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Research Synopsis

1. Noise Biology
We use experimental, analytical, and computational methods to understand the role of stochastic fluctuations in the
function of complex nanoscale systems. Our model systems have included the study of autoregulatory systems in E.
coli, the coupling between deterministic and stochastic responses in S. cerevisiae (yeast), and decision making in
lentiviral systems.

2. Nano-Enabled Synthetic Biology

We use techniques of top-down and bottom-up fabrication coupled with hierarchical assembly of more complex
structures to construct microscale systems with nanoscale features that mimic the functionality of biological cells.
These systems typically consist of confined volume reaction chambers that are coupled to microfluidic channels.
The reaction chambers are structured to retain large molecules (i.e. ribosomes. RNAP, large proteins), but to allow
the free transport of amino acids and other small molecules needed to sustain cell-free transcription and translation.

3. Controlled Synthesis and Directed Assembly of Carbon Nanostructures

This work aims to create a fundamental understanding of the controlled synthesis and directed assembly of carbon
nanofibers (CNFs). In particular, we have learned to control the position, shape, composition, internal structure, and
orientation of CNFs. Furthermore, we have integrated this bottom-up synthesis technique into the top-down
fabrication techniques used in the CNMS Nanofabrication Research Laboratory.
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