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« ,Transcriptome® = total amount of all mMRNA present in a cell, = all genes

transcribed at the moment
 cDNA = DNA processed from RNA using reverse transcriptase
* RNAseq = sequencing of the transcriptome from cDNA
« ~15.000 genes per sample
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High troughput sequencing

« ,Next Generation Sequencing”

« Massively parallel sequencing

* ChIP-Seq

Reference Genome Sequence
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Single cell sequencing

sequencing adapters and primers

14 bp barcode

10 bp randomer to index molecules (unique molecular identifier, UMI)
an anchored 30 bp oligo-dT to prime polyadenylated RNA transcripts
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Barcoded Single Cell Gel Beads

Cell suspension # Sorting + Barcoding # Barcoded cDNA
- —— T— Pool —
| Collect | | RT | | RemoveOil | |
e 0000 O oo
Cells Oil
Enzyme .
&
ore
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Single Cell 10x Barcoded 10x Barcoded
GEMs cDNA cDNA

Iranscrplional profling of ndradual cells

Cell 1 : :
* Input: Single cells in suspension + N A e
10x Gel Beads and Reagents "
* Qutput: Digital gene expression Coll5000 * . .
Geng 1 Gene 2 Gene 2000

profiles from every partitioned cell

- max. 10.000/sample - ~15.000 genes /sample

10xgenomics.com
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Data processing

« 10x Genomics: CellRanger pipelines
« CellRanger mqgfast: demultiplexing of raw data

« CellRanger count: alignment, filtering, barcode counting, and UMI
counting, generate gene-barcode matrices, determine clusters, and
perform gene expression analysis

« CellRanger aggregate: aggregates outputs from several samples

Cells Chromium Library Sequencing @ 0 ——-—— Pipelines --—---—---—--
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Data processing

Cells Chromiurm Library Sequencing B & [+ [T
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System Requirements

FASTO || Gene/Cell
—T 1 —  Matrix

Cell Ranger

Cell Ranger pipelines run on Linux systems that meet these minimum requirements:

8-core Intel or AMD processor (16 cores recommended)
64GB RAM (128GB recommended)

1TB free disk space

64-bit CentOS/RedHat 5.5 or Ubuntu 10.04

« Secondary analysis: R-package ,Seurat”, Loupe Cell Browser
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Cells of the skin
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Feature plots of cluster markers
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Hierarchal Clustering of fibroblasts
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Figure 3
Tabib et al 2018
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Re-Running Clustering for fibroblasts only
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Gene expression in fibroblast subpopulations
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Gene expression in fibroblast subpopulations
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IF staining in normal skin showing fibroblast subpopulations
b FMO1 LSP1

¢ FMO1/SFRP2 FMO1/SFRP2 FMO1IDPP4 SFRP2/DPP4

FMO1/LSP1

: ' Figure 4
Tabib et al

2018

MEDICAL UNIVERSITY
OF VIENNA 15




Differentially expressed genes per cluster
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Significant genes female vs. male
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Kang HM et al. 2018
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LiL. etal., 2018
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Gao S. et al 2018
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Tabula muris: Single cell transcriptomics from

20 mouse organs c
Tabula muris consortium, 2018 e
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Conclusion

* New perspectives for high-resolution genetic analyses

« Applications:
« Single cell genomics (e.g. microbiome)
« Single cell transcriptomics: gene expression, immune profiling,
« Single cell epigenetics
« Linked-reads genomics: whole genome-sequencing, exome sequencing,
de novo assembly

« Complex bioinformatic process and data visualization

* For developmental studies, substance-effect studies, microbiome
screening
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Discussion

Pros/Cons?

Applicability

Applications

Future directions

Questions? Thank you!
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