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Research Synopsis  
M. J. Doktycz’s research interests focus at the intersection of biological and nanoscale systems.  His 
laboratory is involved in the development of analytical technologies for post-genomics studies with 
specific emphases on molecular and cellular imaging techniques and the use of nanomaterials to study 
and mimic biological systems. 
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1. Cell Mimics – Biological systems present the ideal paradigm for technologies that require the 
integration of multiple functions. In these efforts, advances in micro- and nanoscale fabrication are 
being exploited to build functional mimics of biological cells.  These mimics replicate the volume and 
controlled material exchange that are characteristic of natural cells. Synthetic gene networks are 
encapsulated within these structures with the ultimate goal of realizing practical devices for industrial 
and biomedical applications.  

 
2. Biomineralization – Biological systems are remarkable in their ability to produce inorganic materials 

with desired physical properties.  Efforts are focused on understanding biological routes to 
mineralization as well as on the development of bioinspired approaches to nanomaterial fabrication. 
Micro- and nanoscale chemical patterning techniques are used to control the chemical and physical 
characteristics of mineralization interfaces.  Objectives of these efforts are to gain insights into natural 
routes to mineralization and to realize practical applications of biomineralization technologies.   

 
3. Molecular and Cellular Imaging – Advanced imaging techniques are being combined with surface 

modifications, microfluidics control, and electronic interfaces to create effective platforms for 
studying living systems. One key focus is the development of scanning probe microscopy based 
techniques to gain information about biological cells at the molecular and cellular levels.  

 
4. Genomics Science – The advent of whole genome sequencing is revolutionizing our understanding of 

biological systems.  A specific focus of our genomics science efforts is to characterize and interpret 
the dynamic interface that exists between plants, microbes, and their environment and to relate these 
functional events to genetic characteristics.  
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