IncuCyte™ Chemotaxis System

Real-time quantitative analysis of chemotaxis
Gain phenotypic insights into
chemotactic cell migration,
invasion and transendothelial
migration in real time.
Visualize and quantify
morphological changes, cellcell interactions and collective
cell migration for label-free or
fluorescently labeled cells within
your incubator.
The IncuCyte™ Chemotaxis System allows you to visualize and quantify
label-free or fluorescently labeled chemotactic cell migration, invasion
and transendothelial migration in real time—directly inside your incubator.
Both time-lapse imaging and quantitative data are automatically generated
during incubation (Figure 1), providing powerful insights into the time
course of chemotaxis. This real-time platform offers a powerful alternative
to endpoint measurements and a better understanding of chemotaxis.
The IncuCyte™ Chemotaxis Cell Migration and Invasion System includes the
following items:
• IncuCyte® ZOOM Live-Cell Imaging Instrument
• IncuCyte™ Chemotaxis Cell Migration Software Module

B

C

D

Allow users to set up experiments
and walk away without postlabeling, scraping or pre-defining
the assay endpoint.
Low cell usage, ideal for rare,
expensive and primary cell types.

• IncuCyte™ ClearView 96-Well Chemotaxis Plates
A

Achieve highly reproducible
kinetic read-outs compatible with
detailed mechanistic studies and/
or 96 well screening and profiling.

Study the effect of treatments
on full time course chemotaxis
profiles for 72 hours.

Figure 1. Real-time chemotaxis visualization and
data analysis in a 96-well format using the IncuCyte™
Chemotaxis Cell Migration System. (A) High definition
phase contrast image showing morphology of
activated T-cells in a IncuCyte™ ClearView Cell Migration
Plate. (B, C) Microplate graph of T-cell response
to the chemoattractants CXCL11 and SDF-1α, with
corresponding concentration-dependent response to
SDF-1α. (D) SDF-1α agonist curve generated using the
30-hour time point from the kinetic curve.
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IncuCyte™ Chemotaxis Cell Migration Software Module

IncuCyte™ ClearView 96-Well Cell
Migration Plates

Powerful visualization and quantification

Each IncuCyte™ ClearView cell migration
plate is composed of three units: a 96well reservoir plate, a 96-well optically
clear membrane insert assembly, and a lid
(Figure 8, page 4). The plate design provides
an optically clear surface for label-free
imaging and analysis of chemotactic cell
migration and invasion within the IncuCyte
ZOOM® instrument.

• Visually monitor every well in your experiment over time (Figure 2).
• Digitally zoom and assess morphology to gain phenotypic insights.
• Make movies and correlate temporal treatment effects with metrics.

Easy assay setup and fully automated image acquisition

• Simply select the IncuCyte™ ClearView chemotaxis plate, choose the scan
interval and imaging channels, and walk away.
• Establish analysis parameters at the time of assay setup to obtain fully
integrated real- time data analysis as images are being acquired.
• Plot full time-course metrics throughout the course of the assay to obtain
an overview of experimental progress and identify suitable assay endpoints
(Figure 3).
A. Chemotaxis (Top only) Analysis: Top side of membrane with mask

t=0h

• Due to low porosity, cells must migrate to a
pore to be quantified as a positive response.
This surface migration requires the cells to
interact with a relevant substrate.
• Compatible with a wide range of cell
types,chemoattractants growth factors and
biomatrix coatings.

t=30h

Investigate treatment effects on tumor
cell invasion

B. Chemotaxis (Top/Bot) Analysis: Bottom side of membrane with mask

t=0h

Investigate cell migration on biologically
relevant surfaces

t=48h

• Characterize pathways involved in directed
cell invasion through pharmacological
profiling and genetic manipulation.
• Investigate differential effects on cell
migration and invasion in the same plate
(Figure 4, page 3).
• Visualize morphological changes associated
with epithelial-mesenchymal transition (EMT).

Figure 2. Chemotaxis Cell Migration Analysis. (A) Top-side image segmentation using the integrated
Chemotaxis (Top-only) analysis, shown in yellow, is blended with the original T-cell phase-contrast
images. After 30 hours of incubation, a significant response to 200 nM SDF-1α is seen. (B) Bottom
side image segmentation using Chemotaxis (Top/Bot) analysis, shown in orange, of a ClearView
membrane seeded with HT 1080s blended with the original phase-contrast images. After 48 hours of
incubation, a significant migratory response is seen in the presence of 10% FBS.

96-well throughput suitable for screening
workflows
• Compatible with standard automation and
liquid dispensing devices
• Use fewer cells than standard transmembrane
approaches. Ideal for rare, expensive and
primary cell populations (typically 500 to
5,000 cells per well).
• Highly reproducible 96-well assays suitable
for screening and profiling (Figure 5, page 3).
• Stable chemotactic gradients thanks to a
specially designed porous membrane with
<2% pore density of transwell membrane
ensures chemotactic gradients are stable and
maintained over 72 hours (Figure 6, page 3).

Figure 3. IncuCyte™ Chemotaxis Cell Migration Software
Module. The vessel view is shown with corresponding real-time
kinetic analysis of PMNs migrating toward Leukotriene B4.
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24 hr 2D migration

24 hr 3D migration

Figure 4. Profile inhibitors of tumor cell invasion. IncuCyte® high-definition images of nuclear red labeled
HT-1080 fibrosarcoma cells migrating across a 2D substrate (left) and invading through a 3D basement
membrane extract (BME) biomatrix (right) in response to a serum gradient – note the differential
morphology and invasive filopodia-like projections that extend into the ECM. Time course plots reveal
that cell invasion through the BME matrix is slower than migration and that invasion, but not migration, is
inhibited by the matrix metalloproteinase inhibitor, GM6001 in a concentration dependent manner.

ClearView™
Corning Transwell® Plate

Figure 5. Reproducible 96-well throughput. Representative
96-well microplate graphs showing Jurkat migration
towards descending concentrations of the chemoattractant
SDF-1α and illustrating inter-plate reproducibility. Values
for Z’ ranged from 0.5 to 0.7 for four replicate plates over
three days. Corresponding concentration-dependent
responses to SDF-1α provided reproducible estimates of
SDF-1α potency within and between days.

Figure 6. Gradient stability was measured and
compared to a traditional Boyden chamber over
the course of 24 hours using Alexa Fluor® 594–labeled dextran (MW 10,000). After 4 hours, a rapid
loss in gradient was measured in the Corning HTS
TransWell® plate. The ClearView™ cell migration
plate maintains a linear gradient over 72 hours.

Another way to measure cell migration and invasion:

IncuCyte Scratch Wound Kit
™

t=0

t=2

t=6

Investigate treatment effects on cell motility in the
absence of chemotactic gradients.
Measure movement of cells into a cell free zone.
Cells movement can be either across a substrate
(migration) or through a 3D gel matrix (invasion).
Generate 576 wells of data at every time point
(6 x 96-well plates).

Figure 7. Quantifying Scratch Wound Migration and Invasion. The green region denotes
the scratch wound mask over time (t=0, t=2 hours) as HT-1080 cells migrate in to the
wound region. The initial scratch wound mask, created immediately following wound
creation, is shown in blue. Complete wound closure is observed at t=6 hours.

The Scratch Wound Kit includes:

Label-Free quantitation of primary and immortalized
cell lines.
Automatically computes relative wound density,
wound confluence and wound width (Figure 7).

WoundMaker™
a 96-pin woundmaking tool
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Starter batch
of 96-well
ImageLock™ plates

Scratch Wound analysis
software module
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Figure 8. The IncuCyte™ ClearView 96-Well Cell Migration
Plate design combines the optical clarity of microfluidics
devices with the throughput of transmembrane assays.
Within each well of the chemotaxis cell migration insert
plate is an optically clear membrane with precision laser
etched 8 µm holes. Cells are added to the upper chamber and
chemoattractant to the lower reservoir plate.

Ordering information
Product

Quantity

Cat. No.

IncuCyte™ Chemotaxis Cell Migration Software Module

1 each

9600-0015

IncuCyte™ ClearView 96-Well Cell Migration Plates

1 each

4582

IncuCyte™ ClearView 96-Well Cell Migration Plates – Case of 50

50 plates

4599

IncuCyte™ ClearView Reservoir Plate – 10 pack

10 plates

4600

IncuCyte™ ClearView Reservoir Plate – Case of 100

100 plates

4601

IncuCyte® ZOOM Live-Cell Analysis Instrument

1 each

Contact sales

Learn more at essenbioscience.com/chemotaxis

Other key applications using the IncuCyte ZOOM® Live-Cell Imaging System

3D-Spheroids

Angiogenesis

Apoptosis

Cell Culture QC

Cytotoxicity

Dilution Cloning

Immune Cell Killing,
Clustering & Proliferation

Neurite Dynamics Label-Free

Neuronal Co-Culture Fluorescence

Phagocytosis

Proliferation Cell Count

Proliferation Confluence

Learn more at
essenbioscience.com/applications/
Reporter Gene

Scratch Wound
Migration & Invasion

Stem Cell Monitoring
& Reprogramming

Transfection
Efficiency

Or contact us at sales@essenbio.com.

Essen BioScience, 300 West Morgan Road, Ann Arbor, Michigan, USA 48108
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