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at The University of Texas Southwestern Medical Center,
Dallas, TX
Education: B.S. in Biology, New Mexico State University;

advisor: Dr. Graciela Unguez
Nonscientific interests: Knife-making, gun collecting, Pekiti-

Tirsia Kali, Shorin Ryu Karate, reading science fiction, and
studying politics
My research explores the possibility of using bacteria in

medicine as biological sensors of inflammation. The motiva-
tion for this project is the eventual construction of an
engineered organism that detects and treats inflammation in
inflammatory bowel disease. I made use of the E. coli nitric
oxide sensor NorR to detect the upregulation of inducible
nitric oxide synthase (iNOS) in inflamed gut epithelial cells.
Upon the detection of nitric oxide, my engineered E. coli
strain activates a DNA recombinase switch, permanently
reorienting a constitutive promoter and altering the
expression of fluorescent reporters. In the future, this strain
will be used as the foundation for further work to construct a
bacterial device capable of sensing active inflammatory bowel
disease in patients and responding by producing anti-inflammatory
molecules directly within the gut lumen. (Read Archer’s article;
DOI: 10.1021/sb3000595)
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Nonscientific interests: Painting, videography, and traveling
My research is focused on the design of engineered bacteria

in the context of applications such as energy and medicine.
Utilizing techniques from synthetic biology, we develop the
design criteria for genetic circuits and bacterial functions
directly tied to the application. This provides insight for further
design and allows for improvement of existing technologies.
The manuscript in this issue focuses on cancer drug delivery
and highlights how bacteria can be designed as transient drug-
delivery systems for cancer therapy. With the use of time-lapse
imaging and mathematical modeling of bacteria in tumor
environments, we characterize how the dynamics of population
growth and plasmid-loss can be engineered to create different
drug release profiles. (Read Danino’s article; DOI: 10.1021/
sb3000639)
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My graduate research focuses on how gene networks allow

cells to respond to changes in environmental conditions. In
S. cerevisiae, activity of the galactose-metabolic pathway (the GAL
network) allows yeast cells to metabolize galactose in the absence
of glucose. However, this network is strictly repressed when both
glucose and galactose are available in the environment. Thus, the
network is only activated when glucose is depleted from the
environment. Using a custom-made microfluidic device, I investi-
gate how different rates of glucose depletion affect the induction
of the GAL network. Our goal is to understand how the dynamics
of environmental factors determine the phenotypic outcome at
both the single cell and population levels. (Read Nguyen-Huu’s
article; DOI: 10.1021/sb3000589)
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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 findings 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 specific nucleic acid sequences. As a result,
we have built multiple RNA assemblies with the functionality
of integrated digital circuits. Our findings 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-specific pros, cons, and
lists of parameters that define 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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Nonscientific interests: Cycling, basketball, technology,
entrepreneurship, finance
I am interested in making synthetic biology and genetic

modification simpler for researchers and industry. This field
will be coming into its own as our understanding of genetics
matures. The ability to customize what cells produce will lead
to transformations in the fields of medicine and biofuels pro-
duction, making the manufacturing process more efficient. In
this paper we detail a genetic circuit that will make working
with multiple plasmids easier by reducing the number of
antibiotics needed for plasmid maintenance. This will allow
multiplasmid networks to be used in batch reactors without the
expense of extra antibiotics. This will be needed as genetic cir-
cuits grow larger and more complex. My current work is focused
on developing circuits that function across organisms. (Read
Schmidt’s article; DOI: 10.1021/sb3000589)
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My graduate research is focused on the development of

scalable synthetic gene networks. While the ability to construct
synthetic genetic systems has improved dramatically, the ability
to implement high order synthetic genetic circuits remains
impaired. Multiplasmid systems require the use of multiple
selectable markers, which can impose a large metabolic burden
on the host. By utilizing split selectable marker in an expression
system that works in trans, it becomes possible to select for
multiple plasmids with one selectable marker. This reduces the
metabolic load and complexity of multiplasmid systems. This
will simplify the implementation of high order synthetic gene
circuits as researchers develop larger and more complex syn-
thetic gene networks for applications in bioengineering and
synthetic biology. (Read Shis’ article; DOI: 10.1021/sb3000589)
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