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INTRODUCTION

* The cytoplasm 1s a complex dynamic environment that 1s characterized by
collective activities of several motor proteins and other active processes such

NUCLEAR POSITIONING AND DYNAMICS ARE SENSITIVE TO CELLULAR
GEOMETRY
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Figure 2. A) Distribution of nuclear centroid from the cell centroid (the origin) in constrained geometries B) Normalized displacement of nucleus in rectangles
C) Displacement of nuclear centroid along the short (A1) and long (A2) axis of the cell. The mean shifted trajectory of the nuclear centroid in rectangular
geometry (D) and circular geometry (E). F,G)Plots of <r2(t) >/ t as a function of t for the rectangular and circular geometry. (H) Table containing diffusion
parameters

Figure 1. NIH 3T3 cells expressing H2B-EGFP constrained on rectangular and circular
geometries.

NUCLEAR DIFFUSION IS SENSITIVE TO LAMIN A/C LEVELS

II: Analyse nuclear position and translational dynamics and study the
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Figure 3. The mean shifted trajectory of laminA/C deficient cells’s nuclear centroid in rectangular geometry (A) and circular geometry (B). C,D)Plots of < 12(1)
>/ 1 as a function of 1 for the rectangular and circular geometry. (E) Table containing diffusion parameters

In rectangular geometry the nucleus exhibits a strong corralled nature with subdiffusive
motion in the corral.

NUCLEAR DYNAMICS IS SENSITIVE TO CYTOKINE TNFa STIMULATION

Figure 5. A, B) Mean shifted nuclear centroid trajectories show defined corralled structures in rectangular geometry (A) compared to
circular geometry (B). C) The MC model was fitted (red) to MSD curves for nuclei in rectangular (blue) and circular geometry
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Importantly, these results provide sensitive biophysical signatures for detecting
cellular abnormalities using the nucleus as a probe particle.

'REFERENCE

1.Ekta Makhija, D. S. Jokhun and G. V. Shivashankar, PNAS (2015)

ACKNOWLEDGEMENTS

FIRC Institute of Molecular Oncology and Mechanobiology Institute Joint-Research Laboratory (IFOM-MBI
JRL) and MOE Tier3 Telomere Dynamics and Genome Function program

The nucleus after TNFa stimulation shows a clear time dependent change 1n diffusive behavior
and reaches a steady sub-diffusive motion after 30mins of treatment.

Figure 4. A) The mean shifted nuclear centroid trajectories in rectangular cells before and during TNFa treatment 1s presented at 5 minute intervals. B)
Corresponding < r2(t) >/ 1 as a function of T showing the transition from superdiffusive to subdiffusive motion over the first 25 minutes of treatment. C)
Stabilized subdiffusive nuclear motion for the next 30 minutes. The inset shows a2 values over the time course of the experiment.

Mean square displacement (MSD) is given by < r?(t) >= Ni_n Z’,}’;{‘[r((k — 1At + nAt) — r((k — 1)At)]2 . Here r is the position vector of the particle at
each time point(t) and N is the total number of measured points.
Time dependent diffusion coefficient A(t) is given by <r2(t) >/ 1= Ata-1

MCmodel: < r2(1) > = < 12 >. (1 + :f;‘;) [1 — exp (_:rl;’; T)] where rc is the corral radius & Dc is the diffusion of the corral and Db is the diffusion in the

corral



