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Introduction

Invasion through the extracellular matrix (ECM)ais important step in tumor
metastasis. Cancer cells initiate invasion by ddbdo and spreading along the
blood vessel wall. Proteolytic enzymes, such asMbbllagenases, dissolve
tiny holes in the sheath-like covering (basemenmbrane) surrounding the
blood vessels to allow cancer cells to invade (1).

Microporous membrane inserts are widely used fdrmigration and invasion

assays. The most widely accepted of which is tbgdBn Chamber assay.
However, current methods of analysis are time-canrsg and tedious, involving

cotton swabbing of non-invaded cells on the topsifiensert, manual staining
and counting. Recently a fluorescence blocking brame insert was introduced
to address these issues; however, this approadiresdabeling of the cells with
Calcein-AM and extensive washing to remove freec€albefore cell invasion.

The effect of this treatment on cell behavior/ingagemains questionable.

The Millipore QCM™ 96-well Invasion Assay does meguire cell labeling,
scraping, washing or counting. The 96-well inserd homogenous fluorescence
detection format allows for large-scale screenind quantitative comparison of
multiple samples.

In the Millipore QCM™ 96-well Invasion Assay, inved cells on the bottom of
the insert membrane are dissociated from the mevabwhen incubated with
Cell Detachment Buffer. These cells are subsetyjubised and detected by the
patented CyQuant GR dye (Molecular Probes) (213)is green-fluorescent dye
exhibits strong fluorescence enhancement when bowrellular nucleic acids

(4).

The MILLIPORE Cell Invasion Assay Kit provides afffigent system for
evaluating the invasion of tumor cells through &dmaent membrane model.
The kit utilizes ECMatriX, a reconstituted basement membrane matrix of
proteins derived from the Engelbreth Holm-Swarm $Hnouse tumor (5-8).
We examined the kit's performance using human §arooma (HT-1080) and
non-invasive fibroblasts (NIH3T3).



The Millipore QCM™ 96-well Invasion Assay providesquick and efficient
system for quantitative determination of varioustdas on cell invasion,
including screening of pharmacological agents, wtgdn of MMPs or other
proteases responsible for cell invasion, or anslysf gene function in
transfected cells.

In addition, Millipore also provides QCM™ 96-welh€motaxis Cell Migration
Assay Systems (8 um or 3 um pore), 24-well insgdtthMdgration and Invasion
Assay Systems, CytoMatrix™ Cell Adhesion stripsecbaith ECM proteins or
anti-integrin antibodies, and QuantiMatrix™ ECM pein ELISA kits.

Test Principle

The MILLIPORE Cell Invasion Assay is performed ir8@ well invasion plate
based on the Boyden chamber principle. This ptatgtains 96 inserts; each
insert contains an fm pore size polycarbonate membrane coated withina th
layer of ECMatriXx. The ECM layer occludes the membrane pores, bigck
non-invasive cells from migrating through. Invasigells, on the other hand,
migrate through the ECM layer and cling to the dwttof the polycarbonate
membrane. Invaded cells on the bottom of the ineembrane are dissociated
from the membrane when incubated with Cell DetactimBuffer and
subsequently lysed and detected by CyQuant GR dye.
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Application

The MILLIPORE Cell Invasion Assay Kit is ideal favaluation of invasive
tumor cells. Each MILLIPORE Cell Invasion Assayt Kiontains sufficient
reagents for the evaluation of 96 samples. Thatifatve nature of this assay
is especially useful for large scale screeninghafrmacological agents.

The MILLIPORE Cell Invasion Assay Kit is intendeor fresearch use only; not
for diagnostic or therapeutic applications.

Kit Components

1.

2
3
4.
5

96-well Cell Invasion Plate Assembi§Part No. 90200) One 96-well feeder
tray, and one 96-well Cell Invasion Chamber plaith &CMatrix™ —coated
inserts.

96-well Cell Culture Tray(Part No. 90129) One 96-well feeder tray.
Cell Detachment SolutiorfPart No. 90131) One bottle — 16 mL.

4X Cell Lysis Buffer (Part No. 90130) One bottle — 16 mL.
CyQuant GR Dy&" (Part No. 90132) One vial — {5

Storage

Store kit materials at°2o 8C for up to their expiration date. Do not freeze.

Materials Not Supplied

1.
2.

Precision pipettes: sufficient for aliquoting cells

Harvesting buffer: EDTA or trypsin cell detachmdmiffer. Suggested
formulations include a) 2 mM EDTA/PBS, b) 0.05% psin in Hanks
Balanced Salt Solution (HBSS) containing 25 mM HBEPBr other cell
detachment formulations as optimized by individnakstigators.

Note: Trypsin cell detachment buffer maybe requireddificult cell lines.
Allow sufficient time for cell receptor recovery.

Tissue culture growth medium appropriate for subgedls, such as DMEM
containing 10% FBS.
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7.
8.
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10.
11.
12.
13.
14.

Chemoattractants (eg. 10% FBS) or pharmacologgahts for addition to
culture medium, if screening is desired.

Quenching Mediumserum-free medium, such as DMEM, EMEM, or FBM
(fibroblast basal media), containing 5% BSA.

Note: Quenching Mediummust contain divalent cations (Mg, C&")
sufficient for quenching EDTA in the harvestingfeuf

Sterile PBS or HBSS to wash cells.

Distilled water.

Low speed centrifuge and tubes for cell harvesting.
CG, incubator appropriate for subject cells.
Hemocytometer or other means of counting cells.
Trypan blue or equivalent viability stain.
Fluorescence plate reader.

Sterile cell culture hood.

Sterile PBS (CH and Md" free)

Cell Harvesting

Prepare subject cells for investigation as desir@the following procedure is
suggested for adherent cells only and may be opgidnto suit individual cell

types.

1.

Use cells that have been passaged 2-3 times prifietassay and are 80%
confluent.

Starve cells by incubating 18-24 hours prior toagse appropriate serum-
free medium (DMEM, EMEM, or equivalent).

Visually inspect cells before harvest, taking noferelative cell numbers
and morphology.

Wash cells 2 times with sterile PBS or HBSS.

Add 5 mL Harvesting Buffer (see Materials Not Sugg) per 100 mm dish
and incubate at 3T for 5-15 minutes.

Gently pipet the cells off the dish and add to D0r2. Quenching Medium
(see Materials Not Supplied) to inactivate trypgSIDTA from Harvesting
Buffer.



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

8. Gently resuspend the pellet in 1-5 mL Quenching iM@ad depending upon
the size of the pellet.

9. Count cells and bring to a volume that gives 0.250-x 16 cells per mL.

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

Assay Instructions

Perform the following steps in a tissue culture ¢hoo

. For optimal results, bring
a plates and reagents to room
w temperature (2%) prior to

™ initiating assay.
% 2. Add 100pL of prewarmed
i B. serum free media to the

II:\IH WVWT interior of the inserts. Allow
||:|'|\'|w' R — _/Li'c this to rehydrate the ECM
h';'f m - layer for 1-2 hours at room
[l 1) temperature.
— 1D.

3. After rehydration from step
2, carefully remove media
from the inserts without
disturbing the ECMatriX" -
coated membrane.

4. Add 150pL of serum free
media in the presence or
absence of chemoattractant
(e.g. 10% fetal bovine
serum) to the wells of the
feeder tray (lower chamber).

|
L

A. Lid B. Cell Invasion Chamber Plate
C. 96-well Feeder Tray D. Base



Step 4

Step 5

After gently resuspending
the cells, place 0.2 to 2.0 x
10 cells in 100uL without
chemoattractant into
invasion chamber.

Cover plate and incubate for
12 -24 hours at 3T in a
CG, incubator (4-6% C¢).

Gently discard cells/media
from the top side of the
insert by flipping out the
remaining cell suspension.
Rinse the inserts by placing
the chamber plate onto the
new 96-well feeder tray
containing 150 pL of PBS
(C&* and Md" free).
Incubate for 1 minute at
room temperature.



8. Remove the invasion chamber plate from the feedsr aind discard the
PBS rinse. Place the invasion chamber plate haokthe 96-well feeder
tray (reusing the tray from the PBS rinse) contggnt50 pL of prewarmed
Cell Detachment Solution in the wells. Incubate30 minutes at 3T.

9. Dislodge cells completely from underside by geniliing the invasion
chamber plate back and forth several times duringhation.

10. Prepare sufficient Lysis Buffer/Dye Solution fol ahmples. Dilute the
CyQuant GR Dye 1:75 with 4X Lysis Buffer (eg. 4 gdye in 300 pL of 4X
Lysis Buffer) and add 50 pL of this Lysis Buffer/®polution to each well
of the feeder tray containing 150 cell detachment solution with the cells
that invaded through the ECMath%coated membrane. Incubate 15
minutes at room temperature.

11. Transfer 150 pL of the mixture to a new 96-welltplgnot included)
suitable for fluorescence measurement.

12. Read with a fluorescence plate reader using 480i52€@Iter set.

Calculation of Results

Results of the QCM 96-well Cell Invasion Assay may be illustratedpgrizally
by the use of a "bar" chart. Samples without ¢ellst containing Cell
Detachment Buffer, Lysis Buffer and CyQuant Dye aypically used as
"blanks" for interpretation of data. A typical kéhvasion experiment will
include control chamber migration without chemaattant. Cell invasion may
be induced or inhibited in test wells through thigliion of cytokines or other
pharmacological agents.

Invaded cell number can be determined by runnifigaaescent cell dose curve,
as illustrated in Figure 1.

The following figures demonstrate typical migratiogsults. PE Cytofluor®
4000 with 480/520 nm filter set and gain settingdfwas used. One should use
the data below for reference only. This data ghodt be used to interpret
actual assay results.



Figure 1: Quantitation of
50000 HT-1080 Using the
40000 A CyQuant GR Dye. HT-
/ 1080 cells were resupended
2 30000 5 in Cell Detachment Buffer;

@ 20000 150 puL of this cell
10000 - suspension was mixed with
0 | 50 pL of 4X lysis buffer

‘ containing the fluorescence
0O 10000 20000 30000 dye. Fluorescence was

Cell Number determined as described in
Assay Instructions
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Figure 2: Human Fibrosarcoma HT-1080 Invasion Assay. HT1080 cells
were allowed to invade toward 10% FBS for 12 Ht80,000 cells were used in
each assayA: Invaded cells on the low side of the membrane wtaimed with
0.1% Crystal violet solution. B: Fluorescence measurements were taken
according toAssay Instructions
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Warranty

These products are warranted to perform as desdtilire their labeling and in
MILLIPORE 7 literature when used in accordance with their imgttions.
THERE ARE NO WARRANTIES, WHICH EXTEND BEYOND THIS
EXPRESSED WARRANTY AND MILLIPORE DISCLAIMS ANY
IMPLIED WARRANTY OF MERCHANTABILITY OR WARRANTY OF
FITNESS FOR PARTICULAR PURPOSE. MILLIPORE's sole obligation
and purchaser’s exclusive remedy for breach of twarranty shall be, at the
option of MILLIPORE?Y, to repair or replace the products. In no evertadi

MILLIPORE 7 be liable for any proximate, incidental or conseeptial
damages in connection with the products.
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