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Abstract

Cell motility is essential to many disease processes such as wound healing, inflammation, and cancer metastasis,
and therefore makes a broadly attractive target for the development of effective therapeutics. The Oris™ Pro Cell
Migration Assay utilizes a non-toxic, biocompatible gel (BCG) to form cell exclusion zones on cell culture
surfaces. Cells are seeded into 96-well plates containing BCG centrally deposited in each well and pattern in an
annular monolayer surrounding the BCG. Once the BCG dissolves, cells can migrate into the central exclusion
zone. This assay format yields Z' factors > 0.5 for many different cell types, including HT-1080s, MDA-MB-231s,
and HUVECs. The presence of dissolved BCG did not interfere with the effects of well characterized drugs on
cell migration, such as U0126 and Cytochalasin D. We demonstrate that cell migration in the Oris™ Pro platform
can be analyzed using phase contrast and fluorescence microscopy, along with high content screening (HCS)
and high content imaging (HCI) instruments. The robust Z' factors achievable with this assay make it suitable for
screening therapeutic compounds. This innovative assay format allows an unobstructed view of cell maotility
throughout the duration of the experiment, and facilitates the use of automated liquid handling equipment with
high content imaging platforms for the identification of therapeutic modulators of cell migration.

The Oris™ Pro Collagen | Cell Invasion Assay is a novel assay format to study cell invasion into a 3-dimensional
(3D) matrix. After cells are seeded, the BCG dissolves to reveal reproducible Detection Zones in the center of
each well. Collagen | is then overlaid in the well to form a 3D gel by which cell invasion can begin. We
demonstrate invasion of HT-1080 cells at defined intervals of the Z-axis through the depth of the 3D gel overlay
by using a BD Pathway™ 855 Bioimaging System. Quantitation of cell invasion was achieved by counting the
number of objects, such as DAPI stained nuclei, within a specified region-of-interest from images captured at
several Z intervals. Distinct advantages of the Oris™ Pro Collagen | Cell Invasion Assay are 1) the cells are
completely visible throughout the invasion process, 2) the 3D environment allows cells to invade in the x, y, and z
axes, and 3) compatibility with HCI instruments.
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Results: Oris™ Pro Cell Migration Assays yield robust Z’ factors using multiple types of cells.

Cells (HT-1080: 30,000 cells/100uL, MDA-MB-231: 30,000
cells/100uL, and HUVEC: 25,000 cells/100uL) were seeded into an

Oris™ Pro TC assay plate and were allowed to attach for 2-4 hours.

(A) Phase images of the pre-migration (left column) and 24 hour
migration (right column) time points. Example tracings (shown in
red) created using image analysis software (Muscale, LLC) outline
the area of Detection Zone that was used to calculate percent
closure presented in Panel B.

(B) Cell migration is presented as average percent closure of the
Detection Zone +/- S.D. (n=24). Cells underwent robust cell
migration on TC and collagen | (data not shown) surfaces as
indicated by Z' factors (Zhang et al., (1999). J Biomol Screen.
4(2):67-73) of 20.5.

BCG Does Not Interfere with Drug Effects on Cell Migration

Effect of BCG on pharmacological inhibitors of cell migration was tested in the BCG-based Oris™ Pro assay
compared to the first generation, stopper-based Oris™ assay. HT-1080 cells were seeded into each well of the
Oris™ and Oris™ Pro Collagen | assay plates and were permitted to migrate for 18 hours in the presence of
pharmacological inhibitors: 100pM UO126 (MEK), 50uM Blebbistatin (myosin II), 50uM Y-27632 (ROCK), or 1uM
Cytochalasin D (actin polymerization). Migration was terminated with glutaraldehyde, and cells were labeled with
TRITC-phalloidin (pseudocolored green). Cell migration is presented as average percent closure of the Detection Zone
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HT-1080 Cell Invasion Using the Oris™ Pro Collagen | Cell Invasion Assay

Oris™ Pro Cell Invasion Assay

Seed Cells onto Colla-  Oris™ Pro Biocom- Apply Collagen|  Image Cells in Detec-
gen | & Allow Cells to patible Gel Dis- Overlay and Allow  tion Zone via Micros-
Adhere Around Oris™ solves to Create Cells toInvade into  copy and HCS/HCI
Detection Zone Instruments

Pro Biocompatible Gel Detection Zone

Cell Invasion (72hr)

Pre-invasion Z interval = Opm Z interval = 60pm

Phalloidin

Z interval = 150pm

Z-stack composite

B 150 pm

+/- S.D. (n=16) using ImageJ. 1 I 150 pm

— —
Results: Cell migration was substantially similar in both assay formats, suggesting BCG does — — m — — il
—

not interfere with the activity of migration inhibitors. 0 um I 1 oum

BN 120 pm

Non-Toxicity of Biocompatible Gel | . .
HT-1080 cells were seeded onto an Oris™ Pro Collagen | plate. Following the addition of a 3.0mg/mL collagen | gel

overlay, cell invasion was permitted for 72 hours in the presence of 10% FBS. Cells were fixed and stained with TRITC-
phalloidin and DAPI. Images were captured using the BD Pathway™ 855 Bioimaging System and the number of invad-
ing cells in the Detection Zone was quantified at defined Z intervals. Based on a Z-stack analysis of 8 wells, 416 cells +/-
38 invaded 60-150 pm into the Collagen | Overlay in the Detection Zone (n=8).

Cell Migration Using a BD Pathway™ Bioimaging System

Images of pre-invasion (A) and invasion at 72 hr (B-E) are shown (phalloidin pseudo-colored yellow), in addition to images at
Z-intervals of 60 pm (C) and 150 um (D) into the Collagen I gel. (E) A color-coded composite of Z-stack at intervals of 60,90, 120,
and 150 um obtained from a single well.

Results: The Oris™ Pro Collagen | Invasion Assay is compatible with HCI instruments for

Cell Miarati - observing invading cells in real time and quantifying invasion within a 3D matrix.
s . . ell Migration % Inhibition

Cell viability and cytotoxicity were measured using three cell types, HT-1080, HUVECs, and MDA-MB-231. Cell
type specific media (50uL) was added to wells of TC plates in the absence and presence of 1400um diameter
BCG deposits and incubated for 4 hr at 37°C/5% CO.. Cells (2,500 in 50uL media) were added to all wells and
incubated for 24 hours at 37°C/5% CQO,. After 24hr, the CellTiter 06® AQueous One Solution Cell Proliferation
Assay (Promega) and the Cytotoxicity Detection Kit™-YS (Roche) were used to measure cell viability and
cytotoxicity, respectively. Absorbance measured using a BioTek Synergy™ HT microplate reader is presented

as average +/- S.D. (n=14). Similar findings were observed on Oris™ Pro Collagen | coated plates.

Conclusions

e The Oris™ Pro Assay utilizes a non-toxic, dissolving Biocompatible Gel (BCG) to form
defined Detection Zones and permits generation of robust Z' factors with many cell types.

Results: BCG does not affect cell viability or cytotoxicity for 3 cell types tested on Oris™ Pro

TC and Oris™ Pro Collagen | coated plates.
Results: Oris™ Pro Assays are compatible with High Content Imaging (HCI) instruments for

&N\ \H_*« —_— -— x': R (H}G%_S ,. generating ICsq data for drug discovery.

e The BCG does not interfere with pharmacological inhibitors of cell migration and provides
an assay amenable to high throughput screening in drug discovery studies using HCI and

HUVECs were seeded onto an Oris™ Pro Collagen | coated plate. A dose-response titration was performed using the _
HCS instruments.

actin polymerization inhibitor, Cytochalasin D. Cells were treated for 18hr, followed by fixation and staining with
TRITC-phalloidin. Images were captured using the BD Pathway™ 855 Bioimaging System. Cell migration is presented

as the average percent closure of the Detection Zone +/- S.D. (n=4) using ImageJ. : : : : : : :
P (n=4) using Imag e The Oris™ Pro Collagen | Cell Invasion Assay is conducive for studying cell invasion

* Patent Pending within a 3-dimensional environment using HCS/HCI instruments.




