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Characterizing optical coherence tomography speckle fluctuation
spectra of mammary organoids during suppression of intracellular
motility
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Background: An understanding of how the mammary gland responds to toxicant and drug exposures can
shed light on mechanisms of breast cancer initiation/progression and therapeutic effectiveness, respectively.
In this study, we employed noninvasive, label-free and high-throughput optical coherence tomography
speckle fluctuation spectroscopy (OCT-SFES) to track exposure-response relationships in three-dimensional
(3D) mammary epithelial organoid models.

Methods: OCT-SES is sensitive to relatively high speed (~0.16-8 pm/min) motions of subcellular light
scattering components occurring over short (~2-114 s) time scales, termed “intracellular motility.” In this
study, OCT speckle fluctuation spectra are quantified by two metrics: the intracellular motility amplitude,
M, and frequency-dependent motility roll-off, a. OCT-SFS was performed on human mammary organoid
models comprised of pre-malignant MCF10DCIS.com cells or MCF7 adenocarcinoma cells over 6 days of
exposure to either a microtubule inhibitor (Paclitaxel, Taxol) or a myosin II inhibitor (Blebbistatin). Raw
values of a and M were normalized to a dynamic range corresponding to fixed (0%) and live/homeostatic
(100%) organoids for each cell line.

Results: In this work, we observed a significant decrease in both M and a of MCF10DCIS.com organoids
after 24 hours of exposure to Taxol (P<0.001), and a significant decrease only in a for MCF7 organoids
after 48 hours of exposure (P<0.0001). We also observed a significant decrease in both M and a of MCF?7
organoids at the longest exposure time of 6 days to Blebbistatin (P<0.0001), and a significant decrease only in
M for MCF10DCIS.com organoids after 24 hours of exposure (P<0.01).

Conclusions: OCT-SFS revealed cell line-specific response patterns, in terms of intracellular motility,
to different motility suppression mechanisms. This provides a foundation for future OCT-SFS studies of

longitudinal responses of the mammary gland in toxicology and drug research.
Keywords: Cell motility; epithelial cells; optical coherence tomography (OCT); optical imaging; organoids
Submitted May 31, 2019. Accepted for publication Jul 30, 2019.

doi: 10.21037/qims.2019.08.15
View this article at: http://dx.doi.org/10.21037/qims.2019.08.15

'Current affiliation: ASML Holding, San Diego, CA 92127, USA
*Current affiliation: Department of Pathology and Laboratory Medicine and Abramson Family Cancer Research Institute, The University
of Pennsylvania Perelman School of Medicine, Philadelphia, PA 19104, USA

© Quantitative Imaging in Medicine and Surgery. All rights reserved. Quant Imaging Med Surg 2020;10(1):76-85 | http://dx.doi.org/10.21037/qims.2019.08.15


https://crossmark.crossref.org/dialog/?doi=10.21037/qims.2019.08.15

Quantitative Imaging in Medicine and Surgery, Vol 10, No 1 January 2020 77

Introduction

There is increasing need for label-free, longitudinal and
quantitative methods to assess three-dimensional (3D)
tissue models of carcinogenesis (e.g., under toxicant
exposure), progression, and treatment (e.g., drug screening
and development). Compared to conventional two-
dimensional (2D) cell cultures that are often inadequate
to model complex tissues structurally and functionally, 3D
tissue models can establish cell-cell and cell-extracellular
matrix (ECM) interactions that more closely recapitulate
in vivo tissue architecture and exhibit more physiologically
relevant tissue properties and drug responses (1-3). The
study of cell motility, an important underlying mechanism
of cell function, is critical for understanding the migration/
invasion and metastasis of breast cancer and developing
associated treatments (4,5). However, current methods are
either limited to 2D models or require cell fixation and
staining, precluding efficient longitudinal analysis (6).

Emerging technologies based on coherence imaging
such as optical coherence tomography (OCT), known as
a method of “optical histology”, address these limitations
by providing depth-resolved imaging using near-infrared
light scattering, analogous to ultrasound imaging (7). The
micrometer-scale resolution and millimeter-scale depth
penetration of OCT makes it particularly well suited for
quantifying morphology in 3D organoid models where
existing assays are cumbersome (8,9). The non-invasive
nature of OCT enables longitudinal measurements of 3D
tissue cultures. We have previously employed OCT to
monitor growth of mammary epithelial organoids (including
size, lumen size, and asphericity) over weeks, and quantified
morphological changes under culture conditions that
modified stromal-epithelial interactions (9).

In addition to enabling morphological measurements,
the high frame rate of OCT has been exploited to quantify
subcellular dynamics in 3D tissue cultures (10-13). OCT
image speckles are sensitive to “intracellular motility”, i.e.,
high-speed, in-place motions of subcellular light scattering
components occurring over short (seconds to minutes)
time scales, such as organelle transport and membrane
undulations. Intracellular motility is a useful metric that
contains abundant information about cell state; it can also
be employed as an OCT contrast method to distinguish
live cells from nonliving cells and background material.
Differences in intracellular motility of live and fixed tissues
were first detected by holographic optical coherence imaging

(OCI) in 2004 (10). Since then, OCT speckle fluctuation
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statistics specific to intracellular motility have been used
to differentiate live mammary epithelial cell (MEC)
organoids from a surrounding ECM that contained highly
scattering nanoparticles undergoing diffusive motion (11).
Recently, full-field OCT of fresh ex vivo tissues (brain,
liver) was shown to provide rich subcellular metabolic
contrast in the speckle statistics (14). In the present study, to
quantify the intracellular motility signal of MEC organoids,
we employ two previously reported metrics that are
independent of light attenuation and position within OCT
images: the inverse-power-law exponent of the speckle
fluctuation spectrum (a), and an autocorrelation-based
motility amplitude (M) (12). Importantly, these motility-
based metrics exhibited significant differences in 3D co-
cultures as a function of modifications to stromal-epithelial
cell interactions (12). In another effort, @ and M were
employed in a high-throughput manner to assess effects
of toxicants on 3D MEC organoid models, with findings
validated by a standard MTT assay (13).

The underlying biological processes that give rise to
coherence imaging-based intracellular motility signals
are a topic of ongoing study (15-21). Time- and dose-
dependent responses of rat osteogenic sarcoma spheroids
to different cytoskeleton-targeting drugs, in terms of the
speckle fluctuation amplitude, were first characterized
by digital holographic OCI in 2007 (15). Since then,
speckle fluctuation spectroscopy (SES) of the same tumor
spheroids has been performed under a number of different
environmental and pharmacological perturbations (16-19).
Spectral responses to different perturbations were measured
from 0.005 to 5 Hz, where the fluctuations approximately
fell into three frequency bands: low-frequency (0.005 to
0.05 Hz), mid-frequency (0.05 to 0.5 Hz), and high-
frequency (0.5 to 5 Hz), corresponding to intracellular
motions of membranes, mitochondria and organelles,
and vesicles and the cytoplasm, respectively (17). These
signatures were used to construct multi-dimensional
feature vectors for phenotypic profiling of drug effects
in 3D cultures, applicable more broadly for compound
screening (18,19). However, we are still in the early
stages of understanding the speckle fluctuation spectra of
coherence imaging-based intracellular motility signals, as
they are highly dependent on cell lines and culture models
(12,13,20,21).

In this study, we focus on elucidating some of the
processes that give rise to the intracellular motility
signals obtained from 3D MEC organoids via OCT-SFS.
Specifically, suppression of two highly dynamic cellular
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components, microtubules and myosin II, was induced in
3D MEC organoid models by two inhibitors: a microtubule
stabilizer (Paclitaxel, Taxol), and a myosin II inhibitor
(Blebbistatin). Microtubules are highly dynamic cytoskeletal
polymers that constantly grow and shrink at a rapid rate.
They serve as molecular tracks for intracellular transport
during interphase, and are responsible for chromosome
separation during mitosis with a 20-100 fold increase in
dynamics (22,23). Taxol is a well-studied chemotherapeutic
agent that inhibits mitotic spindle function by stabilizing
microtubule polymers and preventing their disassembly
(24,25). Myosin II contributes to intracellular motility
by generating mechanical forces required for processes
associated with cell division and migration (e.g., cellular
reshaping and adhesion) (26,27). Blebbistatin is a small
molecule compound that specifically inhibits myosin IT (28).
Here, two cell lines representing different breast cancer
subtypes were investigated for possible characteristic
differences: a basal-like pre-malignant breast cell line,
MCF10DCIS.com, and an invasive luminal adenocarcinoma
cell line, MCF7. Using the a and M OCT-SFS metrics,
we characterized the responses of each cell line to both
disruption mechanisms, and the effects of generalized
cell stress and cytotoxicity in 3D mammary cultures
longitudinally. We expected to observe changes in speckle
fluctuation spectra for both cell lines in response to both
inhibitors, while possible characteristic differences might
be expected between the two cell lines. This paper provides
a foundation for future OCT-SFS studies of longitudinal
responses of the mammary gland in toxicology and drug
research.

Methods
Cell lines and reagents

Premalignant, basal-like MCF10DCIS.com cells were
purchased from Karmanos Cancer Institute (Detroit, MI,
USA) and were maintained in Dulbecco’s modified Eagle’s
medium (DMEM)/F12 nutrient mixture supplemented
with 5% horse serum, 10 pg/mL insulin (GIBCO, Life
Technologies, Carlsbad, CA, USA), 20 ng/mL Epidermal
Growth Factor (Invitrogen, Life Technologies), 0.5 pg/mL
hydrocortisone (Sigma-Aldrich, St. Louis, MO, USA),
0.1 pg/mL cholera toxin (EMD Millipore, Darmstadt,
Germany) and 1% penicillin-streptomycin. MCF7 luminal
invasive adenocarcinoma cells were purchased from the
American Type Culture Collection (Manassas, VA) and were
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maintained in RPMI 1640 medium (GIBCO) supplemented
with 10% fetal bovine serum (Gemini Bio-Products, West
Sacramento, CA) and 1% penicillin-streptomycin. All
cultures were maintained in a humidified incubator at 37 °C
with 5% CQO,. Both inhibitors (Taxol and Blebbistatin) used
for organoid culture exposures in this study were purchased
from Sigma-Aldrich.

3D culture and inhibitor exposures

The 3D cultures used in this study were constructed as
previously described (9,12,13). Briefly, after cells in 2D
cultures reached 70% confluency, cells were seeded at
a constant density of 30,000 cells/cm’ into 275 pL of a
biologically-derived ECM consisting of 1:1 (v/v) mixture
of collagen I: Matrigel (BD Biosciences, Franklin Lakes,
NJ) (29), with collagen I at a final concentration of 1 mg/mL.
The cell-laden gels were then plated into individual wells
of 48-well cell culture plates (diameter: 10 mm) that were
pre-coated with 85 pL of the collagen I- Matrigel mixture.
After gelation, 250 pL of the relevant culture medium was
dispensed to the surface of each culture, and was refreshed
every 2-3 days. Prior to inhibitor exposure, MCF10DCIS.
com and MCEF7 cells were cultured in 3D for 10 and
14 days after seeding, respectively, to enable organoid
formation. Then the cultures were exposed daily for a total
of 6 days to Taxol (0, 10, or 20 pM) or Blebbistatin (0, 25,
or 50 pM). OCT-SFS of inhibitor-exposed cultures was first
performed prior to exposure (“0 hour”), and then at 1 hour,
24 hours, 48 hours, and 6 days after the initial exposure.
Most of the excess liquid culture media lying on top of
the culture matrix was removed before imaging to reduce
dispersion-induced image degradation, with a small amount
of excess media retained to protect the culture matrix from
dehydration. Fresh media with corresponding inhibitor
concentration was applied immediately after imaging.
Three independent cultures per condition (inhibitor type,
inhibitor concentration, and cell line) were prepared and
tracked longitudinally with OCT-SFS. An average of 6
organoids per culture was imaged by OCT-SFS, resulting
in a total of n=12-24 organoids analyzed per condition.

OCT-SFS methods and analysis metrics

Imaging of the 3D cultures was performed using a custom
built, spectral-domain optical coherence tomography
(SD-OCT) system as shown in Figure 1A, which has been
described in detail previously (30). Briefly, the system
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Figure 1 Overview of OCT-SFES hardware, data collection, and analysis pipeline. (A) Spectral domain OCT system; (B) a representative

time-stack of 100 successive B-mode images for analysis; (C) metric for motility amplitude; (D) power spectral analysis of OCT fluctuations.

FC, fiber coupler; BS, beam splitter; PBS, polarizing beam splitter; QWP, quarter wave plate; ROI, region of interest; OCT-SES, optical

coherence tomography speckle fluctuation spectroscopy.

consists of three parts: the light source, a Michelson
interferometer and a custom spectrometer. The light source
consisted of a Ti:Sapphire laser with a central wavelength
of 800 nm and bandwidth of 120 nm. Light from the
source was linearly polarized (horizontal to the surface
of the optical table; H polarized) and directed into the
Michelson interferometer. The H polarized light was split
into reference and sample arms, where the sample arm light
(~6 mW) was focused by a 30 mm focal length lens
upon the sample. The co-polarized backscattered light
(H) interfered with the reference at the beam splitter.
The interfered light (HH) was then directed to the
custom spectrometer where spectral interferograms were
collected into the first 2,048 pixels of a 4,096-pixel Dalsa
Piranha line scan CCD camera, operated at an A-line
rate of 2 kHz for this study. The resolution of the OCT
system was ~10 pm x 3.0 pm (in aqueous medium) in x
x z, and the signal-to-noise ratio (SNR) was ~108 dB.
B-mode (cross-sectional) image frames were collected into
1,000x1,024 pixels over 1.5 mm x 1.5 mm (in aqueous
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medium) in x x z, respectively. 300 frames per time series
were collected at a frame rate of 0.876+0.004 Hz in order
to capture cellular dynamics (12,13), and then divided into
three groups of #=100 consecutive images for independent
analysis with cross-validation.

All image analysis was performed as described in our
previous studies (9,12,13). Briefly, depth-resolved OCT
images were computed from raw spectral images after
reference subtraction and digital dispersion compensation (31),
where the intensity at each image pixel, I(x, z), was
computed from the absolute value of the complex analytic
signal obtained from Fourier transform of the spectral
domain OCT data. A time series of OCT images of MEC
organoids, as shown in Figure 1B, were used to generate
movies for the SFS analysis. Each organoid, containing
hundreds to thousands of cells, was identified and segmented
as one region of interest (ROI) by custom semi-automated
MATLAB scripts; two representative ROIs are color-
coded in yellow in Figure 1B. The temporal fluctuation
of speckle intensity at each pixel, I(x, 2, ), was extracted
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Figure 2 Visualization of the motility metrics derived from a representative data set. (A) A representative cross-sectional OCT image of 6

live MEC organoids in 3D mono-culture of MCF7 cells (seed density 30,000/cm’) at 14 days culture time after seeding; (B) visualization of

motility metrics on (A), where two of the organoids (yellow arrows) are enlarged in (C) and (D). The background gray-scale image indicates

M at each pixel, and the yellow contour lines indicate the ROIs determined from the semi-automated segmentation. « is overlaid in each

ROI as spherical glyphs with different colors and sizes. The color of the glyph indicates the value of a, while the size of the glyph represents

R’ from the power-law fitting. OCT, optical coherence tomography; MEC, mammary epithelial cell; ROI, region of interest.

from the image stack, as shown in Figure 1C, which was
attributed to the motions of the intracellular particles that
backscatter OCT light. These speckle fluctuations were
characterized by two parameters: the so-called “motility
amplitude”, M, that characterizes the modulation amplitude
of the speckle fluctuations in time, and the power-law
exponent of the decay of the power spectral density in
frequency, a. M is an autocorrelation-based modified
standard deviation that is normalized by average pixel
intensity (12), and provides two complementary benefits
for data analysis: the autocorrelation at each image pixel
obtained at a given sampling time Az, I(x, z, Az), naturally
omits shot noise that decorrelates instantaneously, while
normalization by average pixel intensity eliminates the
depth-dependent SNR roll-off, making M intensity- and
depth-invariant. M at each pixel was then spatially averaged
over each ROI to represent the M of an organoid. To
characterize the frequency (f) dependence of the motility
signals, the power spectral density S(x, z, f) was computed
by a discrete Fourier transform of the time signal I(x, 2, 1)
at each pixel. The spectra were then spatially averaged
over each ROI, then fitted to an inverse power-law model
with the power exponent a (12), as illustrated in Figure 1D.
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A goodness-of-fit test was performed for model fitting of
each ROI spectrum, where only data exhibiting R*>0.98
compared to the model were included in the subsequent
analysis. Figure 24 shows a cross-sectional OCT image
of a representative data set. The motility metrics derived
from this data set are visualized in Figure 2B,C,D, with
more details of the visualization method described in (12).
Together, the two metrics a and M characterized the
intracellular motility of an organoid (one ROI), with ~12-24
values of a and M each computed over n=3 cultures at each
culture condition (inhibitor type, inhibitor concentration,
and cell line). To assess the time-evolution of intracellular
motility, multiple comparison 7-tests with Bonferroni
correction were then performed to compare a and M for
each culture condition against the pre-exposure a and M for
that same condition. P values were calculated to indicate the
statistically significant differences, where the critical P value
was set to 0.01 for all comparisons.

As previously discovered (12,13), values of a and M are
cell type-dependent, which is attributed to differences
in morphology, metabolism, invasiveness, and ECM
interactions. Therefore, in order to define a typical dynamic
range for each metric, cell line-specific baselines were
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Figure 3 Time- and concentration-dependent responses of MCF10DCIS.com organoids to Taxol as measured by the OCT-based a (A)

and M (B) metrics. **P<0.001; ***P<0.0001 relative to the pre-exposure time. Error bars represent mean + SE. OCT, optical coherence

tomography.

established based on the a and M values of live and fixed
cells measured previously (13). A linear mapping was used
from the raw a and M values to normalized values where 0%
and 100% represent the fixed and live values, respectively.
Note that raw a exhibits an increase under cell fixation,
indicating that the speckle fluctuation spectra more rapidly
decay in frequency (suppressing high frequency motions),
while the linear scaling releases the users from constantly
recalling this fact when assessing longitudinal data. It
should be noted that the fixed values represent “death by
fixation”, which is mechanistically different from inhibitor-
induced cell death evaluated in this paper. In addition, the
live values may be subject to biologic variations over time
such as the phase of cell growth, which may cause untreated
cells to exhibit initial values that are above or below
100%. However, this does not affect the observations and
conclusions from longitudinal data, as effects of inhibitors
are only reflected by the relative changes between the pre-
exposure and post-exposure data.

Results and discussion
Effect of Taxol on MEC organoids

The time- and concentration-dependent response of
MCF10DCIS.com organoids to Taxol exposure were
measured longitudinally by OCT-SFS, as shown in Figure 3.
Note that the scaled “live” values corresponding to 100%
were defined from the control (untreated) organoids from a
previous study (13); thus, the live values (>100%) observed
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in Figure 3 may arise from biologic variability in cell growth
or incubation time. Here the relative changes between the
pre-exposure and the post-exposure data to track the effects
of the inhibitors applied. In MCF10DCIS.com organoids,
both a and M decreased (though non-monotonically) over
exposure time for both 10 and 20 pM concentrations of
Taxol, with statistically significant differences (P<0.001)
between pre-exposure and exposed cultures at 24 hours and
later (relative to baseline) for both o and M.

Figure 4 displays the time- and concentration-dependent
responses of MCF7 organoids to Taxol exposure as
measured by OCT-SFS. In this experiment, a decreased
over exposure time for both 10 and 20 pM concentrations
of Taxol, where statistically significant reductions in a
(P<0.001) between pre-exposure and exposed cultures
were observed at 6 days for organoids treated with 10 pM
of Taxol, and beginning at 48 hours of exposure for those
treated with 20 pM. No significant reductions in the M
metric were observed for any exposure time or inhibitor
concentration in the MCF7 organoids.

These OCT-based findings are attributed to Taxol-
induced cell death, wherein microtubule stabilization
suppresses intracellular motility. Both a and M are sensitive
to Taxol in MCF10DCIS.com organoids, while only « is
sensitive to Taxol in MCF7 organoids under the tested
exposure times and concentrations. It is necessary to point
out that the speckle fluctuation spectra of both cell line
controls (0 pM Taxol) exhibit baseline variability over
the 6-day time course; this represents several population
doubling times (6 days) for both cell lines. It is interesting
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Figure 4 Time- and concentration-dependent responses of MCF7 organoids to Taxol as measured by the OCT-based « (A) and M (B)

metrics. *P<0.01; ***P<0.0001 relative to the pre-exposure time. Error bars represent mean = SE. OCT, optical coherence tomography.

to note that the timing of observed reductions in a correlate
with the division rates of each cell line (i.e., MCF10DCIS.
com cells divide faster than MCF?7 cells in both 2D and 3D
cultures), suggesting that the biological function(s) captured
by the a metric may be related to microtubule-related
and/or mitotic processes. In fact, the time scales of the
significant responses in a (i.e., 224 hours for MCF10DCIS.
com and >48 hours for MCF7 cells, respectively) in this
study closely match the 2D doubling times of each cell line
(i.e., 18.5 hours for MCF10DCIS.com cells and 36.7 hours
for MCF7 cells). Future studies with a larger number of
cell lines with varying doubling times would be useful for
verifying the connection between a and doubling time.
The OCT-SFS data suggest that a and M are
differentially responsive to Taxol treatment in a cell-
type specific manner; M in Taxol-treated MCF7 cells
was the only metric that failed to significantly change
in this context. Interestingly, the same patterns of a and
M responsivity were observed in our previous study of
MCF10DCIS.com and MCF?7 cells exposed to another
chemotherapy drug, Doxorubicin (13), which inhibits cell
division by causing DNA double-strand breaks (32). In
our previous study (13), @ and M of MCF10DCIS.com
organoids significantly changed in response to Doxorubicin
treatment; however, only a was sensitive to Doxorubicin
treatment in MCF7 organoids under the same range of
exposure times and in response to concentrations of 1
and 10 pM. This lack of M responsivity unique to MCF7
organoids may be caused by the relatively slow growth rate
of this cell line; as both chemotherapy drugs inhibit cell
division, higher concentrations and/or longer exposure
times will be employed in future studies to investigate
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whether M in MCF7 organoids may respond significantly
to antineoplastic drug exposure.

Effect of Blebbistatin on MEC organoids

The time- and concentration-dependent responses to
Blebbistatin exposure for both MCF10DCIS.com and
MCEF7 organoids were measured longitudinally by
OCT-SFS, as shown in Figures 5 and 6, respectively. In
MCF10DCIS.com organoids, statistically significant
differences in M between pre-exposure and exposed cultures
were found at the longest exposure time (6 days, P<0.001)
for the 25 pM concentration, and at an earlier exposure
time (24 hours, P<0.01) for the 50 pM concentration.
In contrast, changes in a were more modest and did not
exhibit monotonic decreases over time. In MCF7 organoids,
statistically significant differences in both a and M between
pre-exposure and exposed cultures were found following
the longest exposure time (6 days, P<0.001) for both
Blebbistatin concentrations.

The above OCT-based findings were attributed
Blebbistatin-induced myosin II inhibition and subsequent
suppression of intracellular motility. Here OCT-SFS
data suggested different responsivities to Blebbistatin
between the two cell lines under the given exposure
times and concentrations: in MCF7 cells, both ¢ and M
were significantly reduced in response to Blebbistatin,
whereas similar reductions in MCF10DCIS.com cells were
only apparent for the M metric. The lack of significant
reductions in a in MCF10DCIS.com-treated organoids may
reflect relatively low baseline levels of myosin II expression.
Therefore, in future work, higher concentrations and/or
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longer exposure times may be required to elicit significant
reductions in MCF10DCIS.com organoid « in this context.

As expected, OCT-SFS revealed time- and concentration-
dependent responses of mammary epithelial organoids
to compounds known to affect cell function, similarly
to our previous work (13). In particular, the OCT-SFS
data suggest that differences in cell line doubling times
may result in different time scales of susceptibility to the
motility suppression mechanisms of Taxol. Furthermore, it
is interesting that a and M exhibit cell line specificity with
respect to each inhibitor. This finding is consistent with
observations from our previous study (13): in response to
Doxorubicin exposure, a« and M were strongly reduced in
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MCF10DCIS.com, but not MCF?7, organoids, whereas in
MCEF7 organoids, @ and M were uniquely responsive to
treatment with tamoxifen and estrogen, respectively. Future
studies are required to further delineate the manner in
which the characteristics of mammary epithelial organoid
OCT speckle fluctuation spectra respond to different
mechanisms of intracellular motility suppression.

Conclusions

In this work, we characterized the response patterns of 3D
mammary epithelial organoid models to inhibitors offering
distinct intracellular motility suppression mechanisms, using
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non-invasive, longitudinal and high-throughput OCT-SFS
to quantify intracellular motility. Two complementary OCT
motility metrics extracted from OCT-SFS were applied
in the analysis: the inverse power law exponent, a, of the
speckle fluctuation spectrum, and the fractional modulation
amplitude, M, of the speckle intensity. We quantified the
responses of both pre-malignant basal-like and luminal
adenocarcinoma breast cancer cell lines to two different
suppressors of intracellular motility, Taxol and Blebbistatin.
The results revealed time- and concentration-dependent
responses to the inhibitors; statistically significant
differences between pre-exposed and exposed cultures were
attributed to either cell death caused by Taxol-induced
microtubule stabilization or Blebbistatin-induced myosin
IT inhibition. The results also demonstrated the ability
of OCT-SFS to reveal cell line-specific differences in
intracellular motility in response to different mechanisms
of motility suppression. Ultimately, this data may improve
our understanding of how the mammary gland responds to
toxicant exposures, and highlights the potential of OCT for
future use in development of effective treatments for breast

cancer.
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