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Introduction

Neural tissue regeneration has emerged as a promising strategy that could aid
treatments of degenerative diseases4. To understand the complex mechanism tha
t regulate the diverse phenotypic activities of stem cells, it is necessary to under
stand the role of extracellular matrix (ECM) within which the cells reside4. The
components of the ECM include; growth factors,glycoproteins, proteoglycans and
glycosaminoglycans that are secreted and assembled locally into an organized net
work1,2. The ECM also presents varied forms of cell adhesion proteins to allow cell
ular adhesion via specific integrin-ligand complexes1. These integrin-ligand compl
exes and N-cadherin complexes are bridged by cellular cytoskeletons3. It is theref
ore conceivable that the role of ECM rigidity on cellular activities will be modulate
d by the cellular adhesion to neighboring cells via the interconnected networks a
nd vice versa, but there are few studies to interrogate this hypothesis.
This study presents a cell culture platform that allows us to independently control
the mechanical rigidity of ECM and the number of cell-cell adhesions, so we can
ultimately examine combined roles of cell-ECM and cell-cell adhesions in neural d
ifferentiation.

Research Design

• Hydrogel System for 2D cell culture

 Chemically  initiated  polymerization of Poly(Acrylamide)

 Micro-stamping  of  PHEA conjugated with N-cadherin. 

 Micro-stamping  of  PHEA conjugated with Fibronectin.

• Matrix Properties

1. 8% Poly(acrylamide) and 0.048 Bisacrylamide with   

elastic modulus of  12 kPa.

2. Polyhydroxyethyl aspartamide (1% PHEA). 
3. Cell Adhesion Molecules N-Cadherin (50µg/ml).

4. ECM protein  Fibronectin (50µg/ml).

• Cells  used

1. Human Mesenchymal Progenitor Cells ( hMPro)  purchase from Aruna

Biomedical.

2. Fibroblast Cells (NIH3T3).

Results

Conclusion
We demonstrate that the two cell types used as models,  attached better to a hydrogel modified with 

PHEA conjugated to a cell adhesion molecule (CAM) such as N-CAD or  an ECM protein such as 

Fibronectin, when  compared with a hydrogel free of CAMs or ECMs proteins. The hydrogel developed 

in this study will be useful to better understanding phenotypes of stem cells towards neural 

differentiation. More studies will need to be performed to determine the appropriate concentration of 

protein to allow cells to spread on the surface. Studies are in progress to determine cell proliferation .
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PAA-PHEA, 27cells/cm2 PAA-N-CAD,,26 cell/cm2

There has been an advance in the design of devices that aid or repair human 
motor functions.  Surfaces of these devices are often coated with a polymeric l
ayer which often acts as a physical barrier to prevent integration between host 
tissue and implants. Therefore, it will be desirable to induce ingrowth of neural 
network into the polymeric coating layer.  
As the first step, we present a design of cell adherent hydrogel which can cont
rol cell adhesion. The polymeric hydrogel modified with varied densities of fib
ronectin or cadherin was used as a model system. We found that types and d
ensity of cell adhesion molecules linked to the hydrogel regulate cell adhesion
affinity. We expect the resulting hydrodgel platform will potentially serve to e
ngineer the current brain machine interfaces.
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1000 hMPro cells per condition .   

PAA-N-CAD, 143 cells/cm2
PAA-PHEA, 217cells/cm2

PAA-PHEA-FIBRONECTIN,740 cells/cm2
PAA-PHEA-N-CAD, 321 cells/cm2

Nucleus (blue) and Actin (red)
Staining of Fibroblast cells cul
ture on the surface of a PAA-
PHEA conjugated with N-Cad
herin. 

5000 NIH3T3 cells per condition. 


