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Statement of Purpose: Cellular migration is important
when considering many tissue engineering strategies. It
plays a vital role in vascular remodeling, wound healing,
and tissue repair. Quantification of cellular migration can
provide important information about cellular activity as
cells interact with each other and surfaces. Common
assays used for quantifying migration injure the cells and
could potentially influence migration. In this study, two
simple, scalable non-injury migration assays were
developed to study the effects of different ECM surfaces
on cellular migration without the effects of injury. The
results were examined and compared to a commonly-used
Scrape Wound assay.

Methods: Non-injury assays looked at the out-migration
of smooth muscle cells (SMC) and human umbilical vein
endothelial cells (HUVEC) seeded on the inside of glass
cylinders (cylinder assay) and in-migration of SMC and
HUVEC seeded on the outside of PDMS stamps (PDMS
lift-off assay). The injury scrape wound assay involved
SMC and HUVEC seeded on a clean surface and then
scraped with a sterilized cottonwood stick. All cells were
seeded for 4 hours at 37°C on either Collagen I, Collagen
IV, Fibronectin, Laminin, Gelatin, or no matrix surface.
Migration was measured by tracing the borderline of
migratory cells using ImagelJ software. Percentage of
migrated cells was calculated from a baseline value of
zero hour migration.

Results: Optimal adhesion and migration rate for SMCs
and HUVECSs were found on collagen-based proteins
(Collagen 1, Collagen IV, Gelatin). For Collagen IV, the
percent of migration over time for HUVECs and SMCs
under the scrape-wound injury assay is 0.30 and 0.35,
respectively (Figure 1 and 2). For HUVECs on Collagen
IV, the rate of injury migration is about 20% higher than
non-injury migration assays; while SMCs migrate 20%
faster than PDMS stamp and 34% faster than hollow
cylinder. Injuring the cells releases more cell-signals for
migration and proliferation to facilitate the healing
process.

Conclusions: The injury model proved to have greater
cell migration on both SMC and HUVEC. Injuring the
cells creates more cell-signaling for the cells to proliferate
and migrate. These paracrine/endocrine effects are present
in the Scrape Wound assay and absent in the Cylinder and
PDMS lift-off assays. The developed assays provide a
clean process in which cells migrate without the
activation of injury mechanism and can be useful for
emerging anti-atherosclerotic pharmacologic agents.
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Figure 2 HUVEC Migration Rates on Collagen 1V
Injury vs. Non-injury Assays

= 1

? J

= 08 PR s ——Scrape Wound

£ y=0.270x -0.0541 Tonzrow (b

z 06 2 (nson )

= ——PDMS Lift-off

=

:i-‘: 04 (Togrowih)

; 0.2 = Cylinder

% 0 / (Outgrowih)

= 4 24 48

Migration Hours

References:

1. Slepian MJ, Massia SP, Dehdashti B, Fritz A,
Whitesell L. Beta3-integrins rather than betal-Integrins
dominate integrin-matrix interactions involved in post
injury smooth muscle cell migration. Circulation: Journal
of the American Heart Association. 1998; 18:1818-27.

2. Valster A, Tran NL, Nakada M, Berens ME, Chan AY,
Symons M. Cell migration and invasion assays. Methods.
2005; 208-215.

3. LeeJ, Wang YL, Ren F, Lele TP. Stamp Wound
Assay for Studying Coupled Cell Migration and Cell
Debris Clearance. Langmuir. 2012; 26(22):16672-16676.
4. Lauffenburger DA, Horwitz AF. Cell Migration: A
Physically Integrated Molecular Process. Cell. 1996;
84:359-369.

5. Palecek SP, Loftus JC, Ginsberg MH, Lauffenburger
DA, Horwitz AF. Integrin-ligand binding properties
govern cell migration through cell-substratum
adhesiveness. Letters to Nature. 1997; 385:537-540.

6. Dormond O, Foletti A, Paroz C, Ruegg C. NSAIDs
inhibit VB3 integrin-mediated and Cdc42/Rac-dependent
endothelial-cell spreading, migration and angiogenesis.
Nature Medicine. 2001; 1041.

7. Hulkower KI, Herber RL. Cell Migration and
Invasion Assays as Tools for Drug Discovery.
Pharmaceutics. 2011; 3(1):107-124.

Abstract #452
©2013 Society For Biomaterials



