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Introduction 3. Slow stretch do not deform nuclei despite cell deformation
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Cells are exposed to mechanical forces in biological tissues which they must respond to ] ns
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maintain tissue homeostasis and physiology. Forces are known to upregulate cell division |—H—|
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increase regardless of strain rate
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promoting cell cycle progression and mitotic entry [1,2]. Recent advances have revealed that

this could occur through the deformation of the nucleus in response to forces [3]. Forces are
Nuclear area increases upon fast

stretch but not slow stretch,
despite increase in cell area

at onset of full-stretch
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transmitted to the nucleus through the linker of the nucleoskeleton and cytoskeleton (LINC)
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complex [4]. It was proposed that force-induced nuclear deformation promotes the widening of

the aperture of the nuclear pore complexes [5]. This in turn, promotes the nuclear translocation T TR pe—
of small proteins, namely YAP1 and Cyclin B1 to promote mitotic entry [3, 6]. However, most of o Unsatsretchedo Unsmh;;ﬂ
these studies subject cells to fast strain rates which do not emulate the slower strain rates
commonly seen in vivo. Here, we investigate the mechanism underlying nuclear force sensing

and how strain rates affect nuclear deformation and cell division.
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How do different strain How do different Role of the LINC complex in
rates affect the division strain rates affect regulating nuclear deformation
response? nuclear mechanics? in response to stretch?
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Xenopus laevis Gastrula stage Adhered to a L o KW
embryos injected with (NF10) fibronectin-coated Membrane loaded onto stretch

mRNA or Morpholino PDMS elastomeric machine and stretched uniaxially
chamber at varying stretch regimes

Fast stretch reorients cell and nucleus in direction of stretch.

Slow stretch only reorients the cell, nucleus remain randomly oriented

Pre-stretch Onset of full-stretch

4. Nesprin2KD decouples cell and nuclear deformation and disrupts
26 — = A (o s mitotic response
N Bdt 3 D normalised nuclear strain = M
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Mounted onto upight confocal microscope and imaged
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Fast Stretch 0.95 WT  Nesprin2 KD
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Unstretched Fast Fast (WT) Unstretched Fast Fast (WT)
8.6 mm
| Nesprin2 KD Nesprin2 KD

\ Slow Stretch In Nesprin2KD tissues, cell and nuclear
Nesprin area significantly increases (*, p<0.05; ***,

- WT p<0.001; Mann-Whitney test) but cell area

increases more than that of WT cells.

— Stretch axis ﬁ

Confocal images of the superficial layer of X. laevis
animal cap tissues under varying stretch regimes.

80 mins

i This is accompanied by a reduction in
mitotic response in Nesprin2KD tissues

T T T when subjected to fast stretch
40 60 80 WT  Nesprin2 KD
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Fold chnage in mitotic index

1. Fast stretch induces rapid mitoticnsentry

L # of cells in mitosis ) )
mitotic index = Time (min)
total # of cells

[=1]
]

[=2]
|

" % ——i\i

-
1
=Y
1

Mitotic index increases rapidly following 5. Slow stretch promotes mitosis on cells with specific morphology

fast stretch, peaking at 15 minutes after
the onset of full stretch. Unstretched Slow
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No increase in mitotic index is seen in
slow stretched tissue, even upon full
stretch (dashed line), indicating that slow

Normalised mitotic index
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DAPI
a-tubulin ; e Unstretched & Fast: Cells that later divide are already

05 Unstretched larger with larger nuclei at the pre-stretch measurement.
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Slow: Cells enter mitosis irrespective of pre-stretched
size or nuclear morphology.

Stretch axis

Promote G1/S?
All measurements taken from minute 0 at pre-stretch condition ® 000

Membrane mounted onto 3D-printed brackets
and stretched uniaxially or left unstretched
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Conclusion
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N + Slow stretch does not upregulate mitotic entry, unlike fast stretch, and relative nuclear deformation could
ucleus Nucleus

s explain this difference in rates of mitotic entry.

Nesprin2 is important in transmitting stretch to the nucleus and regulating cell division in response to

mechanical stress.

Fast stretch promotes rapid G2/M transition while slow stretch potentially push cells through S phase.
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