Introduction

Results

Extracellular matrix (ECM) function in cellular communication and as structural

support

Biomechanical properties of ECM are altered with ageing, including ECM stiffening,
abnormal protein expression, and elevated hydrostatic pressure which hinder tissue

regeneration

What is regulating mechano-signals in ageing?

The Hippo pathway is mechanotransductive
and regulates organ size and cell proliferation

Yes-Associated Protein (YAP) and
Transcriptional Co-Activator with PDZ-

Normal ECM

Mechanical forces

¥

Aged ECM
= ?D'S‘l;
- :sz} o

L]
l Mechanical forces

binding Domain (TAZ) are the downstream e
effectors of the Hippo pathway K. YRS et istion
e
» YAP/TAZ activity declines in aged stromal
cells ONOND AYZANY7,\7,N
Transcription ON Transcription OFF
» Sustaining YAP/TAZ activity suppresses * l
agelng features Senescence Senescence
g J
Hypothesis
YAPI/TAZ regulates cellular responses to mechanical changes in the aged ECM
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Aims

1) Characterize the cellular responses to age induced mechanical ECM changes
2) Determine YAP/TAZ and the corresponding signalling pathway’s role in sensing

physical stimuli and regulating cellular responses in the ageing niche
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Results
Cellular responses to hydrostatic pressure and substrate change
) Cell Response to Cyclic Hydrostatic Pressure
Cyclic pressure mode 22001 Stcady state ,,_cyclic Hyarasttic Prossure_
2000_ 1-20s 21-60s
10s .
100mbar & 1800
=.
g o 16001
2 5
§ S 1400
o =
| | | S 1200-NJ\[\AWM
[ | |
20s . 40s 1000 e azKo
- LATS1/2 KO
800 T T T T T J
0 10 20 30 40 50 60
. Time (s)
Knockout YAP/TAZ expression reduces cell volume
WT YAP/TAZ KO LATS1/2 KO
ns ns ns
Kk k%K ns * kKK skkk
6 6 6
S :.‘ g * ) : g 3 .
[0 B N : " &
3 » S S 3 LI . 3 S i
E 24 AE s % Z 2] S 22 A A %
e K o 3 A g L
=R Y B A Q ....... S 0 B Rrreeeseens Sigogeensee E 1Y e
S . 5 " o
-2 1 1 I -2 1 1 : -2 1 1 I
IbiTreat Coll Col IV IbiTreat Coll Col IV IbiTreat Coll Col IV

Collagen | increases cell volume change in response to oscillating hydrostatic
pressure which appears YAP/TAZ dependent
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* Cellular responses to stiffness change are substrate-dependent
* Cells lacking YAP/TAZ showed less responses to stiffness changes
across most ECM coatings
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Acomys primary fibroblasts were insensitive to stiffness change comparing to Mus
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Hydrostatic pressure and collagen | promote YAP nuclear translocation

Cellular responses to stiffness and substrate change
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Distinctive transcriptional profiles between Mus and Acomys on different stiffness
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Conclusions
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Cell morphological changes in response to stiffness and hydrostatic pressure
are ECM substrates and YAP/TAZ dependent

Future Directions

1) Identify molecular mechanism of HEK293A cellular response to H.P. and ECM
substrates

2) Integrate multiple mechanical forces in 3D and analyze cellular responses
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