Introduction 

The study of interactions between cells and their surroundings is a widening area of research. A cell in both a single cell and a multicellular organism will uniquely interact with its environment. By studying the dynamics of cell migration, we can gain insight to the microscopic cell world.  A better understanding of cell migration may help us to improve the basis of treatment for some cancers.  The ability of a cancerous cell to move and interact with its surroundings is an ongoing area of research. Specific cell functions such as myelination, or the insulation of nerve axons in the peripheral nervous system (PNS) by Schwann cells, present a good opportunity to study cell migration.  Diseases such as multiple sclerosis can be better understood if the process of myelination, and triggers for its degradation, are fully understood.  In-vitro studies of cell migration have typically relied on light microscope techniques. New quantitative techniques are required to better understand cell migration and mechanics. 


Interactions between cells and fiber electrodes provide a novel way of observing cellular migration. Gold fibers, which are electrically low in resistance, can be used as electrodes in a cell suspension. Gold fibers that are thin enough (ca. 3-12 microns) may mimic at least the physical shape of axons, and thus Schwann cells might be tricked into thinking these gold fibers are in fact axons to which they would normally migrate.  As cells migrate to and interact with the gold wire, the electrical properties of the wire will change.  Schwann cells attached to the wire serve as insulators, thus increasing the impedance of an electrical circuit that includes the wire, culture media, and a counter electrode.  In order to create a model in-vitro environment for cellular observation, fibrin gels will be employed to create a 3D, nanofiber matrix.  A system composed of fibrin and gold fibers might allow migration observations to be made. Creating a fibrin matrix allows us to mimic the lifelike 3D scaffolding in a cell. 


Cultures of Schwann cells on a fibrin scaffold offer a model for possible clinical applications. Implementation of a restorative technique involving the use of these cultures might be possible. Studies of interactions between fibrin and Schwann cultures and agarose gel allows for an in vitro simulation of a restorative neurosurgical technique

Progress Report

Preliminary findings in this study were completed this summer. The first of a series of experiments completed involved culturing T4 rat Schwann cells on an impedance sensor to observe motility and adhesion of the cells to a substrate. The primary impedance sensor used was an 8 well ECIS array. Four experimental wells containing growth media and Schwann cells were run along with four control wells containing only media. Figure 1 shows the real component of the impedance plotted over 36 hours. The figure also shows loss of adhesion after addition of trypsin.  As labeled in the figure, adhesion, spreading, and loss of adhesion can be observed. Figure 1 and 2 show cells in their adhered and spreading state, and their non adhered state respectively. Data pertaining to gold wire is as of writing, unavailibe. This section will be updated August 6, 2003. 

Goals for the Academic Year

Findings completed during the summer of 2003 answered many questions, yet the doors to many more have been opened. The interactions between Schwann cells and fibrin have only begun to be studied. In order to better understand how Schwann cells interact with their environment further experiments must be preformed. Preliminary studies of Schwann cell interactions with fibrin gels were completed over the summer, however more experiments need to be completed to verity the feasibility of using fibrin as an implant vector. 

Plan for the Academic Year 

1. Experiments


Gold Wire Studies

Without an ECIS setup, it will be difficult to quantify interactions between Schwann cells and artificial axons. I propose continuing studies involving Schwann cells and gold wire by observing cultures in a microscope. During the summer, several possible contaminants introduced during fabrication prevented several cultures from thriving. Fabrication of gold wire impedance sensors needs to be improved. In order to better induce attachment, certain thiols can be deposited on the gold wire. These mimic physiological conditions by providing a amine group in which cells may be more apt to interact with than the gold wire itself. The degree of success of this stage of the experiment may be gauged by simple light microscopy. Several methods of inducing mylination have been suggested by Dr. John Bigbee. The extent of mylination can be qualitatively assessed by light microscopy. 

Fibrin Gel / Schwann Cell Interactions 

Studies involving Schwann cell interactions on fibrin gels  should also be pursued. Crude fibrin gels were produced with moderate success. Finding the correct concentration of fibrin to optimize growth and adhesion is a goal during the academic year. Again , light microscope techniques should be sufficient to determine an optimal concentration. Determining this concentration will aide in development of an electrospun fibrin gel. Such a gel might hold merit as a vector for Schwann Cell implant for medical application. 
Budget 

Budget is roughly $700. This includes fibrin gel kit and supply of Schwann cells.

Appendix (Figures)
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Figure 1: Figure one shows the change of impedance over a 36 hour duration. Cells were cultured on an ECIS plate. Experimental wells 1-4 exhibit a large spike as cells settle on the bottom of the plate.  Traces show further motility throughout the extent of the experiment. 
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Figure 2: This figure shows three experimental wells (4-6)containing Schwann cells after being treated with the enzyme Trypsin. Wells 1-3 contain cell buffer media. After the treatment of trypsin, cells exhibit a substantial drop off of impedance. Impedance levels reach those of the controls, indicating that protein supporting cell adhesion has been degraded., and that cells are no longer on the electrode. 
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