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RNA is a unique biopolymer because it plays very diverse
roles in nature. RNA is much more than a messenger between
genomic DNA and proteins; it is also a powerful catalytic
biopolymer that is directly responsible for the peptide bond
formation during protein synthesis in the most advanced
cellular machine, the ribosome. These “ndings inspired us to
engineer functional RNA assemblies. We use computational
modeling of secondary RNA structures to design catalytic
RNAs that can sense the length of their substrate molecules
and response to speci ¢ nucleic acid sequences. As a result,
we have built multiple RNA assemblies with the functionality
of integrated digital circuits. Our “ndings demonstrate that
research within the framework of RNA synthetic biology can be
used to build de novo complex molecular machines. (Read
Penchovsky’s article; DOI: 10.1021/sb300053s)
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For me, bacteria are the ideal platform for exploring and
engineering biology. They are small, extremely hardy,
inexpensive to maintain, reproduce quickly, and comprise a
vast array of species with unique properties. The majority of
synthetic biology efforts have utilized E. coli out of tradition,
ease of genetic manipulation, and a prevalence of available
tools and methods. A next generation of integrated synthetic
biology will utilize the native networks of diverse microbial
species in concert with engineered gene circuits. Achieving
this vision will require the development of microbial “shopp-
ing catalogues” complete with strain-speci c pros, cons, and
lists of parameters that deZne their circuit compatibility. And,
of course, a willingness to accept that most will not work as
intended the first time. (Read Prindle’s article; DOI: 10.1021/
sb300060e)
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My research focuses on studying transcriptional regulation
through synthetic biology. The work involved is a hybrid and
collaborative endeavor involving standard molecular cloning,
synthetic biology, microfluidics and mathematical modeling.
The published article describes some of the groundwork
required. I want to understand how eukaryotic promoters are
designed, and have been doing so by synthesizing variants of a
known promoter and inferring the role of each regulatory
element in the promoter of interest from observed changes
in regulatory function. I hope to understand how regulatory
elements which can be studied in vitro, such as transcription
factor binding sites or nucleosome-disfavoring sequences, are
integrated into promoters in vivo, ultimately providing us with
“rules” of promoter construction and culminating in robust,
quantitative models of transcriptional regulation. (Read
Rajkumar’s aticle; DOI: 10.1021/sb300045j)
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