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Introduction

Angiogenesis is a fundamental process involving ghewth of new blood
vessels from pre-existing vessels. It is import@ndevelopment and wound
healing, as well as pathologic diseases such &etitaretinopathy and cancer.
During angiogenesis, endothelial cells need to mowe of existing vessels,
migrate into new areas, proliferate and assemhie mew capillaries. The
migration of endothelial cells is regulated by mamgiogenic factors and anti-
angiogenic factors. It is critical for research&rainderstand the mechanisms of
endothelial cell migration.

Millipore 3um QCM™ Endothelial Cell Migration Assay — Fibronect
Colorimetric provides a quick and efficient systam study the ability of
compounds to induce or inhibit endothelial cell matgon. This assay also allows
screening of pharmacological agents, evaluatiomteigrins or other adhesion
receptors responsible for endothelial cell migmtianalysis of gene function in
transfected cells, and determination of ECM prot@irolvement in cell
movement.

This versatile assay permits counting of individoagratory cells, and, more
importantly, allows quantitative analysis by optiodensity (OD) using a
standard microplate reader. This convenient aglaws large scale screening
and quantitative comparison of multiple samples andudes individual
migration controls for each sample.

Cell migration may be evaluated through severdiediht methods, the most
widely accepted of which is the Boyden Chamberyas§ahe Boyden Chamber
system uses two-chamber system which a porous na@ebprovides an
interface between two chambers. Cells were seed#tkiupper chamber with a
porous membrane at the bottom. Chemoattractantssbreagents were placed
in the lower chamber. Cells in the upper chambegramé toward to
chemoattractants by passing the porous membranemanihg to the lower
chamber. Migratory cells are then stained and ealint

In a standard Boyden assay, the pore diametereafnmbrane is typically 3 to
12 um, and is selected to suit the subject cells. Bmabre size results in a
greater challenge for the migrating cell. Mosiehnge in size from 30-50m
and can migrate efficiently through 3-12m pores, whereas, lymphocytes
(10 um) can migrate through pores as small aguén3 Millipore’s QCM™ 3um
Endothelial Cell Migration Assay — Fibronectin, @oinetric utilizes a 3um
pore size, as this pore size supports optimal niggrdor endothelial cells. The
3 um pore size is not appropriate for fibroblast miignaexperiments.



The Boyden chamber design may be adapted to sttfdyedt types of cell
migration, including haptotaxis, random migratiohemokinesis and
chemotaxis.

The Millipore QCM™ 3um Endothelial Cell Migration Assay — Fibronectin,
Colorimetric measures endothelial cell movementataly chemoattractants. The
bottom of the insert is coated with fibronectin,igthprovide an optimal
condition for endothelial cell migration and adloesi

The QCM™ pre-coated Boyden chambers may reduce éissa by up to 80%
by eliminating the overnight coating step requiredtraditional assays. This
assay also does not require high tech video systemdetermine motility
changes.

In addition to time savings provided by pre-coatafgmigration chambers, the
assay allows quantitative analysis of cell migmatié\fter migration for the
indicated time period, cells are stained and qteetli. In a departure from
traditional Boyden methodology, stain is eluted hwiextraction buffer,
transferred to a microplate, and measured speditoptetrically. (Prior to
elution, the user also has the option of countielisdndividually, if desired.)
Spectrophotometric absorbances correlate with o@tiration. BSA-coated
chambers serve as negative control “blanks” foheszanple.

Each assay provides sufficient test and controintteas for the evaluation of 12
samples.

In addition to the QCM™ assay system, Milliporecoéf:

» ECM Cell Adhesion Arrays which contain strips witldividual wells, each
coated with one of seven ECM proteins (Cat. NodMIB@) and ECM545).

e CytoMatrix™ Cell Adhesion strips coated with oneNE@rotein:
fibronectin, laminin, vitronectin, collagen I, ooltagen IV (Cat. Nos.
ECM101 to ECM105) or a combo pack of all five pta(€at. No.
ECM205).

*  QuantiMatrix™ ECM protein ELISA kits for the measurent of soluble
fibronectin or laminin (Cat. Nos. ECM300 and ECM310



Application

The Millipore QCM™ 3im Endothelial Cell Migration Assay — Fibronectin,
Colorimetric is ideal for the study of endotheli&ll migration in response to an
angiogenic stimulus. The quantitative nature o #ssay is especially useful for
large scale screening of pharmacologic agents. B&#ed control chambers
provide an appropriate migration control. Theu8 pore size in this assay is
optimal for endothelial cells such as HUVEC, but safficient for fibroblast
migration. The Millipore QCM™ @gm Endothelial Cell Migration Assay —
Fibronectin, Colorimetric assay is intended foregsh use only; not for
diagnostic applications.

Each kit provides sufficient materials for the exdion of 12 samples.

Kit Components

1. Fibronectin Test Plate(Part No. CS201816) One 24-well culture plate,
containing 12 human FN-coated Boyden chambers,icirif for the
evaluation of 12 test samples.

2. BSA Control Plate (Part No. CS201815) One 24-well culture plate,
containing 12 BSA-coated Boyden chambers, suffidienthe evaluation of
12 controls.

Cell Stain Solutiort (Part No. 20294) One vial — 10 mL.
Extraction Buffer (Part No. 20295) One vial — 10 mL.

24 well Stain Extraction PlatéPart No. 2005871). One plate.
96 well Stain Quantitation PlatéPart No. 2005870). One plate.
Swabs:(Part No. 10202) 50 each.
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Forceps(Part No. 10203) 1 pair.

*Caution: Cell Stain Solution contains a small amount of crystal violet, which is
toxic if swallowed or inhaled, and may cause irritation to the eyes, respiratory
system, and skin. Handle with caution.



Materials Not Supplied

Precision pipettes: sufficient for aliquoting cells

Harvesting buffer: EDTA or trypsin based cell dét@aent buffer, or other
cell detachment formulations as optimized by irdiindl investigators.
Millipore’s ready-to-use non-mammalian detachmesitutioon, Accutase™
(Cat. No. SCRO005) can also be used.

3. Endothelial cells (for example: HUVEC cells).

4. Endothelium cell culture medium appropriate for jeab cells, such as
EGM-2 (Endothelial cell growth media-2)

5. Quenching Medium:serum-free medium, such as DMEM, MEM etc
containing 5% BSA.Must contain divalent cations (Mg*, C&") sufficient
for quenching EDTA in harvesting buffer.

6. Sterile PBS or HBSS to wash cells.
Distilled water

(Optional) Chemoattractant or pharmacological agedtied to culture
medium.

9. Low speed centrifuge and tubes for cell harvesting.

10. CG; incubator appropriate for subject cells.

11. Hemocytometer or other means of counting cells.

12. Trypan blue or equivalent viability stain.

13. Microplate reader (540-570 nm detection) or spettobometer.
14. Sterile cell culture hood

15. (Optional) Graduated ocular (calibrated), or auttedanethod for counting
stained cells on a membrane.

16. Shaker

Assay Principle

The Millipore QCM™ 3im Endothelial Cell Migration Assay — Fibronectin,
Colorimetric utilizes Fibronectin-coated Boyden wimers and BSA-coated
migration control Boyden chambers to provide a djtative indication of cell
migration. Cells migrating throughi8n chamber pores are stained and counted
or eluted with extraction solution. Optical depqiOD) of the stained cells is
then correlated with cell migration.



Overview of Millipore QCM™ 3 um Endothelial Cell
Migration Assay — Fibronectin, Colorimetric.

Step 1.Harvest subject
cells, pellet, and resuspend
to 0.75 - 2.510° cells per mL

Step 2. Place 125 - 500 plL of cells
per well in ECMrooated test
chambers, BSA control chambers,
and ECM-coated control wells,

Step 2

Step 2. Incubate for 2 -
24 hoursina COy
incubator. %
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- Step 3

Step 4. 5tain ECM-coated control
wells and visualize with a
microscope to confirm attachment
~ L _ =" morphology. Rermove non-
migrating cells from coated

chambers with a swab.

Step 5. Stain migration
chambers, and rinse away
excess stain.

Step 5
Step 6. Solubilize stained migratory cells with
extraction buffer,
Step 7. Transfer 50-150 pl of extraction buffer
from wells to microplate, and read 00z, cronm-

Step 8. Plot O0, comelating with migration.



Test Plate Layout:

Fibronectin-coated Test Plate
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Control Plate Layout:

BSA-coated Control Plate
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Cell Harvesting

Prepare subject cells for investigation as desiréte following procedure is a
suggested protocol for HUVEC cells and may be optuh to suit individual
cell types.

1.

HUVEC cells are maintained in EGM-2 (Endotheliall growth media)
containing serum and growth factors. We recommegidgulower passage
of HUVEC cells (passage 1-8). Wash the cell oncén WBS and serum
starve the cells in the basal media (without seaurgrowth supplements)
containing 0.5% BSA for 12-18 hrs.

Wash cells once with sterile Harvest buffer (seegvlals Not Supplied).

Add 3 mL Harvesting Buffer per100 mm dish and ireebat 37C for 5-15
minutes.

Pipet cells off dish gently and add to 10 mL QuémghMedium (see
Additional Materials Required) to inactivate tryp&DTA from Harvesting
Buffer.

Centrifuge cells gently to pellet (1500 RPM, 5-1huates).

Gently resuspend pellet in 10 mL Quenching Medidapending upon the
size of the pellet.

Count cells and bring to a volume that gives 11@%cells per mL.

If desired, add additional compounds (cytokinesarptacological agents,
etc.) to cell suspension.

Assay Instructions

Perform the following stepsin a tissue culture hood:

1.

For optimal results, bring plates to room tempemt(25C) prior to
initiating assay.

Prepare a cell suspension containing 1.0 % ckis/mL according to cell
harvesting instructions above.

In a laminar flow hood, remove the cover from thesfTand Control plates
and add 300 pL of serum-free media in presence lwerme of

chemoattractant (e.g. EGM-2 with 2% fetal bovineus® to the lower wells

beneath the Boyden chambers.
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Note: Air may get trapped at the interface. Ensure that the bottom of the
Boyden chamber membrane contacts the media in the lower wells.

Add 200 pL of the cell suspension from step #2ath the Fibronectin-
coated Boyden chambers of the Test Plate, andet®8A-coated Boyden
chambers of the Control Plate. The latter willveeas a migration control
for the test samples.

Cover plates and incubate for 2 - 24 hours in €3 a CQ incubator (4-
6% CQ).

Staining Procedure

The following steps may be performed in a non-sterile environment:

1.

Prepare for staining by flattening the tips 6f20 swabs by pressing the
head of the swab firmly against a clean surfacéhes€& will be used to
remove cells from Boyden chambers.

Using a clean disposable pipette tip for each, wamove medium from the
Boyden chambers in the test and control plates this included forceps to
grasp the chamber and gently remove from the nigratlate. Without
touching the underside of the membrane, hold tlantier between thumb
and forefinger and gently swab out media and dadim the interior of the
chamber. Use care to not puncture the membrane. Thorough cleaning of
non-migratory cells will significantly reduce the amount of background
staining.

Transfer the chambers to a clean, empty wehef24-well migration plate.

Add 300 uL of Cell Stain Solution (~6 drops) to leaeell. Incubate for 15
minutes at room temperature.

Using the forceps, grasp and remove the chambesh excess stain from
the chamber by gently dipping several times inttiltkd water. Flick off
excess water and allow to air dry.

Open and remove the included Stain ExtractiateP| Add 200 pL of Stain
Extraction Solution to the required number of wells

Transfer the chambers to the Stain Extractidat®om. Incubate for 5 — 10
minutes at room temperature on an orbital shaker.

Transfer 100 pL to the included 96-well micmatit plate Stain
Quantification plate and read absorbance 540 -n&7.0



Note: After extraction of the stain, if results suggest that individual cell
counting is recommended, it is possible to re-stain and count individual
cells by repeating the staining steps in the protocol.

Optional step: Prior to Step 5, turn the chamber upside down aaenane
stained cells on the bottom of the membrane. linaarted microscope is
available, place upright chambers into empty thicv of wells for
examination. Count cells if desirexhd record dataNote: A graduated
ocular (calibrated) or similar grid can be usedlédermine the number of
cells per mri  Alternatively, automated equipment can count ¢nére
bottom of the chamber. Cell counting may be usedraadditional method
of confirmation for comparison with final OD reads) however optical
density (OD) is an accurate reflection of cell migwn and individual cell
counting is not required for many applications.

Calculation of Results

Results of the assay may be illustrated graphi¢ajiplotting the OD at ~570nm
using a bar chart. A typical cell migration expagnt will compare BSA-coated
(negative) control chamber migration with Fibromeatoated chamber
migration. Additional migration may also be inddoer inhibited in test wells
through the addition of cytokines or other pharntegical agents.

BSA-coated control chambers function to determihe kevel of migration

without stimulus. Cell migration in these chambisrgenerally low, and these
chambers are typically used as "blanks" for intetggion of data. As such,
migration in test wells can be described as thaevaf fibronectin-induced cell
migration less the amount of migration visualizedhe BSA-coated control.

When the stain extraction method of cell countiagused, a small amount of
background staining, or "noise" is obtained frore #taining of the membrane
and the chamber itself. Thus, staining that issignificantly different from the
BSA control chambers should be considered "backgtostaining.



Sample Results

Figurel.
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Migration assays were conducted using HUVEC cé&lisl@® cells/well) in the
Millipore QCM™ 3um Endothelial Cell Migration Assay kit. FBS was dses a
chemoattractant. Cells were allowed to migrate X¥8r hrs and then stained
according to the Assay Instructions. Cell migratieas measured by plotting the
OD at a wavelength of 570 nm. Data represents #snns.D, n=3.

Figure 2.
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Migration assays were conducted using HUVEC celd ¢ cells/well) in the
Millipore QCM™ 3um Endothelial Cell Migration Assay kit. A different
concentration of VEGF was used as a chemoattractaiis were allowed to
migrate for 18 hrs and then stained accordinge&o?tssay Instructions. Cell
migration was measured by plotting the OD at a \emgth of 570 nm. Data
represents the meais:D, n=3.
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Warranty

Millipore Corporation (“Millipore”) warrants its products will meet thei
applicable published specifications when used ircoatance with their
applicable instructions for a period of one yeamnfrshipment of the products.
MILLIPORE MAKES NO OTHER WARRANTY, EXPRESSED OR
IMPLIED. THERE IS NO WARRANTY OF MERCHANTABILITY O R
FITNESS FOR A PARTICULAR PURPOSE. The warranty provided herein
and the data, specifications and descriptions dlijdie products appearing in
Millipore’s published catalogues and product litera may not be altered
except by express written agreement signed by diteofof Millipore.
Representations, oral or written, which are incstesit with this warranty or
such publications are not authorized and if giwdmuld not be relied upon.

In the event of a breach of the foregoing warraMillipore’s sole obligation
shall be to repair or replace, at its option, thpli@able product or part thereof,
provided the customer notifies Millipore promptly any such breach. If after
exercising reasonable efforts, Millipore is unatdeepair or replace the product
or part, then Millipore shall refund to the Compaaly monies paid for such
applicable Product. MILLIPORE SHALL NOT BE LIABLE FOR
CONSEQUENTIAL, INCIDENTAL, SPECIAL OR ANY OTHER
DAMAGES RESULTING FROM ECONOMIC LOSS OR PROPERTY
DAMAGE SUSTAINED BY ANY COMPANY CUSTOMER FROM THE
USE OF ITS PRODUCTS.

0J2008: MILLIPORE’ International, Inc. - By MILLIPORE International, Inc. All rights reserved.
No part of these works may be reproduced in any feithout permissions in writing..

Cat. No. ECM200
May 2008
Revision A



