Bio2Nano Signature Strength

The BESAC “Grand Challenges” Report (Directing Matter and Energy: Five Challenges for Science and
the Imagination) laid out a daunting vision by identifying The Grand Challenge for Nanoscience: master
energy and information on the nanoscale to create new technologies with capabilities rivaling those of
living systems. Living systems self-organize and self-repair; they learn and adapt; and they scavenge
energy from the environment. In short, Nature has mastered creating complex behavior from collective
phenomena on the nanoscale. In the Nanofabrication Research Laboratory (NRL), we are addressing
this Grand Challenge by bringing the lessons of Nature to synthetic nanoscale systems in the
Signature Strength we call Bio2Nano. Bio2Nano is built on the expertise of the NRL staff, a strong
collaboration with the CNMS-affiliated Nanobioscience Laboratory, and strong interactions with
numerous users. Bio2Nano combines exquisite control over the size, shape, composition, placement
and functionalization of multiscale structures (more than 6 orders of magnitude from single digit nano
to tens of millimeters) with a growing understanding of how biological cells and collections of cells use
nanoscale structure, stochastic fluctuations, confinement and crowding, and higher scale coordination
to produce complex functionality. The enabling capability present in the Nanofabrication Research
Laboratory ranges from bottom-up engineered self-assembly of natural materials to top-down
fabrication methods employing combinations of deposition, lithography and etching. In addition, we
have developed basic building blocks of highly correlated molecular networks based on a viral system
and have begun to combine these networks with our micro- and nanofabricated environments. Moving
forward, the Bio2Nano Signature Strength will produce systems of ever increasing complexity and
generate a deeper understanding of the mastery of energy and information on the nanoscale that can
enable technologies with capabilities that rival those of living systems.



http://science.energy.gov/~/media/bes/pdf/reports/files/gc_rpt.pdf
http://science.energy.gov/~/media/bes/pdf/reports/files/gc_rpt.pdf
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Bio2Nano Signatute Strength : recent publications
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Bio2Nano Signatute Strength : impact

“Vertically aligned carbon nanofibers and related structures:
controlled synthesis and directed assembly”, Journal of Applied Physics 97,
041301. cited 475 times

“Gene network shaping of inherent noise spectra”, Nature 439, 608. cited 172 times

“Frequency domain analysis of noise in autoregulated gene circuits”, Proceedings
of the National Academy of Sciences 100, 4551. cited 128 times

Total number of papers, patents: 105
Nature, Nature Genetics, Cell: 4
PNAS, ACS Nano, Nano Letters: 10
Molecular Systems Biology, Lab on a Chip: 10
Total number of cites: 2856
Average cites/paper: 27.2
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