
8(6.45%)
9(6.34%)
10(5.41%)
11(3.91%)
12(3.35%)
13(3.12%)

Nasal Brushing Procedure

e

a
=
=

Olfactory
Neuroepithelium

50

Brush

tSNE_2
L]

Olfactory
Neuroepithelium

-50

-50 0 50
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Should | perform Single cells and/or

single nuclel ?




Singleren

UMAP2

Single cell and/or Single nuclel

Mouse Liver

e B cells

e Basophils

e Dendritic cells

e Endothelial cells

e Fibroblasts

e Hepatic stellate cells

o Hepatocytes
Kupffer cells

e Macrophages
NK cells
Neutrophils
Platelets
T cells
T memory cells

UMAP2

Single cells

UMAP2

Single nuclei

batch

UMAP1
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Singleran  Single cell and/or Single nuclei

Mouse Brain

MicroglialCells
Astrocytes
ExcitatoryNeurons
Oligodendrocytes
SMCs
InhibitoryNeurons
Tcells

ECs
ChoroidPlexusCells
OPCs
Macrophages
Fibroblasts
Neuroblasts
Monocytes
Pericytes
EpendymalCells
ProliferatingNeuralCells

Single cells Single nuclei
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. 51
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- 10
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;o

(=]

Is ChoroidPiexusCe!EL - Giirons

UMAP_2
UMAP_2

ProliferatingNeuralCells
>

% Neuroblasts

InhibltoryNeurons

Pericy;e_s il

Ag
Fibroﬁsts

10 5 0 5 10 15 10 5 0 5 10 15
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Model system to study human skin

Normal Human Skin T-Skin™

Histological staining Filaggrin

Transglutaminase-1




Singleren

EpiSkin (human skin model)

Cells were loaded
on the SD chip
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Tissue dissociation into
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Multiomics applications




Singleron { A Y 3 SNRB Y Q3 -Omics/Piotiudts /| St t 5.

Transcriptome
profiling

- SingleCell

- SingleNucleus
- Yeast

Transcriptome +
target sequences

- Lung/ Blood
Cancers

- CHIP

= =\AYI(S

- Customizable

Transcriptome +
Glycosylation

- Detect Surface

Proteoglycans
- CeliLevel
Sensitivity

Transcriptome +
V(D)J profiling

- CDR3 Profiling
- FultLength
TCR/BCR

Transcriptome
With Temporal
Resolution

-Celt & Gene
Level Sensitivity
-Detect Newly
Synthesized
Transcripts
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Singlerosn  GEXSCOPE® Variations: More Than Just mRNA Profilifig”™.

@‘co MdT) MRNA profiling GEXSCOPE®
p— Immune V(D)J Profiling GEXSCOPE® V(D)J
f- El;(ljl]:ihﬁggth Immunoreceptor sCircle
SNVSs, Fusion Genes, Rare FocuSCOPE®
\ Transcripts, And Viral Genes
- Glycosylation Levels ProMoSCOPE!

— Nascent RNA Synthesis

From single -cell multi -omics to precision medicine




Singleren  Cell surface glycosylation S

Why monitor the glycan abundance at the surfacce of the cell?
- Cell¢ cell interactions
- Control T cells response: glycosylation at the heamnohune-unbalanced diseas@s

&
el Tolerogenicity Immunogenicity . . .
Cancer Autoimmunity Pereira MSFrontier in Immunology, 2018
B N-Acetylgl i om AFucose P 4 Branched 0-GleNAcylated O-linked @ «@23dinked [ From single -cell multi -omics to precision medicine
O N-Acetylgal i O Gal & sialicacid Tote -Gl : N-glycan /\/—s.:ﬂ.r_/ protein V\.\ fucose glycan O,- syalic acid




Singleren

Cell surface glycosylation combined with transcriptome

Cell labelling

-
®
C

. @

-

Il -

ProMoSCOPE Tag

PCR handle Barcode
e

€

PMT Conjugator

~—~
R

s N
s~
s~

~

AAAA

AAAA

Cell partitioning

/
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Singleren gl surface glycosylation combined with transcriptome

MRNA capture, RT, library preparation

e

~,

Barcoding beads

¢ Y
e @

A ProMoSCOPE Tag
cDNA of ProMoSCOPE Tag
TAAAA mRNA 5
T
cDNA

o,

seqguencing, data analysis

s

J
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Singleren gl surface glycosylation combined with transcriptome

Cell specific glycosylation abundance in Mouse Bone Marrow

GMR Granulocyte Monocyte Progenitors
gf £ HSCHematopoietic stem cells
101 v Ly pDC Plasmacytoid dendritic cells

@ Neutrophils
® GMP

® Monccytes
® HSCs

® ProEryth
® BCells

® pDCs

® TCells

® Macrophages -54
® BaSOPhIIS a %2

o * UMAP_? ? ® ® UMAP_(': ' @ @ ® ® %
During granulopoiesis in the bone marrow, distinct neutrophil E

granules are successively formed. Distinct receptors and
effector proteins, many of which aglycosylated are targeted 7 M
to each type of granule according to their time of expression, a . GP-1, o il el
T ° P » Se S DI, Zels 00V

N G TR I P I 10000
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@



