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A “Tiny Bit” of Science 
 
Day by day, advances in technology provides us much better opportunities in our battle against 
injuries and other medical problems. Though we have yet to develop solid treatments for some 
diseases and injuries.  
 
Peripheral nervous system (PNS) is one of two components of our nervous system together with 
central nervous system (CNS). There are significant differences between these systems of which 
is in terms of function. PNS basically works as an intermediate messenger system carrying the 
decisions,which were made by CNS, towards to the ends of the connective lines. Inevitably, a 
possible damage on PNS results in loss of function in the connecting tissue.  
 
There have been treatments on the subject in order to re-create the correct wiring of the nerves 
after a damage but they lack of efficiency and durability features. After all, a novel method is 
highly required for a complete recovery. Growing cells, nerve cells in particular, on patterned 
nano-materials has gained a significant attention in recent decades. It was shown that cells can be 
directed as desired by using the patterns created by different and complex procedures on material. 
By doing so, the cell re-wiring can be performed with a higher success. This also increases the 
probability for correct connection of the nerve cells inducing a potential full recovery from injury.  
 
In the study, we primarily aimed to see how the cells are affected by the interaction with the 
previously mentioned nano-material since this was not studied before while the studies that 
emphasized more on morphological aspect. In order to that, we looked into the gene expression 
profile for a specific gene that is essential for cells to attach to the surface. First, the secondary 
genetic material, a type of RNA that is an intermediate helping to direct cell behaviours, was 
isolated from cells. The amount of isolated material is normally too small to work on; hence, with 
a routine process, the isolate was amplified to make analysis. The result of analysis told us the 
ultimate amount of material was not enough to run a proper experiment reasoning from that the 
cell number at the starting point was basically too small. What can be done to make the assay run 
properly was concluded as growing the cells on a larger environment for more cells. Also some 
pre-modifications to the surface could help as well as some minor optimizations on existing 
procedure.  
 
Since the experiment failed, there cannot be any direct positive outcome proposed but results that 
can be obtained from a properly-running assay can be quite beneficial to the nano-approach, both 
in fundamental knowledge and practical application. We can develop a mapping system showing 
each gene upon their responses to the material. This can be used to create stimulative agents to 
increase the durability and the effectiveness of the system thanks to these possible exterior 
triggers.  
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Investigation of Vinculin Gene Expression 
in DRG Cells Cultured on Nano-Structured Surfaces 

 
 
Recent studies have demonstrated that nerve cells are capable of growing on hydrophobic 
nano-structured surfaces and also re-organize their certain cellular behaviours, such as cell 
motility and shape, in respond to those artificial substrates. It is widely known that mentioned 
cell features and cellular behaviours are mostly based on cell attachment and related proteins 
of this phenomena. These findings have brought new questions to mind regarding possible 
alterations on expression of vinculin (major cell attachment and focal adhesion protein). This 
idea was investigated by comparing mRNA levels of vinculin from dorsal root ganglions 
(DRG) grown on nano-surfaces and flat surfaces. Isolated RNA was converted to cDNA for 
PCR amplifications in order to quantify RNA amounts of samples. Results have shown that 
number of cells harvested from samples was not enough to make a measurable, quantifiable 
comparison between two surfaces. An optimized experimental setup can give ideas about 
intracellular re-organization at gene level when cells are grown on hydrophobic nanowires 
which can be utilized for developing more effective nerve regeneration scaffolds and 
stabilization of brain-computer interfaces.  
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