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What we already know

What we don’t know yet?



Background transcriptional changes
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brain ageing affects many basic processes
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Background transcriptional changes
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Background

While transcriptional changes during ageing are well documented,

what happens at the genomic level underlying these changes
1s much less understood.



Background

gene length gene mutation
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Study design
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1. Brain cell-type proportions during life
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1. Brain cell-type proportions during life
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1. Brain cell-type proportions during life
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1. Brain cell-type proportions during life
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2. Housekeeping genes decrease in ageing
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2. Housekeeping genes decrease in ageing
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2. Housekeeping genes decrease in ageing
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3. Mutation patterns reflect transcription

whether these gene expression changes are related to somatic mutations?
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3. Mutation patterns reflect transcription

mutation spectrum
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3. Mutation patterns reflect transcription
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3. Mutation patterns reflect transcription
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4. Gene length, transcription and mutation in ageing
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4. Gene length, transcription and mutation in ageing

Enriched GO terms (%)

100 - -l

75 -

II ]
I |
50 -

25 -

ot 00>k g=o*~
N~ wBoa S—mon_g
_'QDZV) =z 9 o
o - Z = 0
- S

GO terms

[ Other terms
Response to stimuli
Immune

[l Synapse

¥ Detoxification

M Cell death
Development

[ Protein folding
Ribosome

[ Translation

B Metabolism

B Homeostasis

B Localization

. Transport

Housekeeping genes :

down

—

d *kkk e Fkk
r 0.2 - I
300 - =
—~ 2 -
< 3
= S
*é, 200 5’
b5 | < 0.1 |
© S
2 g
¢ 100 | o
5 B
X
- w
(VR oL
\(\Q c-§\° 3 06‘
K @ &
& R NS
(%)) { Qq N
R o N o
L e}\} %Q’Q Q®
S P
2) S\
NS ©
S
X

=-h

1.5

—_
o

FC(elderly/adult)
in excitatory neurons
o
[¢,]

Short and highly expressed

Housekeeping gene Neuron-specific gene

e

Y
o
I

FC(elderly/adult)
in excitatory neurons
o
(&)
I

0
> D 0 © A% Q O b& ™ O
EENINE AR IR PR IV RUESORCAS
Gene length decile (kb) Gene length decile (kb)

O
'S

Housekeeping genes :
shorter gene length ~ gene downregulated

neuron-specific genes: X

21




4. Gene length, transcription and mutation in ageing
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Take home messages

human prefrontal cortex (PFC):

1. Neuron-specific genes : long
upregulated during ageing
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2. How are these mutations related to i

gene length,
gene expression?
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Summary

1. brain-cell development continues after birth.
In the infant brain, they 1dentified populations of immature neurons and astrocytes

2. Short and highly expressed housekeeping genes :
show high rates of sSSNV accumulation during life
that correlate with reduced expression.

housekeeing gene

short length

gene downregulated gene mutation®

highly expression

correlate



Limitations

1.the infant-specific immature neuron :
without direct validation using proliferation or cell-cycle markers.
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2. housekeeping genes: downregulated

But many downregulated genes are cell-type—specific,
their relationship to the housekeeping,

neuron-specific gene classification

remains incompletely resolved.
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Thank you for your attention!

Q& A



