














Figure 4. Fluorescence readouts from eAnnexinV and Pl signals analysis reveal cytotoxic mechanisms in live-cell assays. (A and E) Live-cell staining with
Hoechst 33342 (30 nM) provides a marker for nuclear segmentation and total cell counts. Hoechst staining is retained in both untreated HT-1080 cells shown in
panel A and condensed nuclei of cells responding to cytotoxic treatment in panel E. (B and F) eAnnexinV Green labels early apoptotic cells, providing insight into
early membrane inversion events related to apoptotic pathway activation. Untreated HT-1080 cell cultures shown in panel B present little to no eAnnexinV Green
staining, while cytotoxic treatment in panel F shows significant staining. (C and G) Propidium iodide (PI) is an established marker for late apoptosis and necrosis
events, reporting membrane rupture and committed cell death. Untreated HT-1080 cells in panel C exclude PI, while treated cells shown in G label brightly with PI.
(D and H) Composite image overlay of Hoechst, eAnnexinV Green, and PI staining. Scale bars correspond to 100 ym.

Simultaneous kinetic profiling of proliferation and cell time and averaged across replicates (Figure 5A). eAnnexinV
death mechanisms Green-positive cells were identified in Gen5 software through
Automated, multiplexed imaging was performed over time image analysis, and the percentage of positive cells was

in HT-1080 cell cultures on the Cytation 9 cell imaging evaluated over time (Figure 5B). Similarly, Pl-positive cells
multimode reader with BioSpa 8 automated incubator. were identified, quantified, and plotted as the percentage of
Proliferation curves were generated from cell counts over positive cells over time (Figure 5C).

Figure 5. Kinetic analysis of cell counts and normalized viability indicators. (A) Proliferation curves evaluated across multiple concentrations of the drug
nocodazole. Data points represent the mean and standard deviation of replicate wells (n = 3). (B) Percentage of cells positive for the apoptosis marker eAnnexinV
Green evaluated across four concentrations of the drug staurosporine. Data points represent the mean and standard error of replicate wells (n = 10). (C)

Percentage of cells positive for the committed cell death marker PI for four concentrations of the drug staurosporine. Data points represent the mean and
standard error of replicate wells (n = 10).



Signature cytotoxic response profiles across treatments
The Agilent BioTek automated platform for simultaneous
multiplexed cell proliferation and viability analysis revealed
specific profiles across several example antineoplastic
treatments (Figure 6). Untreated control HT-1080 cultures
rapidly proliferated with negligible percentages of cells
positive for apoptotic or committed cell death signals
(Figure 6A and E). Treatment with staurosporine resulted

in significant and rapid apoptosis, with relatively delayed
committed cell death (Figure 6B and F). Nocodazole

treatment initiated rapid general cytotoxicity presenting as
concomitant increases in both lytic cell death and apoptotic
signals (Figure 6C and G). Following membrane rupture,
both Pl and eAnnexinV Green enter and co-label cells. The
methotrexate treatment profile highlighted cytostasis and
growth arrest as the primary effect, without concomitant
increases in apoptosis or cell death. This is consistent with
methotrexate’s cell cycle inhibition through repression of
purine synthesis and resultant S-phase arrest.’
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Figure 6. Continuous multiplexed outputs reveal unique drug response profiles over time. (A and E) Example image in A is composite overlay of brightfield

and multichannel fluorescence images for untreated HT-1080 cell cultures at 10x magnification. Example images are shown from the 36-hour timepoint that
corresponds to peak drug response timing across treatments. Corresponding kinetic proliferation and viability marker analysis shown in panel E for untreated
HT-1080 cell cultures. Data points indicate mean and standard deviation of replicate wells (n = 8). (B and F) Example image in panel B depicts representative
staurosporine response including loss of proliferation and increased apoptotic and cell death signal. Panel E shows the corresponding kinetic analysis for
proliferation and viability markers for the same concentration of staurosporine depicted in panel B. Data points indicate mean and standard deviation of replicate
wells (n = 10). (C and G) Example image in panel C depicts representative nocodazole response including loss of proliferation and increased apoptotic and cell
death signal. Panel G depicts the corresponding kinetic analysis for proliferation and viability markers for the same concentration of nocodazole depicted in panel
C. Data points indicate mean and standard deviation of replicate wells (n = 10). (D and H) Example image in panel D depicts representative methotrexate response
including initial proliferation, plateaued growth, and without coincident cell death. Panel H depicts the corresponding kinetic analysis for proliferation and viability
markers for the same concentration of methotrexate depicted in panel D. Data points indicate mean and standard deviation of replicate wells (n = 3). Scale bars
correspond to 100 ym.

Delayed and low-dose exposure effects

The primary drug effects presented in Figure 5 across
multiple drugs were complemented by the analysis of delayed
and low-dose exposures of the same drugs (Figure 7). While
untreated control HT-1080 cells proliferated to full confluence
(Figure 7A), prolonged exposure or lower concentrations

of drugs resulted in several secondary effects that were

captured. Low nanomolar concentrations of staurosporine
resulted in decreased proliferation and significant changes
in cell morphology (Figure 7B). Similarly, lower doses of
nocodazole also resulted in decreased proliferation with
morphology changes (Figure 7C). At late time points,
methotrexate exhibited delayed cytotoxicity in response to
continued cell cycle arrest (Figure 7D).



eAnnexinV Gri

Figure 7. Kinetic imaging captures delayed and low-dose treatment effects.
(A) Example multichannel composite image of untreated HT-1080 cells at
late time points where growth has reached full confluency. (B) Corresponding
timepoint image of very low-dose staurosporine treatment demonstrates
effects on cell proliferation and morphology, but minimal apoptosis or cell
death. (C) Long-term exposure to lower doses of nocodazole captures
effects on morphology and proliferation. (D) Concentrations of methotrexate
that primarily result in cell cycle arrest exhibit delayed cytotoxicity at later
timepoints. Scale bars correspond to 100 ym.

Quantifying dose-dependence on proliferation

and viability

Although kinetic profiles provide detailed insight into relevant
measurements over time, deeper pharmacological insights
require additional dose-response analysis. Kinetic curves for
both cell count and viability signals are quantified through
integral analysis, providing area-under-the-curve (AUC) values
for dose-response analysis. Figure 8 depicts side-by-side
dose-response analysis for proliferation, early apoptosis,

and irreversible cell death measurements for four
antineoplastic drugs.

Dose-response evaluation revealed cell proliferation (Figure
8A) was the most sensitive measure of drug effect, yielding
the lowest IC, values for each drug tested. The early
apoptosis marker eAnnexinV Green showed significant
increases in signal with increased drug concentrations for
all treatments except methotrexate (Figure 8B). Apoptotic
signal IC_, values were generally higher than proliferation
IC,, values, including two orders of magnitude higher for
staurosporine. Irreversible cell death, evaluated through PI
signal dose-response analysis, resulted in the highest IC,,
values measured for each drug (Figure 8C). The observed
IC,, effects were consistent with temporal and concentration-
dependent sequential processes in which suppression of

cell proliferation proceeded apoptotic events, which in turn
either proceeded or coincided with committed cell death and
irreversible loss of membrane integrity.
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Figure 8. Dose-response analysis for drug effect on proliferation, early
apoptosis and irreversible cell death. (A) Dose-response curves for four
drugs impacting HT-1080 cell culture proliferation. Cell count area-under-
the-curve (AUC) values were plotted against drug concentration and four-
parameter fits (solid lines) were used to determine IC,, values (red dashed
lines) for each drug in Agilent BioTek Gen5 software. Proliferation effect
IC,, values correspond to 4.0 nM for staurosporine, 200 nM for nocodazole,
300 nM for methotrexate, and 2.0 nM for vinblastine. Data points represent
mean and standard deviation for replicate wells (n = 10). (B) Dose-response
analysis for apoptotic signal. Per cell mean eAnnexinV Green signal was
normalized to control values. Normalized signal AUC values were plotted
against drug concentration and four-parameter fits (solid lines) were used
to determine IC,; values (red dashed lines) for each drug in Gen5 software.
Apoptotic signal IC, values correspond to 260 nM for staurosporine,

350 nM for nocodazole, and 18 nM for vinblastine. Methotrexate did not
show a significant apoptotic response. Data points represent mean and
standard deviation for replicate wells (n = 10). (C) Dose-response analysis
for irreversible cell death signal. Per-cell mean PI signal was normalized

to control values. Normalized signal AUC values were plotted against drug
concentration and four-parameter fits (solid lines) were used to determine
IC,, values (red dashed lines) for each drug in Gen5 software. Committed cell
death signal IC, values correspond to 740 nM for staurosporine,

370 nM for nocodazole, and 10 nM for vinblastine. Methotrexate did not
show a significant committed cell death response. Data points represent
mean and standard deviation for replicate wells (n = 10).



Scalability across high-throughput microplate formats result in a similar number of cells identified and analyzed

The Agilent BioTek Cytation 9 and BioSpa 8 automated with Gen5 software image analysis (Figure 9B and F), leading
platform is compatible with a variety of microplate formats to similar statistical strength across formats. The increased
supporting high-throughput proliferation and viability assays. capacity inherent in a 384-well format (Figure 9C) provides
Here, we provide example assays performed in both 96- and the opportunity to increase the number of test conditions or
384-well microplates that are commonly used for high- the technical replicates assayed compared to 96-well formats
throughput cellular analysis (Figure 9). Low-magnification (Figure 9G). Here, both 96- and 384-well formats ultimately
4x imaging used for this assay results in a similar size demonstrated excellent agreement in analytical outcomes,
culture region across both 384-well (Figure 9A) and 96-well as demonstrated by comparing dose-response analysis on
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Figure 9. Flexible support for multiple high-throughput assay formats. (A) Example brightfield image of 384-well plate type at 4x magnification on the Agilent
BioTek Cytation 9 cell imaging multimode reader. A single 4x magnification image provides whole-well analysis in 384-well microplates. (B) High-contrast

cell counting image with cell identification (yellow overlay) with Agilent BioTek Gen5 software identified all the cells in the well. (C) Example plate overview for
384-well plate format displaying proliferation curves across the plate (red curves) and test compounds (blue, green, purple, and gold) and control wells (grey) in
corresponding color outlines. (D) Proliferation dose-response analysis results for four test compounds in 384-well microplate format. Data points represent mean
and standard deviation for replicate wells (n = 12). Proliferation effect IC, values correspond to 4.0 nM for staurosporine, 200 nM for nocodazole, 300 nM for
methotrexate, and 2.0 nM for vinblastine. (E) Example brightfield image from the center of a well from a 96-well plate type at 4x magnification on the Cytation 9
imaging reader. A single 4x magnification image captures ~ 40% of the total well area and a similar but slightly larger total culture area than 384-well plate types,
as shown in panel A. (F) High-contrast cell counting image with cell identification (yellow overlay) with Gen5 software identified all the cells in the image. Scale
bars correspond to 100 um. (G) Example plate overview for 96-well plate format displaying proliferation curves across the plate (red curves) and test compounds
(blue, green, purple, and gold) and control wells (grey) in corresponding color outlines. (H) Proliferation dose-response analysis results for four test compounds in
96-well microplate format. Proliferation effect IC,, values correspond to 3.4 nM for staurosporine, 220 nM for nocodazole, 240 nM for methotrexate, and 1.7 nM for
vinblastine. Data points represent mean and standard deviation for replicate wells (n = 3).



Conclusions

The Agilent BioTek Cytation 9 and BioSpa 8 platform provide
a fully automated, walk-away solution for long-term live-cell
imaging, delivering faster acquisition speed, improved

image quality, and consistent environmental stability across
extended assays. The combination of label-free high-contrast
brightfield imaging with multiplexed fluorescence markers
enables parallel evaluation of cell proliferation and viability
within the same experiment, supported by direct cell counts,
normalized viability metrics, and information-rich images.
This approach demonstrates robust performance across
both 96- and 384-well microplate formats, with up to eight
plates managed automatically through the BioSpa 8. The
unified image acquisition and analysis interface in the Agilent
BioTek Gen5 software integrates image segmentation, kinetic
evaluation, and dose-response quantification, providing
powerful analytical flexibility.

Together, these capabilities establish the Cytation 9 and
BioSpa 8 system as a robust and scalable platform for
comprehensive live-cell analysis. Automated multimode
imaging, integrated analytical tools, and high-throughput
capacity support a range of applications in drug discovery,
oncology research, cytotoxicity profiling, and mechanism-
of-action studies.
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