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Mechanical phenotyping of breast
cancer cells based on stochastic
intracellular fluctuations.
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Recently, it has been observed that cancer cells
undergo changes in their mechanical properties
during carcinogenesis [1]. Cellular stiffness has
been the most studied mechanical property due to
the existence of Atomic Force Microscopy [2], a well-
established and universal technique.

A correlation exists between the amplitude of the
fluctuations of intracellular particles at short time
scales, in the range from tens of milliseconds to tens
of seconds and cell malignancy [3]. Even though this
is viable approach to study cellular mechanical
properties, it has a limited throughput and it only
provides very local information.

In order to improve the viability of intracellular
stochastic fluctuations in these studies, we propose
the use of Digital Holographic Microscopy (DHM)
and three breast cancer cell lines with different
degrees of malignancy, MCF-10A (Healthy), MCF-7
(Non-metastatic) and MDA-MB-231 (Metastatic).
DHM has proven method to achieve label-free
quantitative imaging of the whole intracellular dry
mass fluctuations with unmatched sensitivity. DHM
images of the cell lines are present in fig. 1a).

For these means we record 100 s videos of our
cells, fig 1b), and posteriorly determine our regions
of interest fig. 1c). In order to quantify the amplitude
of this fluctuations we calculate their root mean
square (RMS), fig 1d), which scale with the
malignancy [4].
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Figure 1. DHM fluctuation measurements. a) Morphology
of the three cell lines. b) Schematics of image acquisition.
c) Region of interest determination. d) Amplitude of
stochastic intracellular fluctuations that scales with
malignancy.




