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DNA, RNA, and protein...

(Warning: very simplified view)

* DNA encodes the same information across all
the cells (if somatic mutations are ignored).

* RNAs are transcribed from DNA, at different
levels by cell types, environment, or individuals,

* Proteins are product of RNAs, representing
genes.
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Image: https://en.wikipedia.org/wiki/Central dogma of molecular biology
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Entering single cell RNA-seq...




Standard scRNA-seq analysis workflow
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Droplet Barcode UMI mRNA read (50-100bp)

AGCTGACGGCAT TTACGCGG ATGCGC...

AGCTGACGGCAT AGCTTAGC CTAGCT...
CGAAGTAGCTAG GCCTGAAT GTAGCC...

CGAAGTAGCTAG GTAGCC...
Raw sequence reads
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Digital expression matrix
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Sparse representation of digital expression

iGene iBarcode Count

1 ACGTCATGCATA 1 CD3G 2 3 1
2 AGTCATATACTA 2 CD8A 2 6 1
3 CTAGATCGATTA 3 CST3 3 2 1
4 GCTAGTAGTTCA 4 MS4A7 3 3 1
5 CCGATCGATCTG 5 LYZ 3 4 22
6 TGAGCTAGCTTG 6 GNLY 4 3 3
7 AGATAGATCGAT 7 S100A4 5 1 1
8 CGATCGQATCGT 8 MS4A1 5 2 3
9 TGATGCTAGCTA 9 IL7R 5 3 2
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Cell types in PBMCs

Whole Blood
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Manifold learning of single cells

IgD’IgM’ Bcells pDCs
1 0 T 20 . Yo T cells op
Plasma cells 07 Tells i AL MHSC
IgD'IgM" B cells NKT cells LI -
B-cell fractions A—C (pro-B cells) oDCs - o A
— " cells J¥/3 At - | o +
IgD"IgM™ B cells 10 - gt J';l;;,‘}"_r;,w IgD’IgM" B cells
5 - S R A Plasma cells
o Macrophages e s
o MEP
< L :
> Nonclassical monocytes v o ' CDF cells zZ Intermediate monocytes
S HSC MEP & 0 |
MPP Fl 8T cells i
0 a NK'ells 7 leT ! LN
. SMP J cells “laM*
mDCs i d . CD8 T cells IgDIgM" B cells
GM.R BEsPhils Nonci Ji \ B-cell fractions A—C (pro-B cells)
: onclassical monocytes i TR
= ~10 - ytes - Classical monocytes gD IgM" B cells
Classical monocytes S8 mDCs
. e S Macrophages _
_.5 - ;(.";‘ - 4
Intermediate monocytes Eo Is .8
=20 - NK cells
Basophils -
-5 0 5 10 15 ' ' ' ' |
-20 -10 0 10 20

UMAP1



Goal of today

* Learn how to read large data files using python and R

* Learn how to summarize the data and ask questions on them.
* Learn how to summarize the data visually.

* Learn how to apply existing methods on a large dataset.

* Learn how to perform statistical tests on a large dataset.



