A single-cell transcriptomic atlas
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Background



Single Cell Atlases

e “To create comprehensive
reference maps of all human cells —
the fundamental units of life —as a
basis for both understanding
human health and diagnosing,
monitoring and treating disease”

* Founded 4-5 years ago

* |nitially focused on young healthy
adults as a baseline

* Now expanding to other
populations, disease states
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FACS, Droplet-based RNA-seq

* FACS

 Have to know what to look for

* Known that the stress of sorting
changes cells gene expression

* Can capture full length transcripts

Droplet-based RNA-seq

* Low read counts for only the 3’
end of RNAs

e Hard to impossible to capture rare el SRS

cell populations
* Hypothesis-free
* Less stressful than FACS
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Ageing and Gene Expression

* Known that gene expression
changes with age

* However, cell composition
changes too, for example, naive

T cells are replaced by memory T

cells as you age

* Are changes in gene expression
seen with age due to changes in
the make up of the cell
population or because the
activity of aged cells changes?

Downregulation of
mitochondrial proteins

Dysregulation of
gene expression
and mRNA
processing

Downregulation
of the protein
synthesis
machinery

Constitutive '

response to Dysr'egulanon

stress and of immune
DNA damage? system genes

Reduction in growth
factor signalling
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Results



Fig. 1a-b: Experimental Setup
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Fig. 1c-e: Cells Detected
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Fig. 2a-c: Expression of CdknZ2
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Fig. 2e-i: Cell Population Change w/ Age
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Fig. 2f-j: Differentially Expressed Genes w/

Age

* Top 10 up/down-regulated
genes in each tissue

* 0.05 =50% change = 1.5-fold
change
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Fig. S6a-d: Liver Hepatocytes Decrease w/ Age
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Fig. S6e-f k: Increase Immune Infiltration
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-ig. S6g-j: Liver Hepatocytes Show Increase in
nflammatory Makers with Age
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-ig. S6l-0: LSEC Cell Counts,
ncrease with Age
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Fig. 3: Mutational burden with age
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Fig 4: Immune System Changes with Age
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Fig. S5a,b: Gene Expression Changes with Age are
a Combination of Cell Population Changes and
Expression Changes?

FACS

g 10 S8 el .
o o S 16 Brain Myeloid
5 0.8 2 g Brain Non-Myeloid
0 =14 GAT

(5] 12 . Heart

- 0.6 o ‘

5 o - 10 Kidney

s ;) o ® Limb Muscle
= 0.4 g 6 Liver

S € ® Lung

co02 2 48 MAT

3 > 2| SCAT

0.0 o ® Skin
00 02 04 06 08 1.0 0 2 46 81012141618
Read count based effect size Read count based -log, (p-value)
b
Droplet
)

g 18 230 Brain Non-Myeloid
‘B . > Kidney

5 08 22 @ Limb Muscle
5 S 20 Liver
3o * | f

7} o 15

3 04 3 Spleen

- (U

c a 10|

3 €

[} O — =

< 010 3 0

00 02 04 06 08 10 © 0 5 10 15 20 25 30
Read count based effect size Read count based -log10(p-value)
bulk signal explained neither by bulk signal explained by bulk signal explained by 0 bulk signal explained by both

single-cell read nor by cell count read count only cell count only single-cell read and cell count



Fig. S8: Pseudo-Bulk Raw Gene Counts
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