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Wuki ApnTec

I Outline

B Introduction of single cell RNA-sequencing (scRNA-seq)
® Why scRNA-seq?
® Droplet-based scRNA-seq
B Preparing for scRNA-seq
® Workflow of scRNA-seq
® Optimization of sample processing for reliable data
® Required number of cells and sequencing depth
B Quality control and data analysis
® Quality control metrics
® Data analysis for scRNA-seq
B Case Study
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Why single cell RNA -sequencing?

Understanding heterogeneous tissues and environment

Identifying and analysis of rare cell types

Finding gene profile changes in cellular composition

Dissection of temporal changes

Single cell vs Bulk Analysis

Bulk analysis

Single cell transcriptome analysis

Coexpression Matrix
(bulk analysis)

Coexpression Matrix
(single cell)

Macaulay and Voet, PLOS Genetics, 2014
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Multi-dimensional Comparison
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Types of analyses

Within cell type

» Stochasticity, variability of transcription
* Regulatory network inference

« Allelic expression patterns
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Disease-associated
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Between cell types

« |[dentify biomarkers

» (Post)-transcriptional
differences

« Scaling laws of transcription

OncoWuXi Newsletter

Sandberg, Nature Methods 2014

>

Between tissues
« Cell-type compositions
« Altered transcription

in matched cell types



I Highlight of single cell gene expression
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B RNA-Seq

Omics analysis to reveal the gene expression profile
Identification of novel targets and biomarkers
Global changes by intervention

Good for homogenous tissue or cells

B scRNA-Seq

Identify and characterize rare cell types
Analyze and understand cellular heterogeneity and how this contributes to your biological system

Perform cellular phenotyping with single cell RNA-Seq to identify novel targets, biomarkers, and
cell types and states without the need for pre-selected targets

Evaluate mRNA and cell surface protein expression profiles within the same cell

Perform high-throughput and high-resolution functional genetic screens in tens of thousands of
cells simultaneously
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Droplet-based single cell sequencing Wui AppToc
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I Schematic workflow of scRNA sequencing

* How to decide the
dosage for a scRNA-
seq study?

How to select the
time points?

Fit-for-purpose design
and processing
optimization

DAk

Wuki ApnTec

What cell types are
affected by the

treatment?
What’s the MOA?

Pilot Study

Sample Collection &
Single Cell Prep

Library Prep &

In Vivo Treatment J .
Sequencing

Bioinformatics
Analysis

( Dose Selection by Efficacy\
Study

Complex tissue
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I Fit-for-purpose sample processing optimization Wauki AppTec

Tumor Dissociation Red Blood Cell Lysis Remove Debris Remove Dead Cell
* Digestion Reagents * Lysis Reagents *  Wash more times * Wash
* Digest Time e Lysis Programs * Filter with strainer * Removal Kit
* Digest Programs * Density centrifugation *  Filter with strainer
Tumor Dissociation Optimization RBC Lysis Optimization
Cell Yield & Viability Immune Profiling
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Example of quality control 2 Wkt nhfos

Sample Preparation Library Preparation
(Counts) /g (Mean+SD) ng/ul (nt)

Model 1 (6.151+4.24)E+07 87.96+1.92% 1545 ng/ul -
m (2.8 -0.54)E+07 86.401+4.13% Library 255 ng/ul 450+50 bp
Cell Count QC- Cell Ranger Data Processing
Cells ?
e Doublets Rates Analysis QC metrics
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Median Genes per Cell 2,632 0 1000 2000 3000 4000 5000
Total Genes Detected 10,346 human UMI counts 04 ‘ ) 04 . 0.001 ' .
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I Feature selection, dimension reduction and clustering
Feature Selection PCs selection by Elbow Plot
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Exploration on large-scale chromosomal copy number alterations

Exploration on some metrics

UMAP2

nCount_RNA

UMAP1
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1e+05

UMAP visualization of metrics

Treat
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I Cell type annotation by multiple approaches

B Cell types were annotated and mutually confirmed by multiple approaches, to make sure its reliability for following
differential gene analysis or other functional related analysis

By canonical markers
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By Differential expression analysis
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By functional annotation analysis

Positive Regulation Of Lymphocyte Mediated Immunity

Alpha Beta T Cell Activation
Alpha Beta T Cell Differentiation 4]

T Cell Activation Involved In Immune Response

Positive Regulation Of Alpha Beta T Cell Activation
T Cell Differentiation Involved In Immune Response

Antigen Receptor Mediated Signaling Pathway

B Cell Receptor Signaling Pathway ' 4
B Cell Activation

B Cell Proliferation

Cell K!”Iﬂ? I
Adaptive Immune Response

Adaptive Immune Response Based On Somatic Recombination

Regulation Of Mononuclear Cell Migration
Monocyte Chemotaxis

Antimicrobial Humaral Response

Killing Of Cells Of Other Organism

Phagosome Maturation

nterleukin 6 Production

nterleukin 1 Beta Production

Granulocyte Migration

Neutrophil Migration

Neutrophil Chemotaxis

Response To Chemokine
Humoral Immune Response

nterferon Gamma Mediated Signaling Pathway

Cellular Response To Biotic Stimulus

Phagocyto:

SiS
Regulation Of Phagocytosis

itochondrial Gene Expression

itochondrial Trans|ation

Mitochondrial Translational Termination

Translational Termination

Cell Cycle Dna Replication
ma Transport

ma Export From Nucleus

Ncrna Export From Nucleus

Ribosome Biogenesis

Cleavage Involved In Rrna Processing

aturafion Of 5 8s Rrna From Tricistronic Rrna Transcript Ssu Rrna 5 8s Rrna

Histone Methylation

Protein Methylation

aintenance” Of Cell Number

£

Peptidyl Lysine Modification

Negative Regulation Of Transcription By Rna Polymerase li
Neuroblast Proliferation

| Urogenital System Development
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Extracellular Matrix Assembly

Blood Vessel Mor?hogene3|s
Vasculature Development

Extracellular Structure Organization

Collagen Fibril Organization . .
Negafive Regulation Of Sprouting Angiogenesis

Positive Regulation Of Dna Repair

Modulation Of Process Of Other Organism

Modulation By Symbiont Of Host Céllular Process

Modulation By Symbiont Of Host Process
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Visualization of cell types and markers of interest on 2D plots Wkl ApwToc
Manually by a multi-step approaches Automatically based on database
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Treatment-induced immune cell changes Wi AnnTec

T cell frequency changes Differential gene expression across models
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I Treatment-induced gene expression alternation in tumor cells > o oo

Modell (responsive) Model2 (non-responsive)
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I The potential key ligand-receptor pairs functioning in TME

Cell-cell communication analysis based on ligand-
receptor pairs database
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Overview of selected ligand-receptor interactions of

response
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Chemokines
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I Exploration on large-scale chromosomal copy number alteration Wuki ApnTec

. . proportion_dupli_chr19
Chromosomal copy number alteration analysis
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OUR COMMITMENT
Improving Health. Making a Difference.
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https.//onco.wuxiapptec.com Mobile App
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