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Introduction

Mural cell motility, for cells such as 
pericytes and vascular smooth muscle 
cells (VSMCs) is frequently required 
for pathological processes such as 
tumor angiogenesis or atherosclerosis 
(1–4). In order to relate experimental 
in vitro results to in vivo conditions, 
it is crucial to use the appropriate 
experimental approach to elucidate the 
mechanisms driving cell migration. 
Among the variety of systems used to 
assess chemotaxis, the most commonly 
used is the modified Boyden chamber 
assay and its variations (5–8). It 
consists of two superposed cell culture 
chambers separated by a filter that 
allows cells to pass through. Once the 
cells placed in the upper chamber have 
migrated through pores in the filter to 
the lower one, they are collected and 
counted. It is a prevailing method to 
assess the number of cells attracted by 
chemoattractant (9), and it is easy to 
differentiate chemokinetic and chemo-
tactic movements (10). The Zigmond 
chamber is a glass slide in which two 

wells are separated by a bridge where 
cells are seeded (11). It was designed 
for direct viewing of small amounts 
of cells (12). Similar to the Zigmond 
chamber, the Dunn chamber was 
developed to address chemoattractant 
gradient prediction and experimental 
reliability for slowly migrating cells 
(13,14). Since the late 1970s, different 
under-agarose assays have been 
developed to assess chemotaxis (15). 
With this technique, cells are placed in 
wells cut in the agarose gel or on the 
surface of the gel (16,17). The under-
agarose assay has mainly been used for 
studying blood cells such as neutro-
phils (18–20). Chemotaxis studies of 
other cell types using the agarose assay 
are rare (21,22) mainly because of the 
difficulty of data analysis due to the 
agarose gel, which makes cell obser-
vation difficult.

In our case, we needed a tool 
that enabled us to understand and to 
precisely describe VSMC chemo-
tactic behavior. For this reason, our 
experimental approach had to fulfill the 
following expectations. We wanted to 

be able to (i) observe the cells at any 
time; (ii) quantify induced migration; 
(iii) compare the effect of different 
factors; and (iv) analyze cellular inter-
actions. Although the modified Boyden 
chamber is still the most popular 
chemotaxis study tool, as it is available 
in multi-well plates, giving ready-to-use 
and reproducible experimental condi-
tions, it is difficult to follow cells during 
their migration (23) and to evaluate the 
influence of gravity since it employs 
vertical displacement. Moreover, cells 
cannot be observed microscopically 
or immunostained during a particular 
step of the migration. In the case of 
the Zigmond or Dunn chambers, one 
chamber is needed for each experi-
mental condition, which makes this 
a long and expensive procedure when 
many conditions are tested.

Agarose gels are simple to make, 
can be modified to specific experi-
mental needs, and are quite inexpensive 
compared to other commercial devices. 
Therefore, we developed a strategy that 
uses glass molds to create particular 
agarose patterns that allow for the 
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study of adherent or nonadherent cell 
migration and cell attraction by another 
cell type. With this assay, we observed 
the behavior of different cell types 
toward growth factors, such as Platelet- 
derived growth factor (PDGF-BB) and 
basic fibroblast growth factor (bFGF), 
or toward secreted factors contained 
in the supernatant of bovine capillary 
endothelial cells (EJG) and tumor cells 
(1547 cells). We show that this assay 
permits differentiation between chemo-
kinetic and chemotactic movements of 
different cell types and comparison of 
the chemotactic potencies of growth 
factors using criteria such as the number 
of attracted cells and migration speed.

MATERIALS AND METHODS

Cell Culture and Chemicals

PDGF-BB was purchased from 
R&D Systems (Lille, France). 
Sphingosine-1-phosphate and FGF2 
were purchased from Sigma-Aldrich 
(Lyon, France). Human erythroleu-
kemia cells (HEL), osteosarcoma 
cells (1547), and bovine endothelial 
cells (EJG) were obtained from ATCC 
(Manassas, VA, USA). T lymphocytes 
were isolated from total human blood 
by Ficoll® gradient density centrifu-
gation (histopaque 1077; Sigma-
Aldrich) and the Pan T cell isolation kit 
(Miltenyi Biotec, Bergisch Gladbach, 
Germany). VSMCs were obtained by 
explants of thoracic aorta from 3-week-
old male Sprague-Dawley rats using a 
method adapted from Sachinidis et al. 
(24). After four passages, cells were 
immunostained with an anti-α-smooth 
muscle actin antibody (anti-αSMA; 
Sigma-Aldrich) to characterize the 
cells as smooth muscle cells. Rat fibro-
blasts were isolated from explants of 
thoracic lymphoid duct and labeled 
with an anti-fibroblast surface protein 
antibody (Sigma-Aldrich). Primary 
cultured cells, VSMCs, and fibroblasts 
were used for our experiments between 
passages 5−15. All cells were cultured 
in Dulbecco’s modified Eagle’s medium 
(DMEM) supplemented with 10%  
heat-inactivated fetal bovine serum 
(FBS; BioWhittaker, Walkersville, MD, 
USA). These cultures were maintained 

at 37°C in 5% CO2, passaged prior to 
confluence, and fed twice weekly.

Agarose Gel Well Formation

We designed two glass molds  
intended to be placed in a Petri dish 
that is subsequently filled with agarose. 
When removed, these molds form 
three wells separated by a thin barrier 
of agarose (Figure 1). The glass molds 
were made by a glass blower and 
can be sterilized by autoclaving for 
repeated use. A 1% solution of agarose 
was prepared in medium composed of 
50% phosphate-buffered saline (PBS) 
and 50% DMEM (Gibco®; Invitrogen, 
Carlsbad, CA, USA) supplemented 
with 10% heat-inactivated FBS and 2 
mM L-glutamine (Invitrogen). For a 
60-mm diameter Petri dish, 10 mL final 
agarose solution were needed. One 
hundred micrograms of type II agarose 
(Sigma-Aldrich) were added to 50 
mL PBS. After agarose was dissolved 
in PBS in a microwave oven, 50 mL 
DMEM were added. The agarose 
solution was poured into the Petri dish 
around the specific glass piece used to 
give the well shape (Figure 1). After 
20–30 min of cooling, the gel was 
humidified with 5 mL DMEM, and the 

glass template was removed. Before 
performing the cell assay, 5 mL FBS-
free DMEM were added to the gel for 
1–6 h in order to stabilize the pH, for 
saturation of the gel and to prevent 
culture medium from diffusing in the 
gel during the experiment.

Chemotaxis Assay and 
Measurements During Cell 
Migration

Cells were seeded at a density of  
80 × 103 cells per well for adherent cells 
(Figure 2A), and 100 × 103 cells per 
well for cells in suspension (Figure 2B) 
with 10% FBS-DMEM. After 24 h, the 
medium was removed and replaced by 
FBS-free DMEM or 1% FBS-DMEM 
depending on the cell type. Molecules 
tested for their chemoattractant activity 
were then placed in one of the neigh-
boring wells, with FBS-free DMEM 
placed in the other well as a negative 
control. Alternatively, the effects of 
two different molecules could be 
compared by placing one in each well. 
Image capture and measurements were 
accomplished using a Leica DM IRB 
microscope linked to NIS-Elements 
imaging software (Nikon Instruments, 
Melville, NY, USA) via a charged-

Figure 1. Glass molds used to produce wells in the agarose gel. Cells were seeded in the central well 
and migrated toward the two lateral wells if they were attracted by chemoattractant (CA) or negative 
control (FBS-free DMEM; C-) (A) In this configuration, the wells are only separated by 1 mm agarose 
gel. (B) In the more complex shape, the wells are separated by a 1.5-mm and 10-mm-long wide corridor 
closed by 1-mm-thick agarose wall at each end. The black arrows indicate the agarose membranes which 
are cut with a scalpel 24 h after the cells are seeded to enable chemoattractant diffusion and cell migra-
tion in the corridors. FBS, fetal bovine serum; DMEM, Dulbecco’s modified Eagle’s medium.
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coupled device (CCD) camera. Cell 
nuclei were labeled according to Li et 
al. (25) using 50 ng/mL Hoechst 33258 
(Sigma-Aldrich), which was added 30 
min prior to cell observations.

The number of migrating cells (N) 
represented the difference between 
cells moving toward chemoattractant 
[chemotaxis (CT)], counted after they 
reached the reference line (Figure 3A), 
versus cells moving toward the negative 
control [chemokinesis (CK)].

N = CT - CK

[Eq. 1]

When more than 100 cells were 
present in CT or CK zones, cells were 
counted in three randomly chosen 
fields of 100 μm2 using NIS software. 
The average number in 100 μm2 was 
then used to calculate the total cell 
number in the whole area occupied by 
migrating cells.

To estimate cell speed, the border 
of the well where the cells were seeded 
was considered as the reference line. 
Global estimated cell speed (S) was 
calculated considering the median 
distance between the front of migrating 
cells (Dm) (Figure 4A), divided by the 
duration (t) of the experiment.

S(μm/days) = Dm(μm)/t(days)

[Eq. 2]

For each measured parameter, the 
value corresponds to the mean of three 
independent experiments.

Statistical Analysis

Statistical analyses were performed 
using StatView® 5.0 software (SAS 
Institute, Cary, NC, USA). Mean 
comparisons were first done using the 
nonparametric Kruskal-Wallis (KW) 
test for three or more parameters. When 
the KW test indicated a significant 
difference (i.e., P < 0.05), the nonpara-
metric Mann-Withney test was further 
performed for the mean comparison of 
two parameters.

RESULTS

In order to obtain standard experi-
mental conditions, we developed an 
agarose-based migration assay by 
pouring an agarose gel solution around 
glass molds. With this method, we 
obtained reproducible well configu-
rations sensuring that the agarose 
barrier was consistent in size from 
experiment to experiment. The first 
mold (with wells in relatively close 
proximity; Figure 1A) was particu-
larly suited for adherent cell studies in 
which cells were observed in a small 
area at the interface of two wells. This 
well shape, a 1-mm-thick separation 
between the well containing the cells 
and the well containing the growth 
factor, was designed for rapid diffusion 
of the chemoattractant molecules 
and fast induction of cell migration. 
Furthermore, this thin agarose 
separation facilitates cell observation. 

Figure 2. Choice of the adapted well shape and cell behavior. Cells could be observed during migra-
tion even through the agarose gel due to nuclear labeling with Hoechst 33258. The interface between 
agarose wall and medium is shown by a black line. (A) Vascular smooth muscle cells (VSMCs) migrated 
toward the 10% fetal bovine serum (FBS) source after 4–8 days of stimulation. (B) After 4–6 days, 
human erythroleukemia cells (HEL) migrated along the corridor separating the wells in the opposite 
direction from the FBS gradient and accumulated at the border of the negative control well. (C) VSMCs 
adopt a compact and circular morphology as they transverse the agarose barrier. (D) VSMCs polarization 
toward chemoattracting gradient.
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The second mold (with more widely 
separated wells connected by a channel; 
Figure 1B) was more suitable for 
nonadherent cells, because cells in the 
corridor were easier to observe when 
dispersed in a larger area than with the 
previous system or during simultaneous 
study of different types of adherent 
cells; the wells were further apart, and 
their migration toward each other could 
be more easily evaluated. Moreover,  
the narrow corridor minimized 
movement of medium when the dishes 
were handled for microscopic obser-
vation. This is important because 
movement of medium can make it 
difficult to detect the start of migration 
for suspension cells.

Cell Behavior in Agarose Gel

To characterize cell migration in this 
assay, we were first interested in how 
they penetrated the agarose membrane 
separating the two wells. Cells were 
observed with a confocal microscope 
(LSM 510; Zeiss) by taking one picture 
per hour during 6–24 h. For adherent 
cells, the migration start was variable in 
a cell-specific manner and depended on 
the number of passages for the primary 
cells. VSMCs began to migrate at the 
bottom of the separation wall 12–24 h 
after stimulation with 10% FBS-DMEM. 
For VSMCs, fibroblasts, or 1547 cells, 
movement through the agarose barrier 
forced the cells to acquire a more 
compact and spherical shape (Figure 2C) 
than before, especially for VSMCs and 
fibroblasts, which are naturally fusiform. 
After the first cell wave passed through 
the agarose, adherent cells migrated 
in several superposed layers. In the 
following cell waves, cell shape seemed 
to be less affected by the passage through 
agarose and speed seemed increased, 
suggesting that the first cells facilitated 
the migration of those following. After 
4–6 days stimulation, we observed cell 
polarization toward the chemoattractant 
source for approximately 40% of the 
cells (Figure 2D).

Evaluation of Cell Parameters

Cell counting. In order to quantify 
and compare the chemotactic potency 
of growth factors, it was important 
to be able to calculate the number 

of migrating cells. Cell nuclei were 
labeled using the fluorescent DNA dye 
Hoechst 33258 at a concentration of 
50 ng/mL; growth curve experiments 
confirmed that there was no noticeable 
effect of the dye on the growth of 
different cell types at this concen-
tration (data not shown). Using NIS 
imaging software, migrating adherent 
cells were counted when they reached 
a virtual line located in the middle of 
the agarose membrane separating the 
wells (Figure 3A). Floating cells were 
counted when they entered the corridor 
(Figure 3B). Quantification of cell 
migration could begin after 2–4 days 
of stimulation depending on cell type 
and was normalized by subtracting 
the number of cells that had migrated 
to the negative control well (Figure 4). 
For all tested cells and chemoattrac-
tants, induced migration was always 

significantly higher than random cell 
movement. CK represented approxi-
mately 5%–10% CT for adherent cells 
and 20%–30% for floating cells.

As our principal model was VSMCs, 
gel composition and medium used 
for the experiments were specifi-
cally optimized for them. All cells 
were studied in DMEM to be able 
to compare their reactions in the 
same conditions. We compared the 
migration of fibroblasts, EJG, 1547, 
HEL, and T lymphocytes with that of 
VSMCs when 10% FBS was used as 
the source of chemoattractant (Figure 
3B). Observing cell-specific migration, 
VSMCs migrated toward the 10% FBS 
source, while nonadherent cells such as 
HEL and T lymphocytes also migrated 
in a time-dependent manner but in the 
opposite direction (Figure 3B). This 
appears to be consistent with recent 
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Figure 3. Cell counting. (A) Quantification of adherent cells was done by counting the cells that 
had reached the half distance separating them from the chemoattractant source (black line). (B) 
Quantification of migrating cells of different types after 2–8 days of stimulation with 10% FBS DMEM. 
For each cell type, the cell number corresponds to the mean ± sem of three independent experiments. 
Negative values represent cells migrating in the opposite direction from the growth factor gradient. (*P 
< 0.05, for a given cell type at day = N versus day = N-2; #P < 0.05, for VSMCs versus fibroblasts, EJG, 
and HEL; ‡P < 0.05, for HEL versus VSMCs, fibroblasts, EJG, and 1547). FBS, fetal bovine serum; 
DMEM, Dulbecco’s modified Eagle’s medium; VSMCs, vascular smooth muscle cells; HEL, human 
erythroleukemia cells; EJG, bovine capillary endothelial cells.
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data suggesting that after inflammatory 
activation, T lymphocytes may be less 
sensitive to chemoattractant in order to 
keep their position at the site of primary 
activation or by the fact that 10% FBS-
DMEM contains a repulsive chemokine 
for T cells (26,27).

FBS (10%) induced a nearly linear 
increase in number of migrating 
cells, a trend that could be followed 
beyond 1 week. We observed that the 
number of migrating cells increased 
with incubation time and that VSMC 
migratory capacity was significantly 
higher than that of other adherent cells 
tested (i.e., fibroblast, EJG, or 1547) 
(Figure 3B).

Cell speed. Using NIS software, it 
was possible to estimate cell speed. By 
taking pictures of the same cells during 
their migration and by comparison of 

the distance that separated them from 
the inside of the well where they were 
seeded (Figure 4A), we could calculate 
the average estimated speed of a 
reference sample of cells or of all cells.

In VSMCs, we determined esti-
mated migration speed when cells 
were exposed to the growth factors 
bFGF, PDGF-BB, and S1P, which are 
well known to induce VSMC motility 
(28–31), and compared their effects 
to those induced by FBS (Figure 5B). 
First, with dose-response experiments 
using PDGF-BB and S1P, respectively, 
we found 25 ng/mL and 1 μM to be 
the optimal concentrations for VSMC 
growth. We hypothesized that the growth 
factor concentration inducing optimal 
cell growth would also be the optimal 
concentration to induce cell migration. 
After 6–8 days of stimulation, PDGF-

BB-induced migration speed of VSMC 
was approximately 2-fold higher than 
S1P-induced migration. PDGF-BB 
and S1P together induced a 30% lower 
migration speed than PDGF-BB alone. 
In addition, PDGF-BB did not show a 
significant difference compared to FBS 
as a chemoattractant for VSMCs.

Analysis of Migration Induced 
by Multiple Chemoattractant 
Gradients

One interesting feature of our 
technique is its ability to analyze the 
behavior toward one chemoattractant 
versus another or toward a combination 
of two growth factors used at different 
concentrations. The simultaneous 
stimulation of VSMCs with bFGF (25 
ng/mL) in the left well and PDGF-BB 
(25 ng/mL) in the right one showed 
that cells responded in an equivalent 
manner to both stimulations (Figure 
6A). We obtained approximately 
the same quantity (6500–7000) of 
migrating cells after 10 days of stimu-
lation for both FGF and PDGF (Figure 
6B). Migration kinetics were also very 
similar for bFGF and PDGF-BB: the 
estimated migration speed increased to 
250–300 μm/day between day 6 and 8 
of stimulation, and after 8–10 days, the 
speed plateaued.

In these experiments, when cells 
were submitted to two chemoattractant 
factors placed in opposing wells 
(PDGF-BB in well 1 and bFGF in well 
3), their migration speed was slower 
than those induced by one factor only 
(approximately half of FBS-induced 
migration speed; Figure 6A). When 
PDGF-BB was used in the single-
chemoattractant method, the induced 
migration speed was comparable to 
FBS (Figure 5B). This finding suggests 
that the two-chemoattractant setup may 
be useful for uncovering differences 
in chemotactic potency that are not 
detectable in the single-chemoattractant 
assay.

This method can also be used to 
assess chemokine-mediated interac-
tions between two cell populations. 
By seeding EJG and VSMC, respec-
tively, in wells 1 and 2 of the corridor-
containing well shape, we were able 
to observe their ability to attract each 
other (Figure 6C). As these two cell 

Figure 4. Comparison of chemotaxis (CT) and chemokinesis (CK). Cell migration toward FBS-free 
DMEM was considered as random migration (CK). Cell migration toward growth factor was considered 
as specifically directed migration (CT). (A) VSMC migration toward FBS-free DMEM. (B) VSMC mi-
gration toward 10% FBS. (C) HEL migration toward FBS-free DMEM. (D) HEL migration toward 10% 
FBS. Cells were visualized using Hoescht nuclear labeling after 6 days of stimulation. FBS, fetal bovine 
serum; DMEM, Dulbecco’s modified Eagle’s medium; VSMCs, vascular smooth muscle cells; HEL, 
human erythroleukemia cell.
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types grew in the agarose wells and 
secreted growth factors, they were 
predicted to create complex opposing 
gradients. After 8 days of co-culture, 
VSMC and EJG migrated toward each 
other. VSMC migration speed was 30% 
higher than EJG. Similar data were 
obtained with VSMC and 1547 cells, 
but with a lesser difference in migration 
speed (around 10% higher for VSMC). 
Using NIS software, it was possible to 
create a large image by joining different 
contiguous microscopic fields. The 
image, shown in Figure 6C, represents 
an approximate area of 20 mm2. This 
software feature provides a complete 
real-time view of the migrating cell 
population.

DISCUSSION

We describe a simple-to-perform 
assay that permits visualization 
of a migrating cell population and 
allows analysis of cell morphology, 
enumeration, and speed estimation. 
Our agarose assay is applicable to both 
adherent and suspension cells and can 
follow migration periods of a few hours 
to several days. Although the assay is 
particularly adapted to VSMC, only 
minor modifications are needed to 
adapt it to other cell types, and here 
we show that the method can be used 
with fibroblasts, human T lymphocytes, 
and HEL cells. In addition, we found 
that EJG and tumor cells such as the 
osteosarcoma line 1547 or even only 
their culture supernatant could induce 
rat VSMC migration after 2–4 days of 
incubation (data not shown).

We observed that all tested growth 
factors could induce cell migration, 
suggesting they were able to diffuse in 
the agarose; however, modifying the 
agarose concentration may be useful 
in situations where diffusion of the 
chemokine is a problem. The estimated 
cell speed we observed ranged between 
200 and 600 μm/day, which is compa-
rable to speed measurements obtained 
in other studies (32,33). If measured 
migration speeds for individual cells 
are desired, a microscope linked to a 
temperature and atmosphere controlled 
chamber could be used, enabling 
continuous data capture.

Even though our assay probably 
requires more preparation than 

commercial systems, all components 
necessary for this assay are inexpensive 
and available in most laboratories. In 
the electric cell impedence sensing of 
chemotaxis (ECIS/taxis) method (34), 
cell enumeration and cell speed can be 
measured, but sophisticated equipment 
is needed; specifically, an electrode 
between the well containing cells 
and the well containing the chemoat-
tractant is required to detect the resis-
tance increases that indicate when the 
cells arrive. Similarly, a commercially 
available cell sedimentation manifold 
(CSM, Phoenix, AZ, USA) requires 
specialized equipment.

Although modified Boyden cham-
bers continue to be popular, and the 

experiment duration is much shorter 
(30 min to several hours), migrating 
cells can only be counted after passing 
through the pores. As a consequence, 
local chemoattractant-concentration 
gradients may be modified by the cells 
obstructing the pore. Moreover, direct 
cell observation during migration or 
measurement of cell speed is impos-
sible. In our assay, we could use Hoechst 
labeling to identify each cell during the 
entire migration. The use of this DNA 
stain should also permit easy detection 
of mycoplasma contamination, which 
can modify cell motility and is not 
uncommon in primary cultures.

Another potential limitation of 
Boyden chambers is that the compet-

Figure 5. Cell-speed determination. (A) The average speed S was calculated by evaluating the median 
distance (Dm) of the cell migration front from the internal well border, identified by the dotted line. (B) 
Speed determination of migrating vascular smooth muscle cells (VSMCs). Average speed was evaluated 
after 4, 6, and 8 days of stimulation with 10% fetal bovine serum (FBS), Platelet-derived growth factor 
(PDGF-BB; 25 ng/mL), S1P (1 μM), and PDGF-BB (25 ng/mL) + S1P (1 μM). Each point represents the 
mean ± sem of three independent experiments. (*P < 0.05 was found for 10% FBS compared to C- and 
S1P (1 μM), but not for PDGF-BB (25 ng/mL) + S1P (1 μM) nor PDGF-BB (25 ng/mL); #P < 0.05 was 
found for C- compared to all growth factors except S1P (1 μM); ‡P < 0.05 was found for PDGF-BB com-
pared to C- and S1P 1 (μM) but not for PDGF-BB (25 ng/mL) + S1P (1 μM) nor 10% FBS).
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itive effect between two chemoattrac-
tants cannot be studied as the cells can 
only move in one direction, from the 
upper to the lower chambers. In our 
assay, labeled cells could be subjected 
to different chemoattractant gradients, 
and we observed that this could have an 
effect on migration kinetics.

Zigmond and Dunn chambers also 
enable study of only one cell type 
versus one chemoattractant at a time. 
In addition, the chambers are quite 
fragile and can be easily broken, and the 
protocol used to seed cells correctly in 
the chamber is somewhat complicated. 
Although some technical expertise 
is required to pour reproducible gels 
accurately in our assay, the glass molds 
are not easily broken, and they can be 
autoclaved and used many times, further 
reducing the expense.

We describe using our assay to follow 
early or late effects of growth factors on 
cells in experiments in which migration 
is followed for 1–14 days. Since 
doubling time of the cells was 4 days, 
we could expect up to two doublings. 
Thus, some of the cells counted during 
migration quantification are likely to 
represent daughter cells instead of cells 
that had migrated themselves. However, 
since each single-chemoattractant 
assay had a negative control well, the 
number of attracted cells was expressed 
as the difference of the number of cells 
migrating toward the chemoattractant 
versus the number of cells migrating 
toward the negative control well. If the 
cell colonization of the neighboring 
wells was only due to cell growth, we 
would probably not observe a significant 
difference between the well containing 

growth factor and the control well. 
Thus, cell division may account for a 
portion of the increase in cell number; 
however, it is far from being able to 
describe the entire set of results. We 
stopped our experiments after 10–12 
days because no more significant results 
were observed beyond that period, but 
we predict that cells could be maintained 
in agarose wells longer, especially those 
with a slow growth rate.

We expect that our method would be 
compatible with immunohistochemistry 
experiments that could be performed 
to assess expression of cytoskeleton 
proteins, matrix metalloproteinases (35), 
or growth factor receptors (36) impli-
cated in cell migration. Cells could also 
be trypsinized at any stage of migration 
for Western blot analysis.

In summary, our agarose-based 
migration assay provides valuable data 
concerning cell migration and chemo-
tactic potency of different factors. We 
believe it represents an interesting new 
method to elucidate physiopathological 
processes, such as vascular wall cell 
recruitment during tumor angiogenesis 
and atherogenesis.
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