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Introduction 

Extracellular matrix (ECM) proteins are produced intracellularly and are subsequently secreted into 
the surrounding cellular medium, actively regulating a diverse range of cell functions including cell 
adhesion, differentiation, proliferation, migration, invasion, and survival.  ECM proteins are critical for 
in vivo and in vitro culture of a variety of cell types and are key building blocks of the normal 3D 
cellular environment.  A primary utility of ECMs in in vitro culture is to promote cellular adhesion while 
maintaining cell viability and maximizing cell proliferation for downstream cell-based applications.  In 
cases where optimal cell growth conditions are not well defined and critical adhesion protein 
requirements are unknown, identifying the ideal ECM protein(s) at functionally relevant 
concentration(s) can be a time-consuming and labor-intensive process.  The 96-well ECM Cell 
Culture Optimization Array is a multi-parametric assay that allows researchers to:  (1) quickly 
identify ECM(s) that best promote cell-type specific adhesion, and (2) pinpoint the optimal ECM 
concentration required to promote maximum adhesion for a particular cell type. 

The 96-well ECM Cell Culture Optimization Array contains a 96-well microtiter plate where some of 
the most commonly used ECM proteins including collagen I, laminin, fibronectin and vitronectin are 
arrayed in duplicates at functionally relevant concentrations ranging from 0.125 µg/mL to 20 µg/mL.  
Also included in the kit are the necessary reagents to block, stain and analyze the cell adhesion 
capacity of cell types via a plate reader.  The kit has been extensively tested and optimized on a 
number of different cell types including cancer cells, HEK293 cells, and Millipore�s human and rodent 
neural stem cells.  The kit is a rapid, sensitive, and reliable method to help researchers determine not 
only the best ECM for their specific cell type, but also the optimal ECM concentration to use for cell 
adhesion specific applications.   

In addition to the featured products below, Millipore also provides numerous migration, invasion, and 
adhesion products including:  

• 96-well ECM Cell Culture Optimization Array Kit (Colorimetric) (Catalog No. ECM541) 

• 48-well ECM Cell Culture Optimization Array Kit (Colorimetric) (Catalog No. ECM542) 

• Human Collagen Type I (Catalog No. CC050) 

• Human Plasma Fibronectin Purified Protein (Catalog No. FC010) 

• Purified Mouse Laminin (Catalog No. CC095) 

• Purified Human Vitronectin (Catalog No. CC080) 

• Accutase� (SCR005) 

• ReNcell Immortalized Cell Line (Catalog No. SCC008) 

• CytoMatrix� Screening Kit (Catalog No. ECM205) 

• ECM Cell Adhesion Array Kit (Colorimetric) (Catalog No. ECM540) 

• ECM Cell Adhesion Array Kit (Fluorimetric) (Catalog No. ECM545) 

• Alpha/Beta Integrin-Mediated Cell Adhesion Array Combo Kit (Colorimetric) (Catalog No. 
ECM532) 

• Alpha/Beta Integrin-Mediated Cell Adhesion Array Combo Kit (Fluorimetric) (Catalog No. 
ECM535) 
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• QCM� 8µm 96-well Chemotaxis Cell Migration Assay ( Catalog No. ECM510) 

• QCM� 5µm 96-well Chemotaxis Cell Migration Assay ( Catalog No. ECM512) 

• QCM� 3µm 96-well Chemotaxis Cell Migration Assay ( Catalog No. ECM515)  

• QCM� 96-well Cell Invasion Assay (Catalog No. ECM5 55) 

• QCM� 96-well Collagen-Based Cell Invasion Assay (C atalog No. ECM 556) 

• 24-well Insert Cell Migration and Invasion Assay Systems 
 

Test Principle 

The Millipore ECM Cell Culture Optimization Array kit utilizes the fluorometric staining properties of 
Calcein-AMfi  for higher sensitivity (over colorimetric staining), as well as to allow for live cell imaging, 
and the quantitative detection of cell adhesion.  Each kit contains a 96-well, microtiter plate (see 
layout on next page); each column (7 wells total) on the plate is pre-coated with decreasing 
concentrations of a specific ECM protein (20, 10, 5, 2.5, 1.25, 0.125 µg/mL) along with one BSA-
coated well (negative control).  Experimental cells are seeded onto the coated substrates, where 
adherent cells are captured.  Subsequently, unbound cells are washed away, and the adherent cells 
are fixed and stained.  After stain extraction, the relative cell attachment is determined using 
absorbance readings.   
 

Additional information about the ECM components provided in the kit:   

 

ECM Protein 
Corresponding Millipore  

Cat. No. 
Purified Human Collagen I CC050 
Purified Human Fibronectin FC010 

Purified Mouse Laminin CC095 
Purified Human Vitronectin CC080 

 
 

 

Application  

Millipore�s ECM Cell Culture Optimization Array kit is useful for assessing specific cell surface 
integrins, monitoring in vitro cell differentiation, or screening potential cell adhesion 
promoters/inhibitors. 
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Kit Components 

1. ECM Gradient Array Plate (Part No. CS201791): One 96-well plate.  ECM proteins, collagen I 
(COL), fibronectin (FN), laminin (LN), and vitronectin (VN), are arrayed, respectively, in triplicates 
on the horizontal axis of the plate (see plate layout below).  Vertically arrayed are the six different 
concentrations of the specified ECM proteins (20, 10, 5, 2.5, 1.25, and 0.125 µg/mL) along with 
the BSA-coated (negative control) and non-coated wells (blank control).   

2. 30%BSA:  (Part No. CS203352) One vial - 0.5mL 

3. Calcein-AM: (Part No. CS202541) One vial – 50 µg.  Ex/Em: 494/517nm. 

 
 
 
   
               
 
 
 
 
 
 
 
 
 
 
 
 
Note: COL, FN, LN, and VN correspond to collagen I coated, fibronectin coated, laminin coated, and 
vitronectin coated wells, respectively. 
 

Materials Not Supplied 

·  Multi-channel and/or repeating pipettes 

·  15 mL or 50 mL conical tube. 

·  Harvesting buffer: 2.5 mM EDTA/PBS or Accutase (Catalog No. SCR005) 

·  Tissue culture growth medium appropriate for subject cells, such as DMEM containing 10% FBS 

·  Serum-free medium, such as DMEM, EMEM, or FBM (fibroblast basal media) 

·  Sterile 1X PBS or 1X HBSS to wash cells 

·  Deionized water 

·  Low speed centrifuge and falcon tubes for cell harvesting 

·  Cell culture incubator 

·  Sterile cell culture hood 

·  Hemacytometer and microscope for counting cells 

·  Trypan Blue or equivalent viability stain 

·  Microplate reader (517 nm detection) or spectrophotometer 

COL         FN          LN          VN 
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