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Figure 2.  ImageJ analysis of cell migration by measuring area closure from 
phase-contrast images.  A and B, Phase images of the pre-migration reference 
(A) and HT-1080 cells that have migrated on collagen I for 18 hours (B).  C and D, 
Binary images created by ImageJ that correspond to the phase images in A and 
B.  E and F, Area drawings traced from the corresponding binary images.  Scale 
bar = 500μm.  G, HT-1080, MDA-MB-231, and HUVEC migration presented as 
percent closure on both collagen I and TC surfaces.  Data are presented as mean 
± SD from 24 wells per condition.

           
Next, cell migration was calculated from area measurements of 
the Detection Zone obtained from �uorescence images.  HUVECs 
were cultured on an Oris™ Pro TC plate.  Following 24 hours 
migration in the presence of the MEK inhibitor, UO126, and the 
ROCK inhibitor, H-1152, cells were �xed and stained with 
TRITC-phalloidin.  Representative �uorescence images (Fig 3A-D) 
and corresponding ImageJ area drawings (Fig 3E-H) demonstrate 
di�erences in migration in response to the inhibitors.  Calculation 
of percent area closure using the areas of the pre-migration and 
migration time points demonstrate that HUVECs migrated to 
approximately 79% closure in control wells, while treatment with 
UO126 and H-1152 inhibited migration to 15% and 50% closure, 
respectively (Fig 3I). 

This application note demonstrates a method to measure area 
closure of a cell monolayer in the Oris™ Pro Cell Migration Assay** 
by the use of ImageJ analysis software. Using this analysis method 
to automatically trace the Detection Zone and measure the area 
from phase-contrast images, the current study demonstrates 
HT-1080s, MDA-MB-231s, and HUVECs underwent varied 
amounts of migration on collagen I and TC-treated surfaces.  The 
same analysis method was followed in ImageJ to analyze the 
Detection Zone based on �uorescence images. Additionally, the 
method was suitable for showing that HUVEC migration was 
inhibited by UO126 and H-1152 on TC treated surfaces.  These 
results demonstrate that the area of the Detection Zone from 
phase-contrast and �uorescence images can be automatically 
traced and measured using ImageJ.  As a result, cell migration can 
be accurately quanti�ed by calculating percent closure of the 
Detection Zone in the Oris™ Pro Cell Migration Assay**.

**In addition to the Oris™ Pro Cell Migration Assay, analysis 
methods described in this application note can be used to 
quantify cell migration in the Oris™ Cell Migration Assay.
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Figure 3.  E�ects of a MEK and ROCK inhibitor on HUVEC migration.  A-D, Pseudo-colored images of a pre-migration well stained with TRITC-phalloidin, and cells 
that migrated for 24 hours on an Oris™ Pro TC treated plate in the presence of vehicle only (control), 100μM UO126, or 10μM H-1152.  E-H, Corresponding area 
drawings created by ImageJ.  Scale bar = 1000μm.  I, Quanti�cation of area closure calculated from measured areas at the pre-migration and migration time 
points.  Data are presented as mean ± SD from 16 wells per condition.     

Results continued...

Conclusions
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