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TITLE: Interference with bacterial communication to eradicate bacterial infections 

MENTOR: Yiftah Tal-Gan  

DEPARTMENT: Chemistry 

BIOSKETCH: Dr. Tal-Gan is an Assistant Professor at UNR and received his B.S. 

(Chemistry) and Ph.D. (Chemistry) from the Hebrew University of Jerusalem. Research 

in the Tal-Gan laboratory focuses on the development and construction of peptide-

based tools to study different biological processes with potential therapeutic 

implications.  

PROJECT OVERVIEW: Professor Tal-Gan and his lab try to understand the 

mechanisms by which bacteria communicate, and the potential utility of interfering with these processes as 

novel antimicrobial therapy.  

 

TITLE: Facilitating Drug Discovery through Transition Metal Catalysis 

MENTOR: Laina Geary 

DEPARTMENT: Chemistry 

BIOSKETCH: Dr. Geary is an Assistant Professor at UNR and received her Ph.D. in 

organic chemistry from the University of Manitoba. She completed postdoctoral 

training at the University of Texas at Austin. 

PROJECT OVERVIEW: Research in the Geary lab encompasses design, discovery and 

mechanistic understanding of transition metal catalyzed carbon-carbon bond 

forming reactions. The broad and general goal is to transform chemical feedstocks 

into privileged, drug-like scaffolds in as little as one chemical step. This not only spurs 

creative approaches to catalysis, but also fosters insight and observation. Projects vary, but include aspects of 

organic, inorganic, organometallic and physical chemistry. Student funding may possibly be available for this 

project. 

 

 

TITLE: Building a more reliable odor coding model 

MENTOR: Dennis Mathew 

DEPARTMENT: Biology 

BIOSKETCH: Dr. Mathew is an Assistant Professor in Biology. He received his Ph.D. from 

the University of Massachusetts, Amherst (Advisor: Dr. Vivian Budnik). He completed his 

postdoctoral studies at Yale University (Advisor: Dr. John Carlson). He has a broad training 

background in neuroscience, molecular, and cellular biology with specific expertise in 

molecular-genetic and electrophysiological approaches to Drosophila olfaction research 

PROJECT OVERVIEW: The Mathew lab studies olfactory circuit function in the Drosophila 

larva. The long-term goal of the research is to develop a reliable model for odor coding that 

can provide insight into olfactory information processing in neural circuits as well as provide 

effective solutions for insect control. Additionally, the research aims to uncover mechanisms underlying loss of olfactory 

abilities during neurological disease states. Within this broad context, there are opportunities for undergraduate 

researchers to participate in a variety of projects that tackle questions at the level of molecules, neurons, circuits, and 

whole organisms. These projects include: i) molecular approaches to study the expression and function of Amyloid 

Precursor Protein homolog (associated with Alzheimer’s disease) in the sensory neurons, ii) electrophysiological and 

optogenetic approaches to study the contributions of sensory neurons to behavior, iii) computational approaches to 

study circuit function, and iv) behavioral approaches to study the response of the organism to olfactory inputs. 



 

 

 

TITLE: Inhibitory plasticity in the prefrontal cortex 

MENTOR: Simon Pieraut 

DEPARTMENT: Biology 

BIOSKETCH: Dr. Pieraut obtained his Ph.D. from the School of Biological and Chemical Health Science at the 

Science University of Montpellier, France. His graduate work was done under the supervision of Dr. Frederique 

Scamps at the Institute for Neurosciences of Montpellier, France. His research provided new insight into the 

role of chloride homeostasis in regulating axon elongation and neuropathic pain. After successfully defending 

his thesis, he joined and performed his postdoctoral research in Dr. Anton Maximov lab in the Department of 

Molecular and Cellular Neuroscience at The Scripps Research Institute (TSRI) in La Jolla, CA. He studied neuronal 

connectivity and synaptic plasticity in the developing mouse brain and strengthen his expertise in genetic, 

electrophysiology and imaging techniques. He is now an assistant professor in the Biology Department at the 

University of Nevada, Reno. His lab takes advantage of genetic and viral tools to addresses fundamental 

questions regarding how inhibitory networks are established during development and how they are 

remodeled by experience.  

 PROJECT OVERVIEW: The overarching goal of our lab is to decipher how experience regulates changes in 

the neural inhibitory network. Within this broad spectrum we are particularly interested in investigating 

mechanisms that may cause maladaptive plasticity believed to be a leading cause to an altered balance 

between excitation and inhibition in the brain. The project will focus on establishing new viral vectors designed 

to test the putative role of molecule of interests in regulating inhibitory synapses. The strategy will take 

advantage of the CRISPR/Cas9 system to target and mutate candidate genes. The student will learn molecular 

biology technique to create new viral vectors and test them in in-vitro or in-vivo systems.  

Title: Stress in the city: epigenetics and the endocrine stress response 
Mentor: Jenny Ouyang 
Department: Biology 



Biosketch: Dr. Ouyang is an Assistant Professor and received her PhD from Princeton University and moved to the 
NIOO, Netherlands for two years for a NSF postdoctoral fellowship. Research in the Ouyang lab uses natural and 
laboratory experiments to test how, and at what rate, hormonally regulated traits enable organismal adaptation to 
changing environments. Neuroendocrine mechanisms regulate the remarkable interspecific variation in life history 
traits that have fascinated biologists for decades. Which mechanisms, though, cause individuals to respond 
differently when facing the same ecological conditions? Individual variation in endocrine organization is likely to play 
an important role, because hormones have pleiotropic effects on behavior, morphology and homeostasis, regulating 
gene expression and life-history transitions. Past and ongoing projects include evaluating the endocrine stress 
response in long-term studies of songbirds, testing the plasticity and flexibility of physiological traits in response to 
environmental change, and characterizing the epigenetic and phenotypic traits that allow organisms to adapt to rapid 
urbanization. 
Project overview: In our lab, there are opportunities for undergraduate researchers to work in the field on free-living 

birds and collect blood samples for endocrine analysis in our wet lab. We are interested in the persistence of the 

stress response over urban and rural environmental gradients. 

 

TITLE: Changes in root hydraulic traits for drought tolerance and effects on plant 

water relations 

MENTOR: Felipe H. Barrios Masias 

DEPARTMENT: Agriculture, Nutrition and Veterinary Sciences 

BIOSKETCH: Dr. Barrios-Masias obtained his Ph.D. in the Horticulture and 

Agronomy Program from the University of California, Davis, USA. His background is 

in agroecology with a strong focus on cultivar trait performance, crop development, 

water use and ecosystem functions. He has experience working in different cropping 

systems from small-holder, low-input agriculture in Peru to mechanized, high-input 

agriculture in California. His work focuses on understanding how a suite of 

morphological, physiological and phenological traits contribute to enhancing plant performance, increase 

yield and crop water use efficiency. His main interest is to identify traits that help plants and crops adapt to 

abiotic stress under an uncertain climate scenario. 

PROJECT OVERVIEW: His work includes vegetable crops and grapevine research in field and greenhouse 

conditions. His current areas of research examine root hydraulic physiology associated with drought, soil 

nutrient availability and the root-mycorrhizal symbiosis. 

 

TITLE: Predicting extreme mountain hydrology 

MENTOR: Adrian Harpold 

DEPARTMENT: Natural Resources and Environmental Science 

BIOSKETCH: Dr. Harpold is an Assistant Professor at UNR and head of the Nevada 

Mountain Ecohydrology Lab.  He received his B.S. and M.S. from Virginia Tech 

(Biological Systems Engineering) and Ph.D. from Cornell University (Biological and 

Environmental Engineering). Prior to coming to UNR, Dr. Harpold was a Postdoctoral 

Scientist at the University of Arizona and a NSF Postdoctoral Fellow at the University of 

Colorado, Boulder.  Research in the Nevada Mountain Ecohydrology Lab revolves around 

three questions: 1) how are snowpacks and mountain hydroclimatology changing?, 2) how 

do changing snowpacks alter water availability and drought?, and 3) how do changing 

snowpacks and hydroclimate alter streamflow generation and flooding? 

PROJECT OVERVIEW: Summer projects will investigate floods and droughts using datasets collected in the Sierra 

Nevada, including field sites maintained by the Lab in the Truckee River and Lake Tahoe Basins.  Ongoing research 

projects are investigating the role of snow in mitigating summer drought stress in ecological and hydrological systems.  

Other projects are investigating rain on snow processes that generate major flooding events in Reno.  Students will 



have a chance to interact with Dr. Harpold, as well as graduate students and other undergraduates working in lab. 

 

TITLE: Modeling Potential Earthquake Shaking in Nevada 
MENTOR: John Louie 
DEPARTMENT: Nevada Seismological Lab. 
 
BIOSKETCH: Dr. Louie is a Professor in the Nevada Seismological Lab., 
and teaches in the Department of Geological Sciences and Engineering. 
He received his Ph.D. in Geophysics from the California Institute of 
Technology. Dr. Louie has taught at UNR for 25 years. The seismic 
characterization, imaging, tomography, and monte-carlo optimization 
techniques he develops improve the productivity of resource 
exploration and development, and of hazards assessments. In particular 
Dr. Louie tries to describe the characteristics of earthquake faults 
and of sites in order to mitigate seismic hazards to life and 
property; and seismically image geothermal resources. 
 
PROJECT OVERVIEW: Several of Louie's graduate and undergraduate 
students are engaged in 3d computational modeling of earthquake 
shaking in Nevada. The long-term goal of the research is to provide 
Nevada citizens and state and local agencies with more accurate 
predictions of the strength and duration of seismic shaking for the 
most probable and the most dangerous anticipated earthquakes. Better 
shaking predictions will help Nevada's people and economy become more 
resilient in the face of earthquake disasters. We are using an 
open-source earthquake modeling code from Lawrence Livermore National 
Laboratory that runs on a variety of machines, from laptops to large 
clusters. Louie's students are improving the software that assembles 
the 3d geologic models for computation, setting up alternative 
geologic models for sensitivity tests, researching the most likely and 
the most dangerous potential earthquake scenarios, testing models with 
low-frequency runs on laptops, making computationally intensive runs 
on large clusters; and visualizing, mapping, and comparing shaking 
results from multiple scenarios. Participating interns should have 
taken at least two semesters of calculus and two semesters of 
introductory physics courses. Helpful but not required for a 
participant would be completion of a course in structural geology, 
experience with Adobe Illustrator, and some experience with 
programming and Linux. 

 

 

 



TITLE: Designing and testing energy materials 

MENTOR: Ravi Subramanian  

DEPARTMENT: Chemical and Materials Engineering 

BIOSKETCH: Dr. Subramanian is Associate Professor of Chemical and Materials 

Engineering and Director of the SOLAR Laboratory. He is the Solar Energy thrust area 

coordinator in the Renewable Energy Center at the University.  Prof. Subramanian 

holds a Ph.D. from the University of Notre Dame.  His research focus is on 

nanostructured materials for solar energy utilization and fuel cells.  He has expertise 

in the synthesis, characterization, and application of photoactive materials and its 

composites with carbon–based materials such as nanotubes, graphene, and 

graphene oxides. His primary interests are in the development of materials for photovoltaics, fuel cells, clean 

fuel production, and environmental remediation.  He is nationally and internationally recognized scholar in 

Solar Energy Research and has mentored undergraduate and graduate students in various research projects 

over the last 15 years. 

PROJECT OVERVIEW:  He offers research experiences in topics related to inorganic materials including 

semiconductor-semiconductor, semiconductor-metal nanocomposites, and varying stoichiometry multi-

metal oxides for applications related to solar energy utilization and fuel cells 

 

 

TITLE: Experimental evaluation of building settlements due to liquefaction in high 

seismic areas 

MENTOR: Ramin Motamed  

DEPARTMENT: Civil & Environmental Engineering 

BIOSKETCH: Dr. Motamed is an Assistant Professor and teaches graduate and 

undergraduate classes including Advanced Foundation Engineering, Advanced 

Geotechnical Laboratory, Geotechnical Design of Foundations and Geotechnical 

Earthquake Engineering. Dr. Motamed received his Ph.D. in 2007 from the 

University of Tokyo where he carried out research on the behavior of pile 

foundations in liquefied soils using the E-Defense shake table facility. In 2010, he was awarded the prestigious 

Best Young Researcher Paper Award from the Japanese Geotechnical Society for a paper on pile groups in 

liquefied and laterally spreading grounds. From 2009 to 2012, Dr. Motamed was an Engineer & Senior 

Engineer with Arup in San Francisco. In that capacity, he worked on a variety of high-profile projects in 

California and Nevada. Some of these projects include the Transbay Transit Center (San Francisco, CA), War 

Memorial Veterans Building (San Francisco, CA), Apple Campus 2 (Cupertino, CA), Gerald Desmond Bridge 

(Port of Long Beach, CA), California High-Speed Rail (California) and High Roller Observation Wheel (Las 

Vegas, NV). Dr. Motamed’s main areas of research include deep foundations; LRFD, liquefaction and mitigation 

measures; and site response analysis. He is a registered Professional Engineer in the state of California. 

PROJECT OVERVIEW: The opportunity for an undergraduate student exists on the 

topic of shake table testing to study the settlement of buildings in liquefied soils 

which involves preparation of model, running tests, collecting data measured by 

different sensors and interpretation of results.  

 

 

 

TITLE: Hydrothermal carbonization of wet waste biomass 

MENTOR: Charles (Chuck) Coronella 

DEPARTMENT: Chemical and Materials Engineering 

BIOSKETCH: Dr. Coronella is an Associate Professor of Chemical Engineering .His 

research focuses on conversion of biomass and upgrading wastes to value-added chemicals, fuels, power, and 



bio-products. For example, we have designed and built a continuous reactor for hydrothermal processing of 

dairy manure to produce hydrochar and power. In other studies, we are studying reactor conditions for 

conversion of sewage and biosolids to produce liquid fuels, and we are working with the USDA Agricultural 

Research Service to develop a process for converting municipal solid waste to heat and power.  

PROJECT OVERVIEW: The theme of these projects is sustainable disposition and reuse of wastes produced 

in contemporary society. Students can expect to work in the lab alongside graduate students, learning new 

techniques and analytical methods.  Student funding may possibly be available for this project. 

 

TITLE: Time-of-Flight Camera based Real-Time Dense Reconstruction for Aerial 

Robotics 

MENTOR: Kostas Alexis 

DEPARTMENT: Computer Science & Engineering 

BIOSKETCH: Dr. Alexis obtained his Ph.D. in the field of aerial robotics control and 

collaboration from the University of Patras, Greece in 2011. His Ph.D. research was 

supported by the Greek national European Commission Excellence scholarship. After 

successfully defending his Ph.D. thesis, he was a awarded a Swiss Government 

fellowship and moved to Switzerland and ETH Zurich. From 2011 to June 2015 he 

held the position of senior researcher at the Autonomous Systems Lab, ETH Zurich, 

leading the lab efforts in the fields of control and path planning for advanced navigational and operational 

autonomy. His research interests lie in the fields of control, navigation, optimization and path planning 

focusing on aerial robotic systems with multiple and hybrid configurations. He is the author or coauthor of 

more than 50 scientific publications and has received several best paper awards and distinctions, including 

the IET Control Theory & Applications Premium Award 2014. Furthermore, together with his collaborators, 

they have achieved world records in the field of solar-powered flight endurance. Kostas Alexis has participated 

in and organized several large-scale multi-million dollar research projects with broad international 

involvement and collaboration. In July 2015, Kostas moved to the University of Nevada, Reno with the goal to 

dedicate his efforts towards establishing true autonomy for aerial and other kinds of robotics. 

PROJECT OVERVIEW: The goal of this project will be to further develop and grow the efforts of the 

community towards real-time dense reconstruction pipeline. In that sense, the student will have the 

opportunity to work on the hardware or software advancements of a lightweight module that is carried 

Onboard a micro aerial vehicle and facilitates the high quality mapping of the environment. Through this 

project, students will develop knowledge in the fields of perception, estimation as well as embedded systems 

design. Check more on aerial roboticworkers.com 

 

 

 

TITLE: Human robot interactions: Survivability in the Battle of Wireless Cognitive Radio 

Network Societies 

MENTOR: David Feil-Seifer 

DEPARTMENT: Computer Science & Engineering  

BIOSKETCH: Dr. Feil-Seifer is an assistant professor whose primary research interest is 

Socially Assistive Robotics (SAR). His research is motivated by the potential for SAR to 

address health-care crises that stem from a lack of qualified care professionals for an 

ever-growing population in need of personalized care. He received his Ph.D. from the 

University of Southern California, and did postdoctoral research at Yale University. 

PROJECT OVERVIEW: Current research projects include: 

• Studying long-term Human-Robot Interaction problems, including how teams of robots and people can 

communicate effectively for completion of tasks. These studies include team-building, sustaining 

interaction through adaptive feedback, and how the role of robots affects the dynamics of teams 



• Developing socially-appropriate behavior using human-human interaction as a guide 

• Real-time perception of people in cluttered environments for natural interaction. 

 

MENTOR: Shamik Sengupta  

DEPARTMENT: Computer Science and Engineering  

BIOSKETCH: Dr. Sengupta is an Assistant Professor in the Department of Computer 

Science and Engineering at University of Nevada, Reno (UNR). He received his Ph.D. 

degree from the School of Electrical Engineering and Computer Science, University 

of Central Florida in 2007. Before joining University of Nevada, Reno, he worked as a 

Post-Doctorate Researcher at Stevens Institute of Technology and an Assistant 

Professor at City University of New York (John Jay College of Criminal Justice). His 

research interests include cognitive radio and DSA networks, game theory, 

cybersecurity, network economics and self-configuring wireless mesh networks. He 

has authored over 65 international conferences and journal publications. He is the recipient of an IEEE 

GLOBECOM 2008 best paper award and a recipient of NSF CAREER award in 2012. Shamik Sengupta serves 

on the organizing and technical program committee of several IEEE conferences. He served as Guest Editor in 

Eurasip Journal on Wireless Communications and Networking, Special Issue on Advances in 4G Wireless and 

is now serving as an editorial board member of Springer Computing Journal.  

For more information: http://www.cse.unr.edu/~shamik/. 

 

PROJECT #1 OVERVIEW: Development of Wireless Cognitive Radio Testbed 

The aim of this research is to develop efficient cognitive radio prototype based on dynamic spectrum access 

and various survivability models for different cognitive disruption. To develop and evaluate the above 

capabilities we will build a comprehensive testbed with the help of the Universal Software Radio Peripheral 

(USRP2) programmable hardware clusters and conduct several experiments: (1) DSA setup and effect of 

hardware delay on self-coexistence mechanisms, (2) Spectrum agility and adaptive channel bandwidth 

adjustment, (3) Analyzing developed mechanism on large-scale conflict scenario. The undergraduate students 

will be involved in developing the DSA testbed and set of hardware modules for spectrum handover, CR 

adaptation, synchronization, and channel aggregation & fragmentation with the mentor.  

 

PROJECT #2 OVERVIEW: UAV Communication Network 

The future Unmanned Aerial Vehicles (UAV) networks are envisioned as interoperable and ubiquitous 

connected (anytime and anywhere) network with heterogeneous UAV nodes, networks and differentiated 

mission characteristics. The increasing availability of small UAVs leads to the possibility of forming cognitive 

and temporary mission-centric networks using multiple UAVs. Such networks have the potential to increase 

the range of UAV operation, adapt to the radio environment, provide improvements for communications 

capabilities, and ease communications-imposed operational constraints. The undergraduate students will be 

involved in developing UAV networks consisting of multiple nodes and performing feasibility study of such 

UAV mesh networks in terms of coverage and connectivity.  

 

PROJECT #3 OVERVIEW: Cybersecurity Sandbox  

An indispensable component of cyber security education is hands-on activities carried out using a Sandbox 

Facility to enable students to understand both offense and defense aspects of the cyberspace and information 

systems. The goal of the Sandbox infrastructure is to teach graduate and undergraduate students the critical 

knowledge and skills needed to administer and defend the dynamically growing cyberspace and information 

systems in a coherent manner without disrupting the UNR network or putting it at risk. The undergraduate 

students will be involved in developing sandbox along with the mentor and other PhD students. The sandbox 

will be behind a restrictive firewall and will consist of both physical and virtual infrastructures. Students familiar 



with penetration testing, firewall development, IDS, attack profiling, network/router setup are highly sought 

for this project.  


