A step forward






A unigue and versatile system for kinetic cytometry

The Livecyte has been specifically engineered, and employs unique technology,
to overcome many of the limitations experienced when running live cell assays.

It offers multiple benefits that together offer a practical and powerful solution for
quantitative long term live cell imaging and analysis.

Easy to use

Highly versatile

Powerful cell tracking capability

Information-rich data

Complete imaging system
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A system optimally designed for long term, live cell assays

High resolution imaging with very large field-of-view

2A

Robust environment control

2B

Figure 2A) Large field-of-view ptychography
phase image. Note continuous high-
resolution field. 2B) Zoom of highlighted
region - the entire image in A) has this
resolution and image quality.

Always in focus with perpetual focus technology

Powerful tracking software

Fig 3. Multiple regions of varying sizes can
be specified within a field-of-view.



Fig 4. Typical outputs from cell tracking software.

Linking kinetic and morphological features

« Cell motility

- Quantitative outputs relating to cell populations:

« Automated cell segmentation and tracking:

« Changes in cell or sub-celluar volume

« Toxicity, cell viability and apoptosis rate

- Mitotic index vs time

« Morphology:
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Example Applications

Cell Migration

Fig 5. Images showing start and end frames of a 48h time-lapse experiment in which MDA-MB-231 cells were treated with 50 pM
lysophosphatidic acid (LPA) or a vehicle control. Unlike the vehicle control, cells treated with LPA show complete closure of the
gap within the duration of the experiment. Yet, judging by the images alone, it is unclear whether this closure is due to direct
effects of the drug on cell motility and/or proliferation.



Fig 6A. The change in gap area (black lines) was quantified using the Cell Analysis
Toolbox, confirming that cells treated with 50 uM LPA (dashed lines) demonstrate
a faster gap closure compared to control cells (solid lines). However, after ¥20

h a divergence in dry mass (red lines) between control and LPA-treated cells is
evident, which indicates that there has been a drug-induced change in the rate of
cell growth. Together, global dry mass and gap closure metrics show that the gap
area metric is unaffected by proliferation up until “20 h, but after that becomes
unreliable as a measurement of motility.

Fig 6B. A cell tree (3D graph of the [x,y] position of cells plotted against time), from
the sample treated with LPA. This highlights the tracks of three selected cells on
either side of the gap and shows that individual cells can be followed over the
course of the gap closure assay, enabling direct measurement of their motility.

Fig 6C. The plot shows how the direct motility measurement, in the form of mean
instantaneous velocity of cells with tracks lasting > 33 h, can be used to assess
the effects of LPA on the motility in a manner that is completely independent of
proliferation. When used in combination with the global gap closure and dry mass
metrics, this confirms that LPA causes an increase in cell motility.

A Mann-Whitney U-test was performed; ***, P<0.001; bars show mean + 95%
confidence interval.
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Example Applications

Identifying mitosis & cell division

Fig 7. Segmented Hela cells growing at high density - cells undergoing mitosis are marked. The plot demonstrates that cell
thickness and area parameters can be used to identify cells that are undergoing cell division. Points highlighted in red relate to
the cells outlined in red in the image.

Fig 8. Yellow arrows highlight where chromosomes can be seen to align on the metaphase plate. Green arrows indicate the
presence of aligned chromosomes that are evident in each daughter cell immediately after cytokinesis.

FRAME FRAME

Fig 9. Graphs show temporal changes in metrics of cell thickness and dry mass that demonstrate the feasibility of single cell
analysis of mitosis using the Cell Analysis Toolbox. Red asterisk (Fig 8) indicates the selected cells shown on the plot.



Primary cells and stem cells

Fig 10. In this example, microglia, astrocytes
and neurons were identified and behaviour
subsequently studied. Time lapse video
identified two distinct behaviours by

the microglia, one being a highly active
sweeping behaviour, while the other was
relatively static. This behaviour was further
characterised by studying the velocity

of individual cells over time, quantitative
data generated for each, and populations
identified. These can then be further
studied for, for example, differences in
response to drug treatments.
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An easy transition from set up to images to data

Simple acquisition set-up

Easy time lapse workflows



The Cell Analysis Toolbox

Fluorescence enabled

Uncomplicated Data handling
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A complete system solution

The Livecyte is a full, ready to go system providing all the hardware and
software you need to get started quickly and simply. The system consists
of the following high quality components:

Transmission Inverted Microscope

- Fully automated Brightfield, Ptychographic phase and Fluorescence modalities
- 120mm x75mm travel, high precision stage

+ 4X to 40X objectives

« 6 position turret

« LED illumination for brightfield/fluorescence imaging

- 650nm diode laser for Ptychographic imaging

- SCMOS camera for high sensitivity phase and fluorescence image capture

Environmentally controlled incubator

» Full heat, CO2 and humidity control plus Sample Pod

Acquisition PC and software

- 12TB data storage system (upgradable with options up to 92TB)
- Dedicated Cell Analysis Toolbox data processing unit

Fluorescence capability

- Fully integrated Cool LED illumination

- Filter sets optimised for DAPI, FITC, Texas Red fluorescence

- Fluorescence acquisition software fully integrated with Phase acquisition software
- Fluorescence analysis software fully integrated with Phase analysis software

Optional extras

- Customised filter sets are available
- Additional objectives are available
- Additional data storage is available
- Additional Cell Analysis Toolbox analysis software site licences available



@ A powerful tool to bring the power
of quantitative phase imaging into

livecyte your research.
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For more information on the benefits of the
Livecyte system, to access application notes
and for additional product information, please
visit: www.phasefocus.com/livecyte

A sample of time-lapse videos can be found at:
www.youtube.com/phasefocuslimited

T: +44 (0)114 286 6377
E: enquiries@phasefocus.com
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