FEDERAL GRANTS
AND CONTRACTS
2019–20

Established in 1872, The University of Toledo is home to more than
18,000 students across 13 colleges. The University offers more than 270
undergraduate, graduate, professional and doctoral programs.
UToledo has earned national and international acclaim for its expertise in solar and advanced
renewable energy, environmental sciences, astronomical research, translational research and
biomarkers.
The University is the second-largest employer in the Toledo region with a total economic impact
of $3.3 billion annually, including more than 13,000 University-supported jobs and $44.4 million
in state and local taxes. Not only does UToledo play a central role in developing northwest Ohio,
the University also serves as a source of social and income mobility.
UToledo is home to research and education centers such as the Lake Erie Center, the
Ritter Planetarium and Observatory, the Wright Center for Photovoltaics Innovation and
Commercialization, and the Lloyd A. Jacobs Interprofessional Immersive Simulation Center.
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LET TER FROM THE PRESIDENT
Spring 2021
To our supporters,
As a metropolitan research university, The University of Toledo is making
an impact on critical issues important to our region, the state of Ohio,
and the nation.
Since 2015, we have strengthened our research emphasis and increased our
total research funding by 44%. UToledo researchers take a cross-disciplinary
approach to solving big problems.
I have been impressed by how our faculty members address problems of
local interest that produce results that inform the broader scientific community
such as research on water quality, renewable energy, human trafficking, and
health conditions. They translate ideas and lab concepts into practical, real-time
solutions in areas of established research excellence, including:
1. Astronomy and Astrophysics: We are making groundbreaking discoveries
thanks to highly competitive time on the world’s best telescopes.
2. Solar Energy, Water Quality, and Sustainable Technologies: UToledo has earned
a strong reputation in the research and commercialization of photovoltaics
and as a leader in protecting the health of Lake Erie.
3. Cell Architecture and Dynamics: UToledo researchers are advancing our
understanding of the cell and its structures to better understand cell movement
and how that affects disease progression.
UToledo is grateful for the federal support we’ve received through the grants
and contracts highlighted in this report. The investments in our exceptional
faculty, clinicians and students provide the tools and resources they need
to fuel the future.
Sincerely,

Gregory C. Postel, M.D.
President
The University of Toledo
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Dear supporters,
Federal grants and contracts are of great importance to The University of Toledo’s
mission of improving the human condition and its strategic vision to increase
research excellence. Success in securing funding from federal agencies
demonstrates the high quality of research at the University and the importance
of this research to supporting the missions of the federal agencies.
The University of Toledo’s faculty and staff are proactive in seeking federal funds
to support activities across the broad spectrum of disciplines and programs at
the University. This is shown by projects funded across all major federal agencies
whether supporting medical research (NIH), basic science and engineering (NSF),
the nation’s defense position (DOD) or other areas important to the nation.
This report provides a summary of active, federally-funded projects underway;
an active project is one that has been awarded by a federal agency, either in
this current or a previous year, and is still ongoing.
As this report will show, many federal agencies support projects at The University
of Toledo. To help you navigate these active projects, we have organized a listing
according to the federal agency providing support and including information on
the faculty principal investigator, the title of the project, and the total amount of
the award. Please contact either of us if you would like any additional information
on any of these projects or if you would like to speak to the project investigators.
Thank you for your interest in The University of Toledo.
Sincerely,

Frank Calzonetti, Ph.D.
Vice President of Research
Frank.Calzonetti@utoledo.edu
419.530.4749

Diane M. Miller, J.D.
Chief of Staff & Associate Vice President
of Government Relations
Diane.Miller2@utoledo.edu
419.530.3804
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United States Department of Defense
The Department of Defense (DOD) provides more than half of the
total federal support for research and development nationally.
Most of this funding supports development activities, such as
advanced weapon systems, not basic (6.1) or applied (6.2) research;
however, the DOD does support a broad spectrum of basic and
applied research across many disciplines, including medical,
engineering and social science research. At The University of Toledo,
the DOD supports projects in medical research, alternative energy
systems, aerospace and fluid dynamics, and environmental research.

D EPA R T M EN T O F D EF EN S E
Cameron, Brent D.
TRACR-T: Tool for Rapid Assessment of Cognitive Readiness in Teams
$410,000
The Confined Space Monitoring System (CSMS) is a system that senses and
assesses depot technicians and their surrounding environments as they operate
within confined spaces. CSMS’ intent is preventing, detecting and intervening
during health and safety hazards while reducing time, costs and manpower
required to monitor for potential issues; improved work efficiencies accelerate
the ability to deploy air platforms. The University of Toledo’s Department of
Bioengineering supports the small business prime contractor (Aptima, Inc.) in its
research, development and integration work for two new key components of a
CSMS via TRACR-T SBIR technology.

Ellingson, Randall J.
Development of Low-Cost Materials and Devices for
Flexible Tandem Space Solar Cells (ROSET)
$6,617,000
In support of developing high-efficiency space-relevant solar electric technology,
The University of Toledo will conduct research on materials and architectures
for tandem thin-film photovoltaics capable of sunlight-to-electricity conversion
efficiencies above thirty percent. Studies focus on narrow bandgap bottom
cell absorbers, wide bandgap top cell absorbers, tunnel junctions, contacts,
characterization methods, and computational studies. Emphasis will also be
placed on material and deposition methods that enable high specific power
technology compatible with very thin, flexible substrate materials.

Ellingson, Randall J.
High Specific Power Multi-Junction Thin-Film PV
$2,590,618
The University of Toledo (UToledo) plans material and device research and
development in support of the broad and deep missions of the U.S. Air Force
Research Laboratory under this project in the general areas of thin-film
photovoltaics (including those technologies based on III-V, II-VI, and I-III-V12
absorber materials) with the ultimate goal of optimizing and combining absorbers
to create highly efficient tandem solar cells. In addition, UToledo plans to refine
and apply unique diagnostic instrumentation to enable the optical, electrical,
and energy phenomena fundamental to understanding material properties and
behaviors as they depend upon surface and interface chemistry, electronic band
structure, structural and impurity defects, energy barriers, and the intrinsic
relationships between electronic/structural properties and device performance.
These studies are designed to advance the knowledge of these thin-film
technologies to enable breakthroughs in photovoltaic power sources’
relatability and efficiency.
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Ellingson, Randall J.
Ultra-High-Efficiency and Lightweight Thin-Film Photovoltaic
Electricity for Portable, On-Demand Power for Defense Applications
$5,342,171
This project enables fundamental and innovative research to address challenges
associated with technology and device physics, leading to an intermediate
band solar cell; work produced sheds light on the approaches and physics of
next-generation, quantum-dot solar cells.

Ene, Nicoleta
Air Wave Bearings for Turbine Engines
$1,098,537

Heben, Michael J.
In Situ Investigations and Strategies for Addressing Extrinsic
and Intrinsic Degradation Mechanisms in Perovskite Solar Cell
Materials and Devices
$450,000
The objectives of this project are to: (1) characterize both the intrinsic and extrinsic
degradation mechanisms for perovskite solar cells as a function of cell geometry,
materials used, type of construction, and environmental factors (e.g., humidity,
temperature and spectral irradiance); (2) understand these behaviors from the
basic principles associated with relevant thermodynamic, kinetic and mass
transport issues and processes; and (3) assess the potential for existing and
near-term horizon perovskite solar cells for missions critical to the Office of
Naval Research, and identify and pursue solutions and workarounds for
next-generation opportunities.

Huebner, Steven Roy
Development of Hot Non-Vitiated Air for Hypersonic Testing
$652,838

Khanna, Raghav
Development of Next-Generation Physics and Circuit Simulation
Gallium Nitride Power Transistor Models with Added Gate Reliability
Analysis for Improved Normally Off Operation
$199,413
To increase the efficiency of power electronic devices, new wide bandgap
materials, such as gallium nitride (GaN) and silicon carbide (SiC), need to be
utilized. Our research serves to address technological challenges associated
with GaN technology.
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Khanna, Raghav
Fundamental and Applied WBGs Device Modeling with Added Reliability
Investigation for Next-Generation Naval Applications
$302,758
The objective of this project is to develop physics-based and behavioral wide
bandgap semiconductor device models for simulation in the power distribution
systems of electric navy ships. The developed models will offer prediction
capabilities on the performance of next-generation medium voltage direct current
power distribution, which is the future of electric navy ship energy management.
The empirically validated models will offer a potential roadmap toward lighter,
more fuel-efficient electric navy ships.

McCullumsmith, Cheryl B.
Pre-, Peri-, and Post-Deployment Trajectories and Mechanisms
of Psychopathology, Psychological Health and Resilience over
Nine Years of Prospective Follow-up in the Reserves
$2,540,111
The Ohio Army National Guard Mental Health Initiative (OHARNG-MHI) was
launched to assess prevalence, incidence, and potential causes and consequences
of mental health conditions such as depression, posttraumatic stress disorder,
and substance use disorders in this unique population. The OHARNG-MHI is a
decade-long dynamic cohort study that followed over 3,000 National Guard
members yearly through structured telephone interviews. The 12-month follow-up
period for remaining participants concludes in May 2021. Findings thus far have
applied a pre-, peri-, post-deployment framework, identifying factors associated
with mental health indicators throughout the life course, including childhood
events and more recent events both in and outside of deployment.

Pappada, Scott Michael
IDADSS II: Intelligent and Directed Antibiotic Decision Support System
$249,983
This project was a Phase II SBIR funded by the Defense Health Agency where
The University of Toledo (UToledo) was provided a subcontract from Aptima,
Inc. This project involved the development of a clinical decision support system
(CDSS) for use in the intensive care unit to optimize antibiotic therapy. The
decision support system implements a machine learning-based model to predict
sepsis and septic shock, recommending early antibiotic therapy. The CDSS was
integrated with the electronic medical records database at The University
of Toledo Medical Center and provided alerts to clinical staff on patients who
were expected to acquire, or had acquired, severe infection during their length
of stay in the intensive care unit.
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Pappada, Scott Michael
TRACR-T: Tool for Rapid Assessment of Cognitive Readiness in Teams
$149,000
This project involved the development of a Confined Spaces Monitoring System,
which consisted of a multimodal physiological wearable platform that monitors
physiological and environmental data of maintainers working within confined
spaces; confined spaces are environments that present some danger to workers
including potentially elevated temperatures, poor air quality, etc. As such, a system
is required that measures the health status of maintainers/workers within confined
spaces and provides alerting capabilities to call for help and support when
necessary. As part of this effort, a wearable technology platform was developed,
which measures a number of important vital signs, and a set of algorithms was
developed, which classifies the health status of maintainers/workers in confined
spaces as green (normal), yellow (cautionary), red (adverse) conditions.

Podraza, Nikolas Jacob
Fabrication of 12 VO2 Films on 4” Wafers for NVL
$17,804
The University of Toledo produced and characterized amorphous and polycrystalline vanadium dioxide (VO2) thin films on 4-inch diameter silicon base wafers
for Night Vision Lab.

Semnani, Abbas
Real-Time Optimization of Fundamental and Harmonic Load
Impedances, Source Impedance, Input Power, and Bias
$10,000
This project develops and optimizes a wideband (4-8 GHz) and high-power
(>250 W) impedance tuner based on higher order coupled resonator structure.
This increase in order also resulted in wider Smith chart coverage (almost 100%)
with no uncovered region at the center design frequency, with more than 50%
of the Smith chart coverage for frequency bandwidth of >70%. This full Smith
chart coverage is an important feature of this tuner to operate as a stand-alone
matching circuit capable of optimizing the performance of any power amplifiers
and tunable antennas, no matter what output impedance they have.
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Semnani, Abbas
Wideband and High-Power Reconfiguration Plasma Matching Network
for Compact and Efficient Phased Array Emitters
$60,505
This project designs a high-power, fast, highly linear, and wideband electronically
tunable matching network based on cold plasma switching technology to adaptively
optimize efficiency of active phased array elements. Such a reconfigurable
matching network can be placed between the power amplifier and the antenna
of a typical radiating element and is expected to allow optimum power transfer at
different array scan angles and frequencies, as well as in changing environments.

Shemshedini, Lirim
A Novel Nuclear Interaction between Androgen Receptor and TM4SF3
$885,000
Androgen biological functions are mediated by the Androgen Receptor (AR),
a transcription factor whose activity is important in both normal and abnormal
development. This project studies whether the transmembrane protein TM4SF3
in prostate cancer exhibits a novel nuclear localization and interaction with AR
that has important consequences on prostate cancer biology.

Sheng, Chunhua
A Global Hybrid LES/RANS Model for High-Speed Aerodynamic Applications
$44,130
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United States Environmental Protection Agency
Although the Environmental Protection Agency’s (EPA) budget
for research and development (R&D) is not large compared to
other federal R&D agencies, The University of Toledo is
well-positioned to win EPA support because of its strong
environmental research programs and work on water quality
and the Great Lakes. One of the major efforts of the EPA is to
improve America’s waters, with significant funding provided
to the Great Lakes Restoration Initiative.

E N V I R O N M E N TA L P R O T E C T I O N A G E N C Y
Dwyer, Daryl
Lake Erie Bathing Beach Monitoring
$116,889
The University of Toledo implemented a monitoring plan for the lakeside and
inland beaches at Maumee Bay State Park (MBSP) to test for densities of E. coli.
The results from this monitoring plan are used to inform the public and state
agencies on the densities of E. coli at MBSP, and when a swim advisory should
be posted at the beaches.

Kumar, Ashok
Indoor Radon
$118,000
Under the Ohio radon subgrants from the Ohio Department of Health, the
investigators developed a database and a website for indoor radon in Ohio.
This site contains information about radon, health hazards, geologic controls and
remediation strategies, and the geographic distribution of radon using an indoor
radon database from 88 counties. For this subgrant, we plan to maintain an
interactive website on radon in Ohio on a quarterly basis; collect new radon data
and analyze it to extend the existing Ohio Radon Information System database
prepared under earlier grants; prepare a report on radon by zip code and county,
on a quarterly basis; collect additional data on Ohio drinking water and prepare
a summary to add to the website; update a database of radon data on schools
tested, by county and school district, with data provided by ODH; use GIS
software to improve the presentation of radon data at the county level and by
zip code; manage radon measurement and mitigation data provided by ODH, and
prepare quarterly reports of measurement and mitigation activity, and download
all data quarterly; and add and remove information according to ODH needs.

Kumar, Ashok
The University of Toledo Pollution Prevention Incentives
for States Grant Proposal
$1,839,437
The State of Ohio is home to more than 23,000 small- and medium-sized
manufacturers with approximately 55,000 facilities. These manufacturers have
difficulty finding and accessing sources of aid and implementing source reduction
measures due to a lack of staff and internal resources. This project reflects a
partnership between multiple state regulatory agencies and groups across Ohio
to provide information and assistance to small- and medium-sized manufacturers
regarding techniques for multi-media pollution prevention and energy efficiency.
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National Science Foundation
The National Science Foundation (NSF) is the nation’s premier
agency in support of university-based, scientific research and
education across all fields of study, including social science research,
relying upon the national scientific community to support its merit
review process. Almost all of its budget is spent in support of
external research and education activities. The University of Toledo
has many active projects, including single investigator projects,
instrumentation projects, multi-investigator projects, education
projects and student support projects; NSF funding is important
for programs across UToledo.

N AT I O N A L S C I E N C E F O U N D AT I O N
Alba-Rubio, Ana Carolina
CAREER: Dual-Function Materials for Capture and Conversion
of CO2 into Methanol and Higher Alcohols
$571,296
This project seeks to develop dual-function materials for CO2 capture and
conversion into value-added products. These could be placed at the top of
industrial smokestacks as an alternative to current processes of capturing and
sequestering carbon dioxide. This would economically benefit many industries
and reduce the amount of gases emitted to the atmosphere.

Alba-Rubio, Ana Carolina
Electrochemical Interaction of Nano-Cerium Oxide Composites
with Hydroxyl Radicals
$370,686
This project pursues synthesizing a robust and reusable electrochemical sensor
for hydroxyl radicals. The work targets the rational design and controlled synthesis
of nanostructured composites for hydroxyl radicals sensing. This transformative
approach has the potential to be a game changer in the field, with great impact
on medical diagnosis, fuel cells, and environmental applications.

Appel, Heidi M.
Plant Perception of Insect Herbivores includes Leaf Vibrations
Caused by Chewing
$110,224
This project explores the recently discovered ability of plants to detect vibrations
in their environment, which plants use to detect danger from chewing pests.
A better understanding of how this works could provide opportunities to improve
plant pest resistance.

Apul, Defne
Collaborative Research: IRES: Life Cycle Management
and Ecosystem Services Applied to Urban Agriculture
$179,614
This project focuses on modeling rooftop greenhouses and community gardens in
three cities: Toledo, Ohio; Salt Lake City, Utah; and Barcelona, Spain. The project
has three innovative and transformative aspects: (1) goes beyond traditional life
cycle assessment modeling; (2) analyzes selected urban-agricultural forms in a
cross-city context to understand the effects of different urban forms, climates,
and cultures on agricultural sustainability; and (3) models the rooftop and
community gardens at multiple scales to derive conclusions for both facility
managers and urban planners.
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Berhan, Lesley
Collaborative Research — Research Initiation: Factors Affecting
Underrepresented Minority Student Success and Pathways
to Engineering Careers at Majority and Minority Institutions
$148,060
This project develops practical strategies for broadening the participation of
African American students in engineering. The results of a comparative study
of the pathways to engineering careers and the factors influencing the success
of African American students at The University of Toledo and the Alabama
Agricultural and Mechanical University will be used to identify areas where existing
practices may be improved, and to inform the design of programs and intervention
strategies to improve the success of underrepresented students in engineering.

Berhan, Lesley
Greater Equity Access, and Readiness for Success for
Engineering and Technology (GEARSET)
$999,984
The central objective of the GEARSET program is to increase the recruitment,
enrollment and subsequent retention of students in The University of Toledo’s
College of Engineering. The project aims to increase equity and access to enhanced
college readiness for high school students, while also developing more structured
pathways for students interested in Engineering Science and Engineering Technology
degree programs. GEARSET provides a structured plan of study for students in
the Department of Exploratory Studies interested in engineering and technology
majors, while also serving as a new College Credit Plus pathway to engineering.
The grant provides funding to support the curricular and co-curricular components
of the program, as well as scholarship support for low-income students in the first
GEASET cohorts who successfully transfer to the College of Engineering upon
completion of the GEARSET pre-engineering curriculum.

Bigioni, Terry P.
Fundamental Study of Synthetic and Transformational Reactions
of Molecular Silver and Gold Nanoparticles
$459,832
Monolayer-protected clusters (MPCs) are a class of nanoparticles that are small
enough to have discrete molecular structures. Despite being a molecular species,
it is not yet possible to predict the outcome of MPC reactions. We are studying
the fundamental chemical principles of noble metal MPCs to better understand
reactions involving this new class of compounds. We are also systematically
studying different types of nanoparticle reactions to learn the details of nanoparticle
synthesis and transformation. By shedding light on how nanoparticles react,
chemists may be able to make better nanomaterials and enable new technologies.
This work can impact a broad range of fields, such as better catalysts that clean
the air and conserve energy, new classes of anti-cancer and anti-viral drugs,
light-emitting beacons for biomedical imaging or energy absorbers for harvesting
energy directly from the sun.
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Bigioni, Terry P.
NSF I-Corps: Silver Materials for Antimicrobial Coatings
$50,000
This project will help improve the market penetration of antimicrobial treatments,
which will provide consumers with superior garment performance at reduced
environmental and economic costs. This project aims at discovering customer
needs to inform the development and engineering of products that meet each
particular identified market need. The potential is to provide a new means of
creating broad-spectrum antimicrobial fabric treatments, with a low barrier of
entry for manufacturers. The technology can be adapted to a wide range of fiber
types and can be applied without specialized equipment, facilitating the integration
into existing manufacturing processes and giving manufacturers access to
premium market segments with minimal upfront investment.

Bridgeman, Thomas B.
Great Lakes Center for Fresh Waters and Human Health
$408,828
The center is made up of a collection of researchers and projects with the
objectives of studying how environmental factors promote or limit harmful
cyanobacterial algal bloom; creating the data systems and tools needed to better
predict and limit harmful cyanobacterial algal blooms; serving as a resource
and sharing the impacts of algal blooms with communities and stakeholders of
Lake Erie and its watersheds; and training scientists and contributing to global
efforts to understand and mitigate harmful algal blooms.

Bryant-Friedrich, Amanda
Creation of Tools for the Determination of the Impact of
Natural Modifications on RNA Damage
$600,000
A broad understanding of RNA structure and function is vital to determine the
chemistry of life processes. Though widely accepted that the primary role of RNA
is to convert information stored in DNA to functional proteins, other tasks can be
assigned to this class of biological molecules; examples are the roles played by
tRNA and rRNA in protein translation. Another class of nucleic acids belonging to
this group is the small nuclear RNAs (snRNAs). These RNAs, found in the nucleus,
are important in gene regulation through their involvement in RNA splicing. To
fully understand the role of the naturally occurring modifications in the function
of snRNAs, tools must be developed to determine the impact of individual
modifications on local and global structure with an emphasis on their cooperative
impact as it relates to specific biological processes. Of particular interest in this
collaboration are the potential roles that modifications play in the protection
of snRNAs from oxidative damage.
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Chandar, Rupali
The Birth and Death of Stellar Clusters: Uncloaking the Roles of
Stars, Gas, and Physical Environment in Nearby Galaxies
$270,207
Star formation is one of the most fundamental processes in galaxies today and
occurs over an incredibly diverse range of environments and physical conditions.
This project measures ionized gas, both in and out of young clusters, to help
distinguish between different predictions. The planned research activities for this
project involve training a post-doctoral fellow and using data in outreach events
aimed at fostering middle school girls’ interest in science.

Czerniak, Charlene M.
NURTURES Phase II: Expansion and Evaluation
$2,253,548
The University of Toledo proposed this Discovery Research Pre-K to 12 Level III
Late-Stage Design and Development Study on teaching. NURTURES Phase II
expands on the program’s reach to previously unserved urban and rural populations.
This program includes a vital element missing from other projects, which is the
inclusion of parents/families in school-home linked STEM initiatives. NURTURES
has the potential to improve early childhood science, literacy and mathematic
achievement preparing youth for STEM studies and careers.

Elahinia, Mohammad
I-CORPS: Minimizing the Risk of Radiation to Prostate Cancer Patients
$50,000
During radiation therapy treatment of prostate cancer, the rectum acts as a
limiting factor because it can be exposed to the radiation field due to its proximity
to the prostate. As a result, there is an increased risk of cancer observed in the
rectum. Our team has developed a minimally invasive biomedical device that
leverages the shape memory properties of nickel titanium to retract the rectum
away from the prostate during radiation beam therapy of prostate cancer. This
retraction allows oncologists to increase the dosage of radiation per treatment,
which reduces the number of treatment sessions required, while eliminating the
undesirable damage to rectal tissue. Our product increases the effectiveness of
cancer treatment, while reducing time, costs, and risks associated with radiotherapy
procedures. This contributes significantly to the field of Nitinol medical device
design and fabrication of safe medical devices, and greatly improves a patient’s
quality of life after completion of radiation treatment.
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Gao, Bo
Quantum Theories of Atomic and Molecular Interactions,
and Their Applications
$102,611
Through a better understanding of atomic interactions, we aim to enable,
motivate and build a better understanding of the world around us as a quantum
system of many atoms.

Gao, Bo
Quantum Theories of Atomic and Molecular Interactions,
and Their Applications
$208,692

Gao, Bo
Quantum Theories of Fundamental Atomic and Molecular Interactions
and their Applications
$374,999
This project develops a set of quantum theories for a systematic understanding of
fundamental atomic and molecular processes over a wide range of temperatures,
from zero Kelvin, where everything behaves quantum mechanically, to room
temperature, where certain aspects of the atomic and molecular motion have
evolved into classical behavior but with subtle quantum effects remaining that
can play a crucial role in astronomy, chemistry, condensed matter, and biology.
This work allows substantially new and accurate, yet simple, quantum theories
for atomic and molecular processes to be developed.

Goel, Vijay K.
Next-Generation Ca-P Cements for Treating Vertebral Body Fractures
$362,445
The central theme of this study is the development of injectable self-setting
calcium phosphate cements (CPCs) to treat spinal disorders such as vertebral
body compression fractures (VCFs). Our focus is interdisciplinary research on
novel high-strength injectable CPCs, coupled with extensive biomechanical
evaluation. This transformative research will use “new-generation” calcium
phosphate (Ca-P) cement compositions with mechanical and pharmacological
attributes unmatched by currently available compositions. The main signature
of these novel compositions and structures is their ability to initially support
the vertebral body and subsequently dissolve away with optimum kinetics while
promoting in situ bone growth.

Goel, Vijay K.
Phase II IUCRC The University of Toledo: Center for Disruptive
Musculoskeletal Innovations (CDMI)
$100,000
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Gray, John
RESEARCH – PGR: Elucidating Maize Gene Regulatory Networks
to Accelerate Translational Genomics
$321,850
This project is an interinstitutional research project between John Gray at
The University of Toledo’s Department of Biological Sciences, Michigan State
University, The University of Wisconsin-Madison and The University of Minnesota.
This multi-investigator project will develop resources for the investigation of
transcriptional genomics in corn. A focus of the research is understanding the
regulation of the Phenylpropanoid Pathway, which is an important pathway that
leads to the production of antioxidants, color and flavor compounds, and
compounds that permit plants to withstand mechanical and biotic stresses.

Gunning, William T.
MRI: Acquisition of a Transmission Electron Microscope for
Research and Research Training
$839,174
This grant funds the acquisition of an advanced modular transmission electron
microscope (TEM) at The University of Toledo (UToledo). Students, researchers
and entrepreneurs at UToledo and in northwest Ohio, in multiple scientific
disciplines in the life and physical sciences who require ultra-structural
investigations to address their research questions, will utilize the new TEM.

Heben, Michael J.
EAGER TDM Solar Cells: Toward Low-Cost Manufacturing of Thirty
Percent Monolithic Perovskite/CuInSe2 Tandems with Solution
Processing and Novel Carbon Nanotube Tunnel Junctions
$299,999
This project develops low-cost, rapid-throughput manufacturing of a highly
efficient, tandem PV module technology based on combining the high performances
possible with a perovskite-based top cell with a copper indium diselenide
(CIS)-based bottom cell.
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Hixon, Duane
Scalable Nanomanufacturing of Two-Dimensional Materials
by High-Speed Compressible Gas Flow Exfoliation
$398,598
Over a decade of research has shown that atomically thin, 2D nanomaterials
(e.g., graphene) are a game-changing technology for a wide range of applications
in energy, health and consumer goods. However, their mass proliferation is limited
by the lack of industrially viable production processes. This project researches and
develops the recently conceived compressible flow exfoliation (CFE) technique,
which is an ultrafast, “green” and continuous manufacturing process for
synthesizing various types of 2D nanomaterials, potentially at a fraction of
time and costs as other comparable batch processes.

Javaid, Ahmad Y.
SaTC: EDU: Collaborative: Visualization and Practice-Based
Cybersecurity Curriculum and Training Framework for Transforming
High School Students into the Next-Generation Cyber-Aware
and Cyber-Savvy Workforce
$267,742
This research aims to leverage the increased technology use of teens to:
(1) develop a security mindset at the high school level; (2) spread awareness of
the risks and threats associated with the use of smartphones/tablets and other
technology; and (3) inculcate interest in cybersecurity careers (with a long-term
goal of addressing the national shortage of the cybersecurity workforce).
The project seeks to achieve these goals by providing cybersecurity training
through interactive, animated visualizations so that students develop an interest
in cybersecurity careers.

Khare, Sanjay V.
DMREF: Collaborative Research: Hard Coating Synthesis
$235,035
This research determines synthesis routes for nitride phases predicted to
exhibit extraordinary mechanical properties but that have never been realized
experimentally. Results accelerate discovery of hard, wear- and corrosion-resistant
coatings, and transform the evolutionary trial-and-error development of protective
coatings – yielding new coating materials for emerging applications, such as
fuel-efficient jet engines and gas turbines, environmentally-friendly, lubricant-free
cutting tools, high-temperature-concentrating solar power plants, and wind
turbines. The ultimate goal is to initiate a transformation from the current
evolutionary development of protective coatings to a true coatings design approach.
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Liberatore, Matthew W.
Developing Problem-Solving Skills using Student-Generated Problems
that Reverse Engineer YouTube Videos
$299,861
Student-written YouTube problems reverse engineer actions from videos and
show potential to help students connect engineering concepts to real-world
situations. Our research replaces textbook homework problems with YouTube
problems to examine problem rigor as well as enhance students’ learning gains
and attitudes related to chemical engineering.

Oluoch, Jared Onyango
Understanding How Integrated Computational Thinking, Engineering
Design, and Mathematics Can Help Students Solve Scientific and
Technical Problems in Career Technical Education
$1,955,190
The EXCITE project serves to motivate and engage low socioeconomic,
culturally diverse and female students in mathematics courses to increase
future STEM study. The goal is to prepare students for becoming informed
citizens who understand how computational thinking, engineering design
and mathematics can help solve scientific and technical problems, as well as
to increase student interest and ability in STEM and technical courses to
close the gap in today’s workforce.

Pocotte, Susan
The Northern Ohio Alliance for Advancing Graduate Education
in the Professoriate
$288,164
The Northern Ohio AGEP Alliance (NOA-AGEP) was created to increase the
number of underrepresented minority students completing science, technology,
engineering and mathematics (STEM) doctoral degrees and to prepare them
for entry into the professoriate.

Podraza, Nikolas Jacob
Role of Small-Angle Grain Boundaries in CdTe Solar Cell Performance
$352,547
This project studies the role that grain boundary structure plays on the electronic
properties of polycrystalline cadmium telluride (CdTe), providing insights into the
stability of CdTe microstructure. Currently CdTe-based solar cells/photovoltaics
are the largest manufactured and lowest-priced thin-film PV technology, industrially
mass-produced and competitive with traditional non-renewable electric
power, making the issues addressed in this research relevant to clean energy,
manufacturing technology and broad aspects of fundamental material and device
studies. Our ultimate intention is identifying as-deposited microstructures
that enable reduction or elimination of the time-consuming CdC12 process
to lower costs.
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Rapino, Norman
Advance & I-Corps Joint Program
$529,996
The Advance & I-Corps Joint Program promotes the progress of science by
realizing the untapped innovation potential of female faculty, and postdoctoral
and other researchers. It leverages the combination of the resources of both the
NSF I-Corps program and ADVANCE Centers, by building a mutual understanding
of the respective programs, and identifying and initiating synergistic pilot
programs to encourage and enable female researchers to realize the translational
potential of their research outcomes for positive societal and economic benefit.
By involving more women in I-Corps through insights developed by ADVANCE,
there will be enhanced partnerships between academia and industry, and a more
diverse American STEM workforce that is globally competitive.

Rapino, Norman
I-Corps Node: Activating the Midwest I-Corps Network
$104,735
This supplement seeks to replicate the success of the UM I-Corps node at other
major research institutions throughout the Midwest. This supplement transforms
the UM node beyond that envisioned by the original proposal by extending
the capabilities to include Purdue University, the University of Illinois and
The University of Toledo.

Rapino, Norman
Topic II: NSF I-Corps Site at The University of Toledo
$199,230
This project extends and expands its current Innovation Corps (I-Corps) site;
I-Corps sites are NSF-funded entities established at universities whose purpose
is to nurture and support multiple local teams to transition the teams’ technology
concepts into the marketplace. Sites provide infrastructure, advice, resources,
networking opportunities, training, and modest funding to enable groups to
transition their work into the marketplace or into becoming I-Corps team
applicants. I-Corps sites also strengthen innovation locally and regionally, and
contribute to the national innovation network of mentors, researchers,
entrepreneurs, and investors.
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Refsnider-Streby, Jeanine
Addressing Environmental Challenges and Proposing Sustainable
Solutions at the Lake Erie Land-Lake Interface
$346,536
Agricultural and industrial land use in the Great Lakes’ largest watershed results
in substantial runoff into Lake Erie, thereby bringing ecological challenges to our
research, health and livelihoods. Human activities have had severe impacts on the
biodiversity and ecosystem functioning of both terrestrial and aquatic systems
within the region, including decreased water quality, spread of invasive species and
habitat degradation. Our multidisciplinary REU program provides undergraduate
students with the background, skillsets, and technical methods to design, conduct
and communicate original research using tools from environmental sciences.
Our ultimate goal is training the next generation of scientists and engineers to
meet challenges and advance the environmental sustainability of the land-lake
ecosystems across the Great Lakes region through tiered research experiences.

Relue, Patricia Ann
PFI:AIR – TT: High Yield Production of Furans from Biomass
Hydrolysates Using a Hybrid Enzyme- and Chemo-Catalytic Technology
$320,230
This Accelerating Innovation Technology Translation project is a proof-of-concept
development, demonstration, and evaluation of an integrated process with low
energy input for high-yield production of furans (hydroxymethyl furfural [HMF]
and furfural) from C5 and C6 sugars in biomass hydrolysates. Due to the prevalent
recognition that furans are versatile (and perhaps ideal) platform chemicals for
fuels and chemicals, there is a critical need for economically-viable technologies
for their production from biomass-carbohydrates. We propose a hybrid
enzyme- and chemo-catalytic process that first converts hydrolyzate aldose
sugars to their more reactive ketose forms and subsequently integrates with a
downstream catalytic dehydration step that achieves high yields of furans.

Schultz, John C.
Molecular Basis of Plant Parasitism by a Galling Insect
$354,065
This project studies the genes turned on in grapevine leaves in response to attack
by the pest insect phylloxera. Phylloxera is one of the most damaging pests of
wine grapes in the world. Results from this project will help develop effective,
environmentally-sound pest control approaches.
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Seo, Youngwoo
GOALI/Collaborative: Engineering Biofilm Dynamics for
Cyanotoxins in Biological Water Treatment
$307,506
The increased frequency and duration of harmful algal blooms, both nationally
and globally, poses a threat to drinking water supplies. To protect the public
from emerging contaminants like cyanotoxins in drinking water sources, various
advanced water treatment processes need to be considered and adopted by water
utilities. This project explores a sustainable treatment approach using bacterially
active filters to remove harmful algal bloom toxins and other chemicals of
emerging concern, as the first step in drinking water treatment.

Shemyakova, Ekaterina
RUI: Algebraic, Differential-Geometric, and Computational Aspects
of Darboux Transformations in Classical and Super Settings
$42,807
Knowledge of mathematical symmetries, used throughout the physical and
engineering sciences, can aid in understanding a complicated object by replacing
it with a simpler one or can help to isolate quantities that are preserved in physical
processes, such as energy or momentum. This project aims at developing the
theory of a particular class of symmetry transformations that act on differential
equations, which are ubiquitous in models of natural systems. We will develop
a new perspective on Darboux transformations (DTs), combining a previously
developed algebraic approach with a geometric viewpoint. Our project includes
plans to implement results in practical tools such as computer software for
solving differential equations, obtain new types of DTs, and develop exact solution
algorithms. We intend to develop DTs in the supergeometric setting, which arises
in connection with the study of supersymmetric partial differential equations,
extending one-dimensional classification results to higher dimensions.

Viamajala, Sridhar
PFI:AIR – TT: Low-Cost Method for Harvesting Algal Biomass
from Dilute Cultures
$199,997
This project performs prototype-scale tests to demonstrate harvesting algae from
dilute cultures through the use of stimuli-sensitive hydrogels. These hydrogels are
capable of reversibly and selectively soaking up large quantities of culture media
and represent a viable option to increase algal slurry concentrations.

N A T I O N A L S C I E N C E F O U N D A T I O N | 27

Weintraub, Michael N.
Biological and Geochemical Controls on Phosphorus Bioavailability
in Arctic Tundra
$284,604
Phosphorus (P) is an element that is essential for life but is often present in
limited supply in the environment. Plants accumulate P from soil solution in the
form of phosphate, which is removed by microorganisms and by interactions with
soil minerals. Iron (Fe) oxide minerals strongly bind phosphate and may regulate
its bioavailability to plants and microorganisms. This project investigates how
geochemical and biological systems “compete” for nutrient phosphate in arctic
tundra soils near Toolik Lake, Alaska, where soil warming and permafrost thaw are
altering carbon budgets and hydrologic regimes, consequently impacting redox
gradients and nutrient availability. This research is important to understand how
soil properties (e.g., soil saturation and pH) affect this competition for phosphate
and consequently influence the ability of arctic ecosystems to serve as future
carbon sources or sinks.

Weintraub, Michael N.
Collaborative Research: Winter Snow Depth as a Driver of Microbial
Activity, Nutrient Cycling, Tree Growth, and Tree Line Advance
in the Arctic
$580,849
This research elucidates the relationship between snow depth and soil nutrient
availability and determines the relative importance of nutrient and temperature
limitations at tree line to white spruce — a dominant member of the boreal forest
and the northernmost tree species in North America.

Xu, Kevin Shuai
ATD: Collaborative Research: Spatio-Temporal Data Analysis
with Dynamic Network Models
$58,315
Spatio-temporal data denotes data that includes both a space and time
component, such as a geo-tagged Tweet with a timestamp. The overarching aim
of this project is to develop dynamic network models and algorithms for
representing, analyzing, monitoring, and predicting complex interactions from
spatio-temporal data. We aim to apply these models to several different data
sources including homicide data from different neighborhoods in a city and
militarized disputes between different countries to understand how such
conflicts evolve over space and time, and to predict future threats.
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Xu, Kevin Shuai
CRII: III: Generative Models for Robust Real-Time Analysis
of Complex Dynamic Networks
$174,576
Many complex systems in the computer, information, biological and social sciences
can be represented as networks with nodes denoting objects and edges denoting
relationships between the objects. Such complex network structures often change
continuously over time through the observation of events at irregular times, such
as sending messages between people on social media or face-to-face interactions
between people. This project formulates a range of models of varying complexity
for continuously evolving networks to enable robust, real-time analysis of these
networks in a variety of application settings.

Yan, Yanfa
DMREF: SusChEM: Collaborative Research: Rapid Design of
Earth-Abundant Inorganic Materials for Future PVs
$399,876
This project identifies and develops the fundamental scientific knowledge that
leads to the large-scale use of semiconducting materials composed of low-cost
earth-abundant elements for improved electronic performance. This accelerates
the development of high-efficiency solar cells, thin-film electronic devices and
transistors, sensors, thermoelectrics, light-emitting diodes, etc., and influences
how they are fabricated as well as enabling widespread use of photovoltaics (PV)
as an abundant source of electricity for a sustainable energy economy.

Yan, Yanfa
EAGER: TDM Solar Cells: Collaborative Research: Exploration of
High Open-Circuit Voltage and Stable Wide-Bandgap Cu2BaSnS4
Top Cell for Monolithic Tandem Cell Applications
$219,892
The development of low-cost and high conversion efficiency solar cells enables
widespread use of solar electricity as an abundant source of electricity for a
sustainable energy economy in the U.S. This project explores stable and low-cost
polycrystalline thin-film semiconductors to enable low-cost and high conversion
efficiency tandem solar cells. The proposed project yields several breakthrough
results: (1) development of approaches for synthesizing high-quality wide bandgap
thin films; (2) understanding fundamental defects of such wide bandgap semiconductors; (3) discovery and optimization of buffer layers forming front and back
junctions; and (4) demonstrating wide-bandgap top cells with high conversion
efficiency and high open circuit voltage. We aim to discover a new, high bandgap
material, and are developing the fundamental scientific knowledge that will lead
to the fabrication of stable, low-cost, high conversion efficiency thin-film, wide
bandgap, tandem solar cells, which are an ideal choice for next-generation
low-cost and ultra-high conversion efficiency photovoltaic devices.
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Yan, Yanfa
Lead-Free Organic-Inorganic Halide Perovskite Ferroelectrics
with Large Piezoelectric Responses
$449,999
Current ferroelectric/piezoelectric materials are rigid ceramics whose piezoelectric properties rely on the high temperature growth of single crystals in
designated orientations, which limits their applications in flexible and wearable
piezoelectric devices; the inclusion of toxic Pb makes PZT non-ideal from a
health and environmental safety perspective. We provide an understanding of the
properties of lead-free organic-inorganic perovskite ferroelectric/piezoelectrics
and will design and develop new flexible lead-free organic-inorganic ferroelectrics/
piezoelectric crystals with larger piezoelectric coefficients. Synthesis of highquality organic-inorganic metal halide perovskite ferroelectric/piezoelectric thin
films will be identified with the ultimate realization of flexible, wearable and
implantable piezoelectric devices and biodevices; we pave the way for those devices.

Yan, Yanfa
NSF/DOE Solar Hydrogen Fuel: New Metal Oxides for
Efficient Hydrogen Production via Solar Water Splitting
$748,307
This project designs and realizes new metal oxides with the potential for
producing low-cost, non-toxic, earth-abundant and high-efficiency photoelectrochemical water splitting systems by closely integrating density functional theory
calculation, dedicated synthesis, device fabrication and advanced characterization.
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Space Telescope Science Instituite
The Space Telescope Science Institute (STSCI) enables research,
both within STSCI and in the broader astronomical community. STSCI is operated by the Association of Universities for Research
in Astronomy (AURA) for NASA. It operates the science program
for the Hubble Space Telescope, will conduct the science operations
for the James Webb Space Telescope and funds astronomy
programs and scientific research.

S PAC E T EL E S CO P E S C I EN C E I N S T I T U T E
Chandar, Rupali
Clusters, Clumps, Dust, and Gas in Extreme Star-Forming Galaxies
$125,486
In the modern-day nearby universe, most galaxies, including our own Milky Way,
form stars at a modest rate. This project uses the keen eye of the Hubble Space
Telescope to observe thirteen nearby galaxies that have rates of star formation
as high as those seen in distant galaxies in the early universe. Studying these
“extreme” star-forming galaxies gives us insight into what was happening when
the universe was young, and galaxies were just starting to form.

Chandar, Rupali
PHANGS-HST: Linking Stars and Gas throughout the Scales of Star
Formation
$35,141
There are still many unanswered questions about the process of star formation:
how stars and stellar clusters form out of cold, dense clouds of molecular gas in
galaxies like the Milky Way, how many of these clusters survive, and how many of
them disrupt. This project brings together the most detailed observations made
to date of forty spiral galaxies like the Milky Way from three cutting-edge facilities:
the Atacama Large Millimeter/submillimeter Array (ALMA) facility, which is capable
of imaging the dense molecular gas in nearby galaxies at unprecedented resolution;
the Multi-Unit Spectroscopic Explorer (MUSE) instrument on the Very Large
Telescope (VLT), which provides critical information on the properties of the gas
soon after stars and clusters have formed; and the Hubble Space Telescope (HST),
which provides information on the stars themselves.

Federman, Steven R.
A Multi-Wavelength Study of the Nature of Diffuse Atomic
and Molecular Gas
$23,971
Proposed observations under this initiative form a key component of a
multi-wavelength study of diffuse atomic and molecular clouds. Outcomes will
be the most detailed study of diffuse atomic and molecular gas from spectral
measurements spanning nearly seven orders of magnitude in wavelength.

Federman, Steven R.
Constructing a Phase Diagram for the Interstellar Medium
through the Analysis of O I Fine-Structure Excitations
$17,366
This is a study using archival spectra acquired with the Hubble Space Telescope.
Analysis of the populations among fine-structure levels in neutral oxygen will yield
the density and temperature of interstellar gas. The results will be compared to
predictions from available theoretical models.
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Federman, Steven R.
Improved Constraints on Grain Growth from a Survey of Phosphorus
and Chlorine Depletions in the Diffuse ISM
$15,600
Using data from the Hubble Space Telescope Archive, this project examines the
amount of phosphorus and chlorine depleted onto interstellar grains. This is
accomplished through measurements of gas phase, elemental abundances via
interstellar absorption in the spectra of background stars in the Milky Way galaxy
relative to the Solar System abundances for these elements. The analyses are
based in part on previously published atomic data acquired with the Toledo
Heavy Ion Accelerator.

Megeath, Samuel Thomas
A Snapshot WFC3 IR Survey of Spitzer/Hershel-Identified Protostars
in Nearby Molecular Clouds
$188,128
This program is a snapshot survey of 312 protostars identified in surveys of
molecular clouds, extending an existing survey of the Orion molecular clouds.
This survey significantly increases the number of protostars imaged at 80 AU
resolution and impacts several key problems in star formation.

Megeath, Samuel Thomas
HST/WFC3 Spectroscopy of < 400 AU Companions to
Orion Young Stellar Objects
$71,357
This project performs WFC3 G141 grism spectroscopy of companions to young
stellar objects in the Orion Molecular Cloud. Grism spectroscopy detects
broad-water features in the photospheric spectrum and determines spectral types
and masses for the sources observed.
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Megeath, Samuel Thomas
The 6 pc DASH: A WFC3 1.6 Micron Survey of the Orion
Integral-Shaped Filament
$27,869
This project proposes a 1.6 micron WFC3 survey of the 6 pc long integral shaped
filament (ISF) in the Orion A cloud using the DASH (drift and shift) method.
At a distance of 388 pc, the 6000 solar mass ISF is the nearest region of
massive star formation, sits directly behind the Orion Nebula, and hosts the
Orion Nebula Cluster with more than 2000 low-mass stars. It is the best
laboratory for understanding the network of processes, such as gas fragmentation
and collapse, feedback from outflows and radiation, and dynamical interactions,
found in massive filamentary clouds. Using the DASH method, we will efficiently
map a 6 x 0.9 pc strip along the length the ISF with 80 AU resolution in the
F160W band. With these data we will search for multiple systems, obtaining
excellent statistics on multiplicity as a function of environment, resolve protostellar
envelopes and edge-on disks, and comparing to previous HST data, measure
proper motions of stars and search for time variable scattered light nebulae.
These observations will build on a long legacy of ISF observations, and they will
set the stage for observations with JWST and WFIRST.

Richardson, Noel Douglas
The Nature of the Current Outburst of the Be Star HD 6226
$27,073
The Be star HD 6226 has shown quasi-regular photometric outbursts, and these
episodes correspond to epochs where the star builds an equatorial decretion disk;
the exact time of the onset and duration of the episode differ every cycle.
Spectroscopists caught the beginning of the disk-building, and this allowed us
to probe the disk evolution spectroscopically and polarimetrically. By using the
results of this variability campaign, we constrain the process by which Be stars
build their disks using the viscous decretion disk model. Our project observes
HD 6226 with STIS to obtain accurate flux measurements and high-resolution
spectroscopy so models can be developed.

Smith, John-David T.
Radiative Feedback from Massive Stars as Traced by Multiband
Imaging and Spectroscopic Mosaics
$22,350
This project is part of an “Early Release Science” program of the James Webb
Space Telescope (JWST), set to launch in 2021. It will use the power of the
infrared JWST telescope to explore the regions directly adjacent to, and highly
illuminated by, bright, massive stars. Our role in the project is to adapt a physical
model that we pioneered to measure the properties of very small carbon-rich
dust grains that pervade these environments.
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United States Department of Agriculture
The Department of Agriculture (USDA) has a long tradition of
supporting academic research since its founding in 1862, the same
year that President Lincoln signed into law legislation creating the
land-grant agricultural university system. The USDA supports a
broad range of programs in agriculture, food, rural communities,
nutrition and sustainability. Most of these programs are in
non-research and development (R&D) categories. The University
of Toledo (UToledo) ranks as one of the top non-land-grant
universities in total USDA funding. UToledo has a strong
relationship with the Agricultural Research Service (ARS), the
U.S.’s leading agriculture R&D agency. The ARS, through its
Midwest area office in Peoria, Ill., supports UToledo programs in
greenhouse horticulture and fish viruses.

D E P A R T M E N T O F A G R I C U LT U R E
Fisher, Timothy G.
Research Support Agreement: Acquisition of Goods and Services
$80,700
Each year, the funds from this grant support the USDA in hiring a student from
The University of Toledo to work in their labs and to pay for any supplies needed.

Heckathorn, Scott Alan
Biomonitoring of Iron Deficiency and Toxicity in Ornamental Plants
$67,830
Iron is an essential mineral nutrient for plants, and iron deficiency and toxicity are
both common and economically costly in crops. We are investigating why some
ornamental crops are sensitive to iron toxicity at low pH (e.g., geranium) or iron
deficiency at high pH (e.g., petunia), focusing on the regulation of iron-uptake
proteins and processes in roots. Results from this project will improve tolerance
to iron stress in these crops by identifying traits to be used for selective breeding.

Heckathorn, Scott Alan
Biomonitoring of Nutritional and Environmental Stress in Plants
$1,651,177
Working in collaboration with the United States Department of Agriculture
research unit at The University of Toledo (UToledo), this project designs and
develops novel antibody biomarkers and companion diagnostic assays to plant
nutrient metabolism proteins. These biomarkers and assays are used in basic and
applied research, including early detection of nutrient stress, identification of
unknown nutrient stressors, and identification of desirable crop types. The
commercial potential of these inventions is currently being evaluated by UToledo.

Heckathorn, Scott Alan
Investigating Leaf Angle Response to Temperature and Carbon Dioxide
$258,414
This project is further investigating our recent discovery (funded by the USDA)
that the combination of elevated CO2 and elevated growth temperature causes
leaves of certain plants to bend dramatically upward during their growth. This
upward bending of leaves reduces their light capture for photosynthesis and,
hence, plant growth. This plant response may be restricted to species with
compound leaves or certain groups of plants.
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Krishnamurthy, Malathi
Immune Evasion in Aquatic Rhabdoviral Pathogens
$1,160,058
In North America, rainbow trout are a high-value seafood product, whose industry
is limited by access to cost-effective production methods and limited resistance
to significant flavobacterial (F. columnare and F. psychrophilum) and novirhabdoviral
pathogens (Viral Hemorrhagic Septicemia Virus: VHSV and Infectious Hematopoietic
Virus: IHNV). This research addresses these important areas by: (1) conducting
molecular analyses of viral diversity, factors contributing to virulence, and
effects on the host innate immune response as a means to better understand
pathogen-host interactions; (2) using novel genetic techniques to characterize
mechanisms of virulence in Flavobacterium spp. as a means to control
flavobacterial disease in rainbow trout; and (3) determining novel ways to
manipulate the host innate immune response to increase production of
antimicrobial peptides (AMPs) and determine their anti-bacterial and anti-viral
roles to improve health in rainbow trout.

Kumar, Matam Vijay
Anti-Inflammatory and Antioxidant Effects of Potato Anthocyanins —
Role of Gut Bacteria
$18,931
We hypothesize that anthocyanins modulate gut microbiota composition and
exert anti-inflammatory activity. The goal of this project is to evaluate the
beneficial effects of anthocyanins present in the purple potatoes in murine
models of inflammatory bowel diseases.

Leisner, Scott M.
Analysis of Mechanisms Involved in Induction of Abiotic and
Biotic Stress Tolerance in Horticulture Crops through Nutrition
and Temperature
$781,394
The objectives of this cooperative research project are to: (1) determine the
effects of silicon (Si) on copper (Cu) toxicity; (2) examine Si transport and signaling
pathways; and (3) elucidate how cool temperatures delay Cauliflower mosaic
virus infections.
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Reid, Neil
Industry Clusters and Location of Agriculture: Establishing
a Theoretical Base for Economic Development Practice
$16,000
The primary goal of this project is to identify which agricultural commodities
exhibit knowledge-driven locational clustering. We hypothesize that for production
agriculture, clustering propensity exists on a spectrum. Economic development
officials need to understand the nature of this spectrum if they are to use the
proper development tools.

Relue, Patricia Ann
A New Technology for High-Yield Conversion of Biomass Carbohydrates
to Furans for Bioproducts
$489,987
This project develops bio-based furfural and HMF that can be further upgraded
to biopolymers, biosolvents, fuel additives, and fuels. The challenge is to devise
a pathway to efficiently transfer sugars from biomass hydrolysate into the
non-aqueous media; produce the furan in high yield; and isolate it for downstream
processing, all with low energy input and recycling of process streams.
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National Aeronautics and Space Administration
The National Aeronautics and Space Administration (NASA) is an
important source of support for university research and the
education of scientists and engineers. NASA has been subject to
shifts in funding as space mission-related projects have completed
their cycles and new administrations enter with different space
priorities. NASA is a major source of support for The University of
Toledo (UToledo), particularly the College of Engineering’s aerospace
research. The College of Engineering has a long relationship with
the NASA Glenn Research Center in Cleveland, Ohio, which fosters
research collaboration. In addition, UToledo’s astrophysics faculty
have enjoyed NASA support for decades, with NASA’s interest in
global climate monitoring. UToledo’s environmental scientists
and geographers also have won significant NASA funding awards.

N AT I O N A L A E R O N A U T I C S
A N D S PA C E A D M I N I S T R AT I O N
Becker, Richard
Hyperspectral Imager Atmospheric Correction
$107,000
NASA Glenn Research Center is developing the method of using hyperspectral
imagers on aircraft to take images of bodies of water to monitor and study the
development of harmful algal blooms (HABs). This activity has intensified since
2014 when HABs in Lake Erie left 400,000 citizens without municipal water.
NASA’s hyperspectral image data requires calibration, and the calibration
information must be acquired on land and over water. Atmospheric corrections
need to be performed on this data to yield the true spectral shape for
identification of algal content, and post-processing is required to turn data
into information that enables water resource management decisions.

Cushing, Michael C.
A Spitzer/HST Case Study of Weather on a Y Dwarf
$10,000
This program studies the variability of a single Y dwarf at multiple wavelengths
using both HST and Spitzer. Simultaneous observations at multiple wavelengths
in principle allow a more accurate inference of the underlying cause of variability.
Variability studies can be used to advance our understanding of the threedimensional structure of brown dwarf atmospheres.

Cushing, Michael C.
Brown Dwarf and Exoplanet Weather Forecasts: Are Y Dwarfs
Partly Cloudy?
$363,000
These observations determine and characterize any mid-infrared variability
exhibited by the Y dwarfs and determine whether the variability evolves over time
scales of many months. These observations not only improve our understanding
of the atmospheric dynamics of brown dwarf atmospheres but also directly inform
the interpretation and characterization of cool gas giant exoplanets detected with
the next generation of high contrast imagers like the Gemini Planet Imager and
the SPHERE instrument for the VLT.
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Cushing, Michael C.
Planet Occurrence around Mid-M Dwarfs in the Kepler Field
$74,098
Planet occurrence rate has been found to increase with decreasing stellar mass,
and one in four M dwarfs are expected to host Earth-sized planets within their
habitable zones. M dwarf systems are, therefore, the most promising targets
in the search for exoplanets. To make an accurate calculation of the planet
occurrence rate around mid-type M dwarfs, researchers need to determine the
stellar properties of a statistically significant fraction of these stars. This project
characterizes the properties of M dwarfs in the Kepler field through red optical
spectra with Hydra, in order to constrain the planet occurrence rate.

Czajkowski, Kevin Paul
Mission Earth: Fusing GLOBE with NASA Assets to Build
Systemic Innovation in STEM Education
$6,091,374
The MISSION EARTH team consists of geographically distributed partners
committed to working with urban and rural high-need school districts in the
Northeast, Midwest, Southwest, and Northwest, to produce national systemic
change in STEM education. MISSION EARTH brings together scientists and
science educators to develop a K-12 “Earth as a system” curriculum progression
following research-based best practices. This project reinvigorates earth science
education through fusing the GLOBE program, NASA assets, and current and
new NASA missions. Online training modules have been developed and are
being made public.

Federman, Steven R.
UV Laboratory Measurements of Oscillator Strengths, Radiative
Lifetimes, and Dissociation Products of CH, C2, and CS
$23,620
The principal objective of this project is to provide data on the vacuum
ultraviolet photodissociation of CS, C2 and CH through a combined experimental
and theoretical study. The molecules are detected in a number of astronomical
environments and play an important role in the carbon chemistry network, where
photodissociation is thought to be the key destruction pathway for these species.
Our goal is to contribute accurate destruction rates of these important small
molecules to modern astrochemical models, which in turn aids interpretation
of data from NASA missions such as the Stratospheric Observatory for Infrared
Astronomy (SOFIA) and the James Webb Space Telescope (JWST).

40 | N A T I O N A L A E R O N A U T I C S A N D S P A C E A D M I N I S T R A T I O N

Hixon, Duane
Compact Gas Turbine Compressor CFD Analysis
$381,437
Research has shown that the noise from jet aircraft engines has three main sources:
noise from the high-velocity jet exhaust, “tone” noise generated by the flow
through the spinning fan blades inside the engine, and “broadband” noise generated
by turbulence in the flow through the engine. In the last fifty years, the engine
noise from commercial aircraft has been significantly reduced through the use
of large-diameter high-bypass-ratio jet engines with lower exhaust velocities,
incorporating fan blades carefully shaped to reduce tone noise generation, and
internal acoustic liners, which absorb much of the tone noise before it can exit
the engine. These noise reduction advances have been so successful that the
broadband noise is now a major part of the noise from these modern engines.
This project is focused on the direct prediction of turbulent broadband noise
production in realistic jet engine configurations, using state-of-the-art computational
aeroacoustics computer programs (developed at UToledo and run on NASA
supercomputers) to provide insight into how broadband noise is generated,
which will guide the next generation of noise reduction strategies for commercial
jet aircraft engines.

Hixon, Duane
Scalable Production of Boron Nitrate Nano-Sheet (BNNS)
Using Compressible Flow Exfoliation
$40,819
Over a decade of research has shown that atomically thin, 2D nanomaterials
(e.g., graphene) are a game-changing technology for a wide range of applications
in energy, health, and consumer goods; however, their mass proliferation is limited
by the lack of industrially viable production processes. This project will research
and develop the recently conceived compressible flow exfoliation (CFE) technique,
which is an ultrafast, “green,” and continuous manufacturing process for
synthesizing various types of 2D nanomaterials, potentially at a fraction of
time and costs as other comparable batch processes.

Hixon, Duane
Turbomachinery Computational Aero-Acoustics Research
$2,050,483
This work focuses on the prediction of turbomachinery noise generated from
jet aircraft engines, using the new generation of high-performance computers.
The resulting prediction tool can then be used to find ways to reduce jet engine
noise, while having minimal impact on fuel economy and performance.
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Keith, Theo G.
Advanced Aerospace Seals Research
$1,343,252
Our goal is to design, develop, evaluate and implement cutting-edge seals
and sealing technology ranging from fundamental concept research to
flight hardware integration.

Keith, Theo G.
Advanced Computational Simulation of Multistage Turbomachinery
$241,100
Our goal is the development of advanced computational tools for simulation and
analysis of 3D unsteady multistage turbomachinery in support of aeropropulsion.

Keith, Theo G.
Advanced Computational Tools for the Simulation of
Multistage Turbomachinery in Support of Aeropropulsion
$311,366
The goal of this project is to validate design objectives for a new propulsor
developed under the NPAI subproject, using the unsteady turbomachinery code
TURBO. The approach is to couple LAVA with TURBO for integrated airframe/
pulpulsor simulations. Wind tunnel test data are to be used for the validation
of the computational results.

Keith, Theo G.
Advanced Microscopy and Microstructural Analysis
$1,115,086
This subtask will provide detailed microstructural, chemical and high-resolution
characterization and analyses to establish structure-property correlations in
various advanced materials being explored in response to NASA mission needs
for new and game-changing aerospace materials technologies. A portion of this
task involves the evaluation of the microstructures of materials and components
generated using additive manufacturing techniques for aerospace and hypersonic
applications. The characterization and mechanical properties of laser powder bed
fusion of advanced copper alloy and electron beam freeform fabrication of various
superalloys will result in the development of a unique and novel database suitable
for the design of future aircraft and space engines.
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Keith, Theo G.
Aeroelastic Analysis for Boundary Layer Ingesting Inlet-Fan
$1,413,282
Boundary layer ingestion, proposed for future hybrid, wing-body aircraft, is
estimated to save about five percent in aircraft fuel. However, the engine fans of
this proposed aircraft are subjected to unsteady flow, have to be designed so that
blade fatigue stresses are low, and have enough damping not to fail due to flutter.
This research develops analysis procedures to predict fatigue and flutter behavior
of these fans and advises on redesign, if necessary.

Keith, Theo G.
Analysis and Testing of Advanced Materials and Structures
$342,002
Environmental barrier coating (EBC) is an enabling technology for the successful
application of ceramic matrix composites (CMCs) in air-breathing gas turbine
engines. Spallation of EGCs induced by a thermally grown oxide (TGO) layer is
a key EBC failure mode. The TGO layer, resulting from steam oxidation, grows
either from a silicon bond coat layer (if present) or from the silicone carbide-based
substrate itself. This project evaluates two EBC systems with uniform and
non-uniform layers incorporating damage. A sensitivity study to examine the
evolution of stresses due to the growth of TGO is being conducted. Current work
incorporates time-effects like creep/relaxation in various layers as well as any
volumetric changes that occur due to the phase change of TGO material.

Keith, Theo G.
Analysis and Testing of Advanced Materials and Structures (85T.08)
$785,416
Development of constitutive and life prediction methods that incorporate material
non-linearity, damage, and failure, including associated uncertainties that occur
at various scales, is crucial to understanding the behavior of advanced ceramic
matrix composites. This project advances state-of-the-art safe and reliable
utilization of these advanced ceramic matrix composites in aerospace structures.

Keith, Theo G.
Analysis for Future Aircraft Propulsion Systems
$755,933
Hybrid electric propulsion has been identified as a means of reducing fuel
burn and emissions in future aircraft. To enable these benefits, the propulsion
components must be significantly more lightweight than current technology.
This effort investigates motor types, configurations and component materials
with the goal of substantially improving power density (power per unit mass),
while maintaining efficiency.
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Keith, Theo G.
Analysis for Future Aircraft Propulsion Systems
$292,095
This research supports the efforts of NASA to increase fuel efficiency, and reduce
emissions and noise in commercial aircraft through hybrid electric propulsion.
The High Efficiency Megawatt Motor will have the efficiency and specific power
required to realize these benefits. Analysis and testing of a cryo-cooler embedded
within the motor’s rotor are being performed as part of this project.

Keith, Theo G.
Compact Gas Turbine Compressor CFD Analysis
$361,261
The goal of this project is to develop computational meshes for both steady
and unsteady simulation codes using MMESH and/or APG. The simulation codes,
consisting of APNASA, Turbo, GlennHT, and Tenasi will generate the speedlines
to meet the objectives of the AATT Small Core Task.

Keith, Theo G.
Computational Investigation of Turbine Aerodynamics
and Heat Transfer
$231,950

Keith, Theo G.
Development of Computed Tomography and Digital Radiography
for Aerospace Materials and Facilities Operations
$577,649
This project utilizes state-of-the-art X-ray and computed tomography
technologies and procedures for the characterization of materials and
components of interest to various NASA programs.

Keith, Theo G.
Experimental and Computational Investigation of Turbine
Aerodynamics and Heat Transfer for CGT Power Extraction
and High-Power Density Core
$69,104
The objective of this project is to develop and test thermal conductivity models
for the SiC/SiC CMC blade material for conjugate heat transfer computation using
GlennHT. A parametric study for these models are to be carried out to assess
their performances.
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Keith, Theo G.
Experimental Support for Measurements of Blade Vibrations
$25,992
This research includes experimental support for measurement of turbomachinery
blade vibrations using a new Non-contacting Stress Measurement System (NSMS)
that will be used in the Dynamic Spin Facility of the NASA Glenn Research Center.
This system directly measures blade tip displacements while spinning, and
can be used to determine resonance frequencies and damping.

Keith, Theo G.
Extended Durability of Materials in Aerospace Propulsion
and Power Systems
$1,342,404
This project evaluates the long-term durability of various materials for aerospace
applications to address the new NASA initiative needs in the development of
high-temperature and lightweight structural materials for aerospace and
manned space applications.

Keith, Theo G.
High Temperature Materials and Coatings for Extreme Environments
$379,005
This project involves a wide range of laboratory tests with the purpose of exposing
materials, coatings, and other durability-enhancing measures to a variety of
harsh environments.

Keith, Theo G.
Microstructural Analysis and Structure Property Relationships
in Advanced Metallic Materials
$1,634,372
In this project, smart, high-temperature, shape-changing materials and
advanced thermal barrier coatings are developed for the “aeronautics mission”
of improved engine efficiency and harsh environmental protection. Nanometer
and atomic-level structural knowledge are used for problem-solving, as well as
component design and development.
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Keith, Theo G.
Nondestructive Evaluation for Aerospace Materials and Structure
$333,230
Non-destructive evaluation (NDE) is a critical element of NASA Glenn Research
Center (GRC) materials and structures projects. These NDE evaluations are used
in development of advanced materials, in understanding issues associated with
advanced manufacturing techniques, and in diagnosing failure modes of structural
components. NASA GRCs state-of-the-art capabilities for non-destructive
evaluation of materials include digital radiography and computed tomography.
The instrumentation requires specialized expertise for development of customized
procedures, carrying out analysis, and keeping the instrumentation and data
infrastructure up-to-date. Specialized knowledge of the physics associated with
radiation exposures, similar to that which is used for NDE systems, is also needed
for materials exposure experiments for energy conversion technologies.

Keith, Theo G.
Reimbursable Research and Engineering Support for Development
and Testing of High Temperature Seals for DARPA High-Speed
Vehicle Program – SAE-0102
$75,556
This project includes research, development, and testing of cutting-edge
aerospace seals in support of a DARPA project.

Keith, Theo G.
Research and Engineering Support for Advanced Seals Development
$561,569
This project includes research, development, and testing of cutting-edge
aerospace seals in support of multiple NASA projects.

Khanna, Raghav
GaN-Based Power Bus Converter with Autonomous Control
for Deep Space Small Spacecraft Power Subsystems
$80,000
Jet-propelled deep space exploration has benefitted from solar power; however,
the atmosphere in space is subject to rapid changes in solar irradiation as well
as temperature. This makes maximum power delivery to spacecraft difficult.
The objective of this project is to develop new control algorithms, using
radiation-hard power electronic materials to ensure that the solar powers
employed in spacecrafts are continuously delivering maximum power, despite
any changes in solar irradiation and temperature.
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Medling, Anne Marie
Driving the AGN Feedback Story with the Highest
Resolution Observations
$115,723
The effect of supermassive black holes on their host galaxies can be dramatic and
represents a significant uncertainty in our understanding of how galaxies evolve.
This project will obtain spatially resolved multiwavelength observations of gas and
stars around nearby black holes to characterize how they grow and what feedback
effects they have on their surroundings. These new observations are tuned to
provide key constraints for state-of-the-art computational simulations of galaxy
evolution, to directly impact our understanding of the physical processes going
on in galaxies.

Megeath, Samuel Thomas
A Spitzer, Herschel, and WISE Census of Protostars with
500 pc of the Sun
$178,273

Megeath, Samuel Thomas
Bow-Shocks and Jets in the Far-IR: Velocity Resolved
$80,199

Megeath, Samuel Thomas
Orion: The Final Epoch
$141,311

Megeath, Samuel Thomas
Two Decades of Protostellar Variability in the IR: An ISO, Herschel,
Spitzer, SOFIA and NEOWISE Archival Study
$153,776

Mueser, Timothy
Microgravity Crystal Growth for Improvement in Neutron Diffraction
and the Analysis of Protein Complexes
$363,390
Hydrogen atoms play critical roles in catalysis and protein drug interactions
but scatter X-rays weakly and are difficult to locate using X-ray diffraction.
Neutron diffraction (ND) is a powerful, complementary technique to overcome
this limitation but requires growth of well-ordered, large crystals — a challenge
for many proteins and protein complexes. The use of microgravity to eliminate
crystal defects and micro-heterogeneity is essential for successful crystal growth
for both ND and protein complex structure determination.
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Richardson, Noel Douglas
Detection of Non-Thermal X-ray Emission from Gamma2 Velorum
$25,000

Richardson, Noel Douglas
Legacy HETG Spectrum of a Massive Star: Zeta Pup
$17,000

Richardson, Noel Douglas
Modeling the Dust Formation and Detecting PAHs Around
Carbon-rich WR Binaries
$100,000

Smith, John-David T.
Driving the AGN Feedback Story with the Highest Resolution Observations
$152,816
The effect of supermassive black holes on their host galaxies can be dramatic,
and represents a significant uncertainty in our understanding of how galaxies
evolve. This program obtains spatially resolved multiwavelength observations of
gas and stars around nearby black holes to characterize how they grow and what
feedback effects they have on their surroundings. These new observations are
tuned to provide key constraints for state-of-the-art computational simulations
of galaxy evolution, to directly impact our understanding of the physical processes
happening in galaxies.

Smith, John-David T.
Infrared Abundances and the Chemical Enrichment of the Universe
$249,592
All elements heavier than hydrogen or helium were produced in stars. This project
aims to explore the important and poorly understood history of enrichment of
these heavy elements in the gas in galaxies across cosmic time, by developing
new methods to measure their presence using long wavelength infrared lines.
In addition to penetrating the dust enshrouding the most massive galaxies in the
early universe, these relatively unexplored long wavelength tracers also have
the potential to solve decades-old problems with the traditional approaches
to assessing element abundance.

Smith, John-David T.
Unlocking Far-Infrared Metal Abundances in NGC628
$117,600

48 | N A T I O N A L A E R O N A U T I C S A N D S P A C E A D M I N I S T R A T I O N

United States Department of Health and Human Services
The Department of Health and Human Services (HHS) is responsible
for protecting the health of all Americans and has a wide range of
programs and services to achieve this mission. Major divisions of
HHS include the Centers for Medicare and Medicaid Services (CMS),
the Centers for Disease Control and Prevention (CDC), the Food
and Drug Administration (FDA), the Health Resources and Services
Administration (HRSA), the Administration for Children and Families
(ACF), and the National Institutes of Health (NIH). With a medical
school providing education, outreach, and research, The University
of Toledo (UToledo) enjoys robust support from the HHS. The NIH
is the largest supporter of biomedical research in the U.S. and
provides awards through its research project grants, as well as
supporting research at its own laboratories. The HHS is the
largest single-supporter of UToledo projects.
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Aboualaiwi, Wissam Ali
Primary Cilia Dysfunction and Cardiovascular Complications
in Polycystic Kidney Disease
$454,500
The major goal of this project is to study the role of primary cilia in cardiovascular
complications in polycystic kidney disease with a major focus on the role of
primary cilia in hypertension.

Ames, April L.
NIOSH Training Grant Project: Industrial Hygiene
$926,323
The MSOH-IH program at The University of Toledo addresses a NIOSH
“core discipline,” a DHHS Healthy People 2020 occupational safety and health
initiative with a focus on prevention/mitigation of work-related human illnesses/
injuries via anticipation, recognition, evaluation, prevention, and control of
applicable hazardous agents and factors. The NIOSH TPG funds are used to
provide scholarships to graduate students majoring in industrial hygiene, who
will be prepared for employment as highly-qualified, educated and trained
occupational health and safety specialists in the northwest Ohio region and beyond.

Andreana, Peter R.
Novel Methods and Technologies for Synthesis of
Biomedically-Relevant Carbohydrates
$457,136
The study focuses on biologically active oligosaccharides from the microbial
glycome, and selects particular targets based on the biological relevance and
the chemical challenges they present. We aim to develop new, improved, and
robust general technologies and methodologies for glycosylation that will make
it both more efficient and less wasteful in terms of resources. According to this
paradigm, flow and microwave flow methods will be developed for the preparation
of glycosyl donors, acceptors, and promotors, and their eventual use in scalable
glycosylation reactions. We aim to facilitate synthetic intermediates for
oligosaccharide assembly on a large scale for use in the broader community,
especially by non-specialist laboratories. Primary grantee — University of Georgia
at Athens.
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Avidor-Reiss, Tomer
Developing an Animal Model to Identify the Role of the
Sperm Centriole in Fertility
$412,242
The genetics of idiopathic male infertility and early pregnancy loss is still not
completely understood, in spite of their importance and extensive previous analysis.
Based on our new observations on the structure and function of the sperm
centriole, we propose to develop a new mammalian model system that will allow
us to study the role of the sperm centriole during embryo development. Insights
from this approach could contribute significantly to our understanding of both
reproductive disorders.

Avidor-Reiss, Tomer
Molecular Marker for Centrioles Remodeling in Human Reproduction
$150,083
The genetics of reproductive diseases such as idiopathic male infertility, early
pregnancy loss and embryonic defects are poorly understood. This project
screens paternal centriolar proteins to identify molecular markers that are
associated with defective sperm, and that may cause reproductive diseases.

Bridgeman, Thomas B.
Great Lakes Center for Fresh Waters and Human Health
$170,194
The Great Lakes Center is made up of a collection of researchers and projects
with the objectives of studying how environmental factors promote or limit harmful
cyanobacterial algal blooms; creating the data systems and tools needed to better
predict and limit harmful cyanobacterial algal blooms; serving as a resource,
sharing the impacts of algal blooms with communities and stakeholders of
Lake Erie and its watersheds; and training scientists and contributing to global
efforts to understand and mitigate harmful algal blooms.

Burkett, James Patrick
Behavioral and Neurological Effects of Development Pyrethroid
Exposure in Rodents
$249,000
Although pyrethroid pesticides have been approved by the EPA for widespread
use, recent epidemiological studies have linked residential pyrethroid exposure
during pregnancy to increased risk for autism spectrum disorders and ADHD.
This research determines the effects of developmental exposure to pyrethroid
pesticides below the current EPA “no observable adverse effect” level, using
translational rodent models with predictive validity for human psychiatric
disorders. This project will build a productive, long-term research program
focused on the contribution of environmental toxicants toward risk for
psychiatric and neurological disorders, including autism.
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Chadee, Deborah N.
Regulation of MLK3 by Oxidative Stress in Colon Cancer Cells
$442,500
Heightened oxidative stress observed in many cancers, including colorectal cancer,
contributes to the maintenance of the malignant phenotype through modulation
of signaling pathways and physiological responses, including inflammation,
proliferation, and invasion. This project investigates the mechanism by which
oxidative stress modulates the activity and protein level of the MAP3K, MLK3,
to promote persistent activation of ERK MAPK signaling, cell proliferation, and
invasion colorectal cancer cells; it explores novel approaches to target MLK3
in colorectal cancer.

Chattopadhyay, Saurabh
How Non-Transcriptional IRF3 Prevents ALD
$220,656
Alcohol exposure causes major human health problems including various forms
of alcoholic liver diseases (ALD). ALD affects millions of people worldwide and
is a leading cause of preventable death in the U.S. We will investigate how
Irf3 provides protection against ALD. Our goal is to determine the hepatic cell
types that undergo Irf3-dependent apoptosis and to dissect the biochemical
mechanisms of Irf3-mediated protection of liver injury. Successful completion
of our work will reveal the molecular mechanisms leading to ALD progression
and also future treatment options.

Chattopadhyay, Saurabh
Transcriptional and Non-Transcriptional Functions of IRF3 in ALD
$218,213

Chen, Qian
The Molecular Roles of Polycystin in Cytokinesis
$444,437
Mutations in human polycystins PKD1 and PKD2 lead to a common human genetic
disorder; Autosomal Dominant Polycystic Kidney disease (ADPKD) affects
more than 600,000 Americans but the underlying molecular mechanism remains
unknown. Polycystins play a novel function in cell division. This project uncovers
how Pkd2p regulates cell proliferation through yeast genetics and microscopy,
which may provide novel insight into the pathogenesis of ADPKD.
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Cheng, Xi
Genome-wide Investigation of Circular RNAs in Alcohol-Related
Phenotypes Using the Hybrid Rat Diversity Panel
$40,000
This project proposes the use of rat models of the Hybrid Rat Diversity Panel for
identifying and quantifying brain circular RNAs involved in the regulation of alcohol
consumption. Both microarray and RNA-seq approaches are used for profiling
circular RNAs.

Combs, Courtney Kay
AHEC Point of Service Maintenance and Enhancement
$2,557,575
The Ohio Statewide Area Health Education Center (AHEC) Program is located
on the UToledo Health Science Campus and is the recipient of the Health
Resources and Services Administration (HRSA) Point of Service Maintenance
and Enhancement (POSME) cooperative grant. Through the POSME grant,
the Ohio Statewide AHEC Program coordinates community-based experiential
training, pipeline programming, and continuing education in conjunction with
The University of Toledo College of Medicine & Life Sciences, Northeast Ohio
Medical University, Ohio University Heritage College of Osteopathic Medicine,
The University of Cincinnati College of Medicine, and nine regional AHEC Centers.
The AHEC mission is to enhance access to quality health care, particularly primary
and preventive care, by improving the supply and distribution of healthcare
professionals via strategic partnerships with academic programs, communities
and professional organizations.

Combs, Courtney Kay
Area Health Education Centers Program COVID
$88,592
Ohio AHEC’s use of the FY2020 CARES Act Supplemental Funding and its
efforts to prevent, prepare, and respond to coronavirus disease 2019 (COVID-19)
focus on responding or providing access to telehealth technologies to limit the
spread of COVID-19 among Ohio’s elderly population. One of the largest barriers
to the successful implementation of telehealth in Ohio is the lack of broadband
access in Ohio’s households. Two Ohio AHEC Centers, Consortium for Health
Education in Appalachia Ohio (CHEAO) AHEC in Athens and Cleveland Region
Interprofessional (CRI) AHEC have chosen to participate in this project and
their efforts focus on training medical students, health professions students,
community health workers (CHWs), and AHEC scholars to provide telehealth
and digital skills to elderly individuals in eastern Ohio through partnerships
with senior-facing community organizations. The Ohio AHEC Program Office at
The University of Toledo Health Science Campus is providing leadership, guidance,
and evaluation programming support.
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Conti, Heather Raquel
Novel Role for β-defensin 3 in the Regulation of Innate Lymphocytes
and Oral Mucosal Immune Responses
$438,172
This project investigates the immunoregulatory role of β-defensin 3 (BD3) in
oropharyngeal candidiasis caused by Candida albicans, and the contribution of
BD3 to fungal susceptibility in immune modulation and protection against OPC,
to determine how BD3 regulates innate lymphocytes in the oral mucosa during
OPC; this leads to understanding the role of defensins and innate lymphocytes
in the oral mucosa during OPC infection and how BD3 regulates immune cells
in the oral mucosa during OPC. This project also provides an understanding of
pathogenic inflammation associated with the damage induced by head-neck
irradiation, which is a problem in cancer therapy.

Conti, Heather Raquel
The Role of Platelets in Oral Candidiasis
$2,196,554
The oral epithelium is important in host protection against oral fungal infections
caused by the commensal fungus Candida albicans, but the immune mediators
and cell populations involved are not well understood. Our research is relevant to
public health because Candida albicans can cause serious infections in patients
with immune system defects. We are studying the role of platelets and innate
immune cells in protection against diseases caused by Candida albicans.

Crawley, Scott William
Molecular Basis of Apical Protrusion Organization and Function
in Specialized Epithelia
$448,857
This research is relevant to public health because apical domain dysfunction
of transporting and sensory epithelial cells results in serious human disease.
The discovery of CALML4, as a novel component of the homologous adhesion
complexes that control apical domain formation of these specialized epithelia, is
a step forward for the field, and extends the knowledge base of how functionally
divergent epithelia use adhesion as a common mechanism to promote apical
morphogenesis.

Diakonova, Maria
Centrosome-Localized Tyrosine Kinase JAK2 Regulates Cell Proliferation
$449,667
This project seeks to explain the JAK2-mediated intracellular pathways and
provides a better understanding of the mechanisms involved in cell proliferation
or cell division, which could offer insight into future therapeutic approaches
to cancer.
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Dong, Fan
Gfi1-Medicated Inhibition of the Cytostatic Effect of TGFβ
in the Hematopoietic System
$448,500
Gfi1 is a nuclear protein that regulates gene expression and is a key regulator of
blood cell development, but when abnormally activated, may cause lymphoma, a
type of cancer of lymphatic tissue. In this project, we investigate how Gfi1 acts to
inhibit the anti-growth activity of TGFβ, a secreted factor that suppresses tumor
development in the body. Our study advances an understanding of how abnormal
activation of Gfi1 leads to lymphoma.

Du, Jianyang
CO2 Inhalation Enhances the Lability of Fear Memory
$688,100
Uncovering the cellular and molecular mechanisms by which CO2 inhalation
mediates the lability of fear memories is very important, especially as it relates
to many mental disorders. The outcomes of this project will greatly expand our
understanding of memory modification. Moreover, elucidation of this mechanism
has the potential to facilitate the development of novel strategies for treating
mental illnesses in clinics.

Duggan, Joan
Randomized Trial to Prevent Vascular Events in HIV
$170,000
Previous studies have shown that HIV-infected individuals are at higher risk for
heart disease than individuals without HIV. In people with HIV, cardiovascular
disease risk is thought to be influenced by traditional risk factors – such as
cigarette smoking, high blood pressure, diabetes, and high cholesterol —
and also by factors unique to HIV, such as chronic inflammation. The REPRIEVE
trial is testing a strategy to reduce the risk of heart disease among adults
age 40-75 with HIV.

Duggan, Joan
Ryan White HIV/AIDS Program Part C EIS COVID-19 Response
$106,000
The Ryan White Program received funding to prevent, prepare for, and respond
to COVID-19 in people living with HIV (PLWH), which is vital to the increasing
needs of our clients during this challenging time. We are addressing the following
key areas for programmatic clients: outpatient medical care and counseling on
health management for Ryan White Program clients around COVID-19, diagnostic
testing and medication for uninsured Ryan White Program clients suspected to
have COVID-19, and housing and emergency financial assistance related to food
and transportation for Ryan White Program clients impacted by COVID-19.
Part C covers all Ryan White Program eligible clients.
54 | D E P A R T M E N T O F H E A L T H A N D H U M A N S E R V I C E S

Duggan, Joan
Ryan White HIV/AIDS Program Part D WICY COVID-19 Response
$33,874
The Ryan White Program received funding to prevent, prepare for, and respond to
COVID-19 in people living with HIV (PLWH), which is vital to the increasing needs
of our clients during this challenging time. We are addressing the following key
areas for programmatic clients, though this is not an exhaustive list: outpatient
medical care and counseling on health management for Ryan White Program
clients around COVID-19, diagnostic testing and medication for uninsured Ryan
White Program clients suspected to have COVID-19, and housing and emergency
financial assistance related to food and transportation for Ryan White Program
clients impacted by COVID-19. Part D is directed for care of the subpopulation
known as WICY (Women, Infants, Children and Youth).

Duggan, Joan
Ryan White Part C (Title III) HIV Early Intervention Services (EIS) Program
$8,318,741
The Health Resources and Services Administration’s Ryan White HIV/AIDS
Program Part C funds local, community-based organizations to provide
comprehensive primary HIV medical care and support services in an outpatient
setting for people with HIV. This program provides a full spectrum of medical care
and support services to people living with HIV/AIDs in northwest Ohio.

Duggan, Joan
Ryan White Title IV Women, Infants, Children, Youth, and
Affected Family Members AIDS Healthcare
$8,760,996
The Health Resources and Services Administration’s Ryan White HIV/AIDS
Program Part D funds outpatient, ambulatory, and family-centered primary and
specialty medical care for women, infants, children, and youth with HIV. Part D
funding may also be used to provide support services to people with HIV and
their affected family members.

Duggan, Joan
Social Marketing Advertising CTR
$309,125
The University of Toledo Health Science Campus Ryan White Program will present
focused initiatives about PrEP (Pre-Exposure Prophylaxis) to the general public,
by placing ¼ page print social marketing campaign advertisements bi-weekly in
the Toledo City Paper as well as placing bus bench ads in specific locations close
to hospitals, medical facilities, neighborhood health centers, and within specified
zip codes throughout the community.
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Dworkin, Lance
Role of Histone Methyltransferase EZH3 in Acute and
Chronic Renal Injury
$18,964

Ekwenna, Obi
APOL1 Studies in Kidney Transplantation Consortium Clinical Centers
(ASK-CCC)
$6,019
APOL1 Is a gene found predominantly in people of African descent and is
associated with an increased risk of kidney disease in patients. This study focuses
on the effects of these genes and outlines the need to accurately and effectively
determine the safety of African Americans wanting to donate their organs, as well
as the recipients transplanted. The primary outcome of this observational study
is time to death-censored renal allograft failure based on the number of deceased
donors’ APOL1 dominant or recessive genes.

Ferreira, Viviana P.
Role of Complement Regulator Properdin in the Interaction
between Platelets and Leukocytes
$1,749,018
Hypertension (increased blood pressure) is a serious risk factor for kidney and
heart disease. Genetics play an important role in this disease. This project works
to understand the role of genetic factors in understanding the mechanism of
blood pressure regulation.

Furuta, Saori
Normalizing Arginine Metabolism with Sepiapterin for
Immunostimulatory-Shift of HER2+ Breast Cancer
$1,928,750
Breast cancer is immuno-suppressive and refractory to immunotherapy, unlike
other cancer types. This project aims to evaluate the immuno-stimulatory effect
of sepiapterin, an endogenously produced precursor of BH4, the essential
cofactor of nitric oxide synthase (NOS), in breast cancer. Using preclinical models,
we will test our hypothesis that sepiapterin redirects arginine metabolism from
the synthesis of pro-tumor polyamines to the synthesis of anti-tumor nitric oxide
(NO) in tumor cells and tumor-associated macrophages. We will then determine
whether such effects of sepiapterin contribute to the suppression and
prevention of mammary tumors, aiming to justify the use of sepiapterin
as a new immunotherapeutic agent for breast cancer.
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Garcia-Mata, Rafael
Identification of Novel Regulators of Invadopodia Formation
$149,750
Invadopodia are specialized cellular structures that assist cancer cells in invading
surrounding tissues to allow tumor invasion. This project seeks to identify new
genes involved in the regulation of invadopodia. The formation of invadopodia
is regulated by a family of proteins called Rho GTPases, which play key roles in
virtually all stages of cancer progression; we have been studying RhoGTPases
and their regulators. The goal of this project is to identify the genes that are
functioning upstream of the Rho GTPases during invadopopdia formation,
focusing in particular on two families of genes, the RhoGEFs and RhoGAPs,
which activate and inactivate Rho GTPases. The identified RhoGEFs and RhoGAPs
can be used to develop specific inhibitors to slow down, or prevent, invadopodia
formation and thus, invasion and metastasis in different cancer types.

Garcia-Mata, Rafael
Regulation of Epithelial Junctions and Lumen Morphogenesis
by the Scribble/SGEF/Dlg1 Complex
$1,907,567
Most internal organs consist of a monolayer of polarized epithelial cells surrounding
a central lumen, which function to establish a barrier that segregate the internal
medium from the outside environment. This project uncovers the fundamental
mechanisms controlling the function of a novel protein complex that coordinates
junctional assembly, barrier function, and lumen formation in epithelial cells.
Understanding the molecular mechanisms of these fundamental processes,
which are essential for tissue morphogenesis and organ development, is a major
obstacle in our quest to develop therapeutic treatments or prevent epithelial
cancers or to engineer organs in culture.

Gong, Rujun
The Melanocortinergic Pathway in Glomerular Disease
$905,531
Proteinuria is a common finding in patients with glomerular disease and is,
by itself, a modifiable risk factor for long-term prognosis. This project examines
the role of the melanocortinergic pathway in regulating glomerular injury; explores
the sites and modes of action; and tests an entirely novel strategy for treating
proteinuric glomerulopathies based on targeting this pathway. This study paves
the way for clinical trials of melanocortin-based therapy to induce remission
of proteinuria and slow progression to glomerulosclerosis and end-stage renal
disease in glomerular disease.
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Gratz, Kim L.
Mapping Treatment Components to Targets in
Dialectical Behavior Therapy
$54,795
This research optimizes the personalization and efficiency of treatments for
borderline personality disorder (BPD) and related pathology. This work identifies
the unique targets and outcomes of two of the modules from dialectical behavior
therapy (DBT) group skills training: emotion regulation and interpersonal
effectiveness. By identifying the pathways through which treatment effects
of different DBT skills modules are achieved, this research may inform a more
streamlined and modular use of this treatment.

Gratz, Kim L.
Transactional Neurobiological Influences on Parent-Child
Kindergarten Adjustment
$74,639
This is a short-term longitudinal study to clarify transactional influences in the
parent-child relationship on mothers’ and children’s adjustment to children’s
kindergarten entry. Specifically, this study investigates how the predictive
relations between maternal parenting behavior and child adjustment, and between
child temperament and maternal adjustment, differ according to mothers’ and
children’s endophenotypes of reactivity, as measured in neural (EEG asymmetry
and delta-beta coupling), neuroendocrine (HPA axis), and autonomic (heart rate
and respiratory sinus arrhythmia) systems. Results will indicate whether the
pattern of interactions across both adjustment difficulties and positive adjustments
adhere to differential susceptibility, dual-risk (or dual-gain/vantage sensitivity)
or main-effect models.

Hall, Frank Scott
High-throughput Approaches to Determining the Lethality of Synthetic
Psychoactive Cathinones using Danio rerio Larvae
$153,500
The recent rise in the use of “bath salts” (synthetic psychoactive cathinones
or SPCs), structurally similar to methamphetamine and methylenedioxymethamphetamine (MDMA), has been associated with serious adverse consequences,
including death. However, the relative dangers associated with particular SPCs are
uncertain, as are the biological mechanisms underlying these effects. This study
investigates structure activity relationships that may contribute to SPC lethality,
and will develop a Zebrafish assay as a high-throughput approach to assessing
the dangers of this diverse class of drugs.
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Howard, Marthe
Anatomical-Functional Mapping of Enteric Neural Circuits
$6,879,652
Our long-term goal is to develop new strategies to improve gastrointestinal
function by modulating intrinsic and extrinsic neuronal activity. This underutilized
strategy is already proving to be successful in clinical trials but is limited by
an inadequate understanding of the structural and functional anatomy and
neurobiology of the enteric neural circuitry. We aim to fill this information gap
and provide a predictive, functional circuit map of the ENS.

Jayasuriya, Ambalangodage
Multifunctional Bone Putty for Craniomaxillofacial Bone Repair
$2,235,906
Interstitial cystitis is also called painful bladder syndrome, with its etiology
unknown. It is believed that a number of autonomic nervous system disorders
are associated with interstitial cystitis; a chronic pain may suggest neuropathic
abnormality. Aims of this project are to differentiate baseline abnormalities that
occur in interstitial cystitis from those in myofascial pelvic pain and to determine
the specific development, psychiatric, pain, and autonomic response characteristics
common to interstitial cystitis and their family members, that differ from
myofascial pelvic pain.

Joe, Bina
Genetic, Epigenetic, and Dietary Salt Effects on Microbiota
and Hypertension
$1,309,849
This project seeks to address the fundamental relationship between gut and
oral microbiota and the host in the context of salt-sensitive hypertension.
Genetic and epigenetic cause-effect relationships will be examined using an
integrated approach of using custom genetically altered rat strains and
metagenomic, metatranscriptomic and metabolomic approaches.

Karunarathne, Ajith
Diverse Membrane Affinities of Gy Members Deferentially Modulate
the GBy Effectors and Cell Behaviors
$441,323
This project examines the regulation of a crucial group of signaling pathways
named G-protein and GPCRs that help the body control functions, including heart
rate, and are involved in pathological processes such as cancer and heart disease.
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Kennedy, David Joseph
Counterregulatory Mechanisms of Cardiotonic Steroids
in Cardio-Renal Syndrome
$1,136,250
Patients with chronic kidney disease suffer disproportionately from high cardiac
morbidity and mortality. These studies help establish the role of paraoxonases
in the regulation of pro-fibrotic cardiotonic steroids and the development and
progression of cardiac disease in patients with chronic kidney disease. Our
objective is to understand the mechanisms of how paraoxonases regulate and
control levels of pro-fibrotic cardiotonic steroids so we can develop better
treatment strategies to fight against the cardiac disease that affects so many
patients with chronic kidney disease.

Khuder, Sadik
MicroRNA-Based Therapy for Rheumatoid Arthritis
$10,146
MicroRNA-based therapies are emerging as the potential next-generation
therapeutics for a variety of diseases, including rheumatoid arthritis (RA).
Hence, it is important to fully understand the molecular mechanisms of
deregulated miRNA expression in RA. The lack of such knowledge in human RA
synovial fibroblast, an important cell-type known to play an important role in
local inflammation and tissue destruction in RA, has limited our ability to test
miRNA therapeutics. This project will uncover the epigenetics and transcriptional
mechanisms that cause deregulated miR-17 biogenesis and degradation in RA,
and will provide the relevance of miR-17 restoration as a potential therapeutic
strategy in the treatment of RA.

Koch, Lauren Gerard
Resource for Rat Genetic Models of Aerobic Capacity
$1,142,855
This funding provides investigators with a unique rat model system and
bioanalysis to explore the mechanistic basis of complex diseases.

Krishnamurthy, Malathi
Novel Role of RNA Signaling in Crosstalk between Autophagy
and Apoptosis
$442,500
During viral infections, overlapping signaling pathways regulate autophagy and
apoptosis, resulting in both pro-viral and anti-viral effects. How the crosstalk
between the two evolutionarily conserved processes is integrated to determine
the outcome of viral infections remains unclear and represents a critical gap in
our understanding of host response to viral infections and its resolution. The
long-term goal of our research is to understand the role of RNA signaling pathways
in cross-regulating autophagy and apoptosis in the context of viral infections.
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Lecka-Czernik, Beata
Molecular Characterization of Novel Insulin Sensitizers
$982,914
The goal of the Consortium is to characterize the effect of new insulin sensitizers
on bone mass. Previous studies showed that clinically-approved anti-diabetic
drugs TZDs, which act as insulin sensitizers, have a negative effect on bone mass
and increase bone fracture risk. A new class of insulin sensitizers that were
developed in the Scripps Research Institute have an opposite effect to TZDs:
they increase bone mass while having anti-diabetic properties. This research
characterizes the molecular mechanisms by which these drugs have an anabolic
effect on bone.

Levison, Bruce S.
Phase 1 Open Label Trial of the Safety, Tolerability, and Genitourinary
and Pharyngeal Pharmacokinetics of Solithromycin
$740,680

Lewandowski, Linda A.
Educating a Community within a Community: Mental Health First Aid
and Green Zone Training at The University of Toledo and Beyond
$248,465

Lewis, Chandani
Designed for DATA
$299,583

Liu, Guofa
MicroRNA Regulation of Guidance Receptors in Axonal Pathfinding
$468,500
This study investigates miRNA regulation of chick Robo1 expression in
Slit-mediated axon guidance. We propose that high levels of miR-92 repress
cRobo1 expression in precrossing commissural axons, thereby inhibiting Slit
repulsion and allowing axon projection toward the floor plate. During and after
midline crossing, downregulation of miR-92 in CAs allows resumption of cRobo1
expression, which initiates sensitivity to Slit repulsion ensuring axons leave the
floor plate and prevents them from recrossing the midline.

D E P A R T M E N T O F H E A L T H A N D H U M A N S E R V I C E S | 61

Liu, Guofa
The Role of MicroRNAs in Axon Pathfinding
$149,500

Liu, JingYuan
Effective Targeting Survivin Dimerization Interface with
Small Molecule Inhibitors
$342,996
Many ideal targets such as the homo-dimeric protein, survivin, are considered
“undruggable” and are avoided in drug discovery. Recently, we developed a novel
concept and an automated computational method that allows us to identify a
validated hit, LQZ-7, and several active analogues, which can inhibit survivin by
disrupting its homo-dimerization. We will further modify and optimize these
compounds to develop potential new in vivo chemical probes and drugs that
directly work on, and inhibit, survivin for disease management.

Liu, Song-Tao
Understanding and Targeting MELK Overexpression in
Breast Cancer Cells
$468,280
MELK is a gene that is highly expressed in multiple cancers, including breast
cancers with poor prognosis. Presumed MELK inhibitors are being tested in clinical
trials. Nevertheless, how MELK works at the cellular level is poorly understood,
which causes confusion and controversy about whether MELK is a valid cancer
drug target. This work provides urgently needed mechanistic information to
assess the relevance of MELK and MELK inhibitors in cancer treatment.

Matson, Jyl S.
Virulence Inducing Signals of Vibrio Cholerae
$230,250
The goal of our research is to characterize the role of antimicrobial peptides as
a signal to induce virulence gene expression in Vibrio cholerae. This is a newly
described signal in this system and is important since antimicrobial peptides are
known to be present in the intestinal tract where V. cholerae produces virulence
factors. Our work will add to the greater understanding of the complex signaling
involved in cholera pathogenesis.
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McCullumsmith, Cheryl B.
Designed for DATA
$149,692
This project creates a buprenorphine waiver-oriented curriculum across four years
of medical education that is effectively taught to and retained by students,
measured by yearly assessments, course exams, clerkship quizzes, and postmodule quizzes. We propose to integrate opioid use disorder education
comprehensively throughout the four-year medical student curriculum utilizing
didactics and simulation technology. We also developed a DATA waiver training
plan by integrating content covered in Office-Based Buprenorphine Treatment
of Opioid Use Disorder and education of the faculty and students regarding
treatment of opioid use disorders.

McCullumsmith, Cheryl B.
Ohio Opioid Response (SOR) Project
$392,500
The SOR grant will be utilized to provide additional resources both with inpatient
and outpatient populations in Lucas County, Ohio. Those individuals who are
struggling with addiction will have opportunities to gain services in our
treatment setting.

McCullumsmith, Cheryl B.
Optimizing HEAling in Ohio Communities (OHiO)
$131,400
This project leverages state, community, federal, and academic infrastructure and
expertise toward an integrated solution to the opioid crisis and have documented
existing and new collaborations across these many stakeholders in support of the
OHiO study’s Specific Aims: 1) Plan, 2) Implement and 3) Evaluate.

McCullumsmith, Robert E.
Cell-Specific Analysis of Sub-Kinomes in Schizophrenia
$746,872
The overarching goal of this project is to identify novel pathophysiological
substrates that may be targeted to develop novel therapies for schizophrenia.
Using laser capture microdissection, QPCR and enzyme assays, we are assessing
cell-subtype-specific changes in protein kinase expression. These data will
advance our understanding of cell-specific changes in disorders of cognition.
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McCullumsmith, Robert E.
Proteomic Analysis of the Postsynaptic Density-95 Interactome
in Schizophrenia
$11,747

McCullumsmith, Robert E.
Translational Assessment of Brain Bioenergetic Function
in Schizophrenia
$691,235

Messer, William S.
Signal Shaping via Multiple Allosteric Sites on Oligomeric
Muscarinic Receptors
$765,528
This project investigates novel ways to modulate the actions of the neurotransmitter
acetylcholine at its receptors, which contribute to communication between
neurons in the brain. The knowledge gained from this work is expected to
contribute to the development of new therapies for a number of brain disorders,
including schizophrenia and Alzheimer’s disease. Furthermore, because the
receptors that we are studying are considered model systems for a very large
group (superfamily) of receptors, these studies should advance knowledge about
other neurotransmitter receptors that are important to many neurological
and psychiatric disorders.

Nadiminty, Nagalakshmi
Alteration of the miR-let-7c: Lin28 Ratio as a Predictor of
Therapy Resistance in Prostate Cancer
$153,500
Prostate cancer is the second leading cancer in incidence and mortality in
American men. Responsive to androgen ablation therapy initially, almost all
patients progress to a castration-resistant state, for which no effective treatment
is available. Next-generation anti-androgens, such as enzalutamide, have already
begun to show clinical signs of acquired or primary resistance. The biomarker
universally used in prostate cancer screening, PSA, does not predict these
outcomes effectively. This study hypothesizes that the loss of a microRNA (Let-7c),
accompanied by gain of its master regulator (Lin28), may be a potential predicator
of therapy-resistant progression of prostate cancer. This project will have a major
impact on prostate cancer research and lead to the potential development of
a reliable biomarker.
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Nadiminty, Nagalakshmi
MicroRNAs Modulate Therapy Resistance in Prostate Cancer
$273,270
The second leading cancer in incidence and mortality in American men is prostate
cancer. Initially responsive to androgen ablation therapy, almost all patients progress
to a castration-resistant stage, for which no effective treatment is available.
Recently approved next-generation anti-androgens, such as enzalutamide and
abiraterone, have already begun to show signs of either primary or secondary
resistance, which may curtail the duration of efficacy. This study hypothesizes that
microRNA circuits, such as Let-7C:Lin 28, modulate development of resistance to
anti-androgens, and proposes to characterize the role of the Let-7c:Lin28 axis in
the expression of androgen receptor alternative splice variants, which have been
shown to promote resistance to anti-androgens such as enzalutamide.

Nazzal, Munier M. S.
Randomized, Multi-Center, Controlled Trial to Compare Best
Endovascular versus Best Surgical Therapy in Patients with
Critical Limb Ischemia
$106,537
This project compares endovascular procedures versus open surgery for patients
with advanced leg ischemia. It is a randomized study including surgeons and
interventionalists who work as a team for endovascular procedures and
open procedure.

Ninan, Ipe
Mechanisms of Developmental Regulation of Affective Behaviors
$371,786
Adolescence is a developmental stage when the occurrence of anxiety disorders
peaks in humans. This study investigates the mechanism underlying developmental
regulation of fear extinction in mice. We have recently demonstrated that the
diminished fear extinction during adolescence involves specific deficits in medial
prefrontal cortical (mPFC) plasticity. Since the cortical gamma-aminobutyric acid
(GABA)ergic system undergoes a protracted development, we hypothesize that
an increased synaptic inhibition during adolescence causes this plasticity deficit.
Utilizing our highly successful multidisciplinary collaborative approach, we will test
this hypothesis. We expect to obtain significant insights into synaptic, molecular
and intrinsic mechanisms that make the adolescent brain highly vulnerable to
emotional challenges. Furthermore, our study may provide directions for
innovative treatments and preventive strategies for anxiety disorders.
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Ogino, Tomoaki
Anti-Viral Actions of Interferon
$16,759
This project investigates how different interferon-stimulates genes (ISGs) protect
different organs of mice from infection by specific RNA viruses. One focus is on
determining the in vivo antiviral properties of the three Ifit proteins, which are
ISGs that are strongly induced in many tissues of virus-infected mice.

Ogino, Tomoaki
Dissecting Catalytic and Regulatory Functions of Nonsegmented
Negative Strand RNA Viral Polymerases
$1,480,068
Non-segmented negative strand (NNS) RNA viruses include significant human
pathogens, such as rabies, respiratory syncytial, human parainfluenza and Ebola.
This study elucidates common and diversified roles of RNA polymerase L proteins
of NNS RNA viruses in transcription and replication and provides a foundation
for the future development of antiviral agents against them.

Rees, Michael A.
A New Empirical Model of Deceased Donor Kidney Allocation
$24,383

Rees, Michael A.
Optimization and Simulation of Kidney-Paired Donation Programs
$209,391
Kidney-paired donation (KPD) programs provide a unique and important platform
for living incompatible donor-candidate pairs to exchange organs to achieve
mutual benefit. We propose a novel approach to organizing kidney exchanges in an
evolving KPT program with advantages, including: (1) allowing for a utility-based
evaluation of potential kidney transplants; (2) taking into consideration stochastic
features in managing KPD programs; and (3) exploiting possible alternative
exchanges when the originally planned allocation cannot be fully executed.

Ronning, Donald
Trehalose and Mycolic Acid Use in Mycobacteria
$4,814,298
The goal of this project is to better understand the key steps in the biosynthesis,
utilization, and recycling of trehalose in mycobacteria. The research of this project
aims to characterize the biosynthesis and use of a simple sugar that is vitally
important for the viability of M. tuberculosis, to enable the development of new
therapies to treat this infectious disease.
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Sahloff, Eric G.
MINHC Project
$20,000
The focus of this project is the integration of the National HIV Curriculum (NHC)
e-Learning Platform into the education and training curricula of multiple health
profession institutions with an emphasis on medical, nursing,and pharmacy
programs, including graduate education/residency programs. The ultimate goal
of this initiative is to enhance the quality of HIV education and training at multiple
health profession institutions and thereby increase the number of health care
professionals who can provide competent care. The NHC is an excellent tool to
help provide the high-quality, easily accessible, up-to-date training that is vital
for addressing HIV educational needs of health professional trainees.

Sanchez, Edwin
Coupled Transitions of FK506-Binding Domains in
Molecular Design and Signaling
$137,011
FK506-binding proteins (FKBPs) are a family of immunophilin and chaperone
proteins that exert diverse control over immunity, cellular proliferation, and
endocrine functions. This study investigates the structural amino acid similarities
and differences between select members of this family (FKBP12, FKBP51, and
FKBP52) to better define potential drug targets useful in the treatment of
autoimmune diseases, cancers, and hormonally-controlled obesity. This study
structurally characterizes the conformational transitions of five homologous
FKBP domains, and structurally characterizes the differing set of conformational
transitions exhibited by the homologous FKBP domain proteins that function
as regulatory elements within larger signaling complexes. Mutations that
systematically modulate individual transitions within these domains will be
physiologically assayed to examine how these intramolecular transitions may
modulate the larger scale conformational transitions of these signaling complexes,
while offering a complementary approach to developing pharmacological selectivity
among these structurally similar FKBP domains.

Sanchez, Edwin
Nuclear Receptor Chaperones in Signaling and Metabolism
$2,519,837
Metabolism, obesity, and the development of diabetes are under the partial
control of nuclear receptors, such as the glucocorticoid (GR) and peroxisome
proliferator-activated receptor (PPAR) receptors. This study examines two
chaperone proteins that interact with these receptors to control their activities by
a new mechanism involving phosphorylation. Using mice with genetic alterations
to these chaperones, studies will be performed to determine whether they
contribute to the metabolic, diabetic, and bone density effects of the GR
and PPAR receptors.
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Schiefer, Isaac T.
Development of Attenuated Furoxans as Novel Therapies
for Alzheimer’s Disease
$767,500
Breakthroughs in medical science have resulted in improved survival rates and
ultimately a greater prevalence of a variety of devastating neurodegenerative
disorders, especially Alzheimer’s disease (AD). Current AD therapies provide
temporary symptomatic relief, but there is no apparent cure on the verge of
regulatory approval. A new therapy capable of providing even modest symptomatic
relief would be a significant breakthrough. This work focuses on developing a
novel class of small molecules that may provide neurorestorative effects and
could combat the memory loss associated with Alzheimer’s disease.

Shah, Zahoor
Cofilin Signaling in Hemorrhagic Stroke
$1,947,032
This research targets molecules that play a role in the aftermath of a hemorrhagic
stroke. Our lab has identified a protein called cofilin that plays a crucial role in
launching the microglia into action and is also tied to memory problems and brain
nerve cells’ death following a hemorrhagic stroke. Our goal is to develop new
drugs that can block its signaling, and we have already seen some promising early
results after testing the drug in animal models, giving us hope for a breakthrough.

Singla, Ajay K.
Interstitial Cystitis: Elucidation of Psychophysiologic
and Autonomic Character
$22,667
Interstitial cystitis is also called painful bladder syndrome, with its etiology
unknown. It is believed that a number of autonomic nervous system disorders
are associated with interstitial cystitis; a chronic pain may suggest neuropathic
abnormality. This project aims to differentiate baseline neurophysiological
abnormalities that occur in interstitial cystitis from those in myofascial pelvic pain,
and to determine the development, psychiatric, pain and automatic response
characteristics common to interstitial cystitis that differ from myofascial
pelvic pain.

Slama, James T.
Identification of the Elusive NAADP Receptor
$461,898
This project seeks to identify the elusive receptor for nicotinic acid adenine
dinucleotide phosphate, or NAADP, which could lead to the development of
inhibitors that may be useful as antitumor drugs.
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Smas, Cynthia M.
Potential Role of the Novel Angiopoietin-like Protein RIFL/AngptI8
in Hepatocellular Carcinoma
$153,500
In the U.S., the high prevalence of obesity results in increased likelihood of the
development of fatty liver disease, a risk factor for hepatocellular carcinoma.
Our studies investigate the role of a novel secreted protein (RIFL/Angptl8) in both
the development of risk factors for hepatocellular carcinoma and in the onset and
progression of this disease. These studies are important, as they will lead to a
better understanding of the disease processes underlying hepatocellular carcinoma
and may contribute to illuminating new types of therapies for the disease.

Sucheck, Steven Joseph
Methods to Synthesize Oligosaccharide-Fusion Protein Conjugates
and Enhancement of the Antigenicity
$2,338,199
This project synthesizes carbohydrate and protein antigens and converts them
into vaccines. The vaccines will be studied for their immune response against
Pseudomonas aeruginosa.

Sucheck, Steven Joseph
Mycobacterial Trehalose Metabolism as Drug Targets
$2,130,542
This project studies protein structure/function, inhibitor synthesis, and kinetics
of enzymes responsible for the de novo biosynthesis of trehalose and the
downstream use of trehalose in Mycobacterium tuberculosis.

Sucheck, Steven Joseph
Synthesis of Glycopeptide-based Cancer Antigen Vaccines
$334,650
The major goals of this project are to synthesize single molecule MUC1-based
vaccines and the study of antigenicity enhancement mediated via targeting of
Fc-gamma receptors. Our role in this project is the synthesis of vaccines and
tumor antigens for use in immunological studies.
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Sucheck, Steven Joseph
Synthesis of Natural Product Scaffold Selectively Active
against Dormant Mycobacterium Tuberculosis
$422,950
The major goals of this project are to study the mechanism of action studies
of a class of marine natural products against active and latent Mycobacterium
tuberculosis, and to synthesize derivatives of the natural product; our lab’s role
is the synthesis of a bioactive marine natural product and a medicinal chemistry
campaign to improve selectivity for Mycobacterium tuberculosis over
mammalian cells.

Sun, Honglium
Histopathology Correlated Quantitative Analysis of Lung Nodules
with LDCT for Early Detection of Lung Cancer
$11,656
Our role is to provide pathologic assessment of tissue images from lung cancer
patients. Representative pathologic digital images are pulled from each patient,
including areas of tumor, non-tumor, and lymph nodes. The tumor type and
subtype are evaluated, and the areas of invasion, in situ, or non-tumor
components in each image are outlined. The outlined pathologic images
will be further analyzed.

Tan, Cin Cin
Predictors of Parents’ Feeding Behaviors: A Dyadic Perspective
$164,435
Parental feeding practices (e.g., controlling and autonomy-promoting feeding)
are associated with child obesity risk. Yet, prior work on factors (i.e., parent
obesogenic eating and concern about child weight) that may predict such feeding
practices has only focused on one parent, typically the mother. The influence
of other caregivers has not been considered, despite recent calls to highlight
the role that fathers may play in child feeding. This study uses the Actor-Partner
Interdependence Model to examine the independent and interdependent
contributions of parent characteristics in relation to their child feeding practices.

Taylor, Roger Travis
Understanding the Proviral Role for TRAF6 Interaction with
the Viral Protease in Flavivirus Replication and Pathogenesis
$1,931,249
This research focuses on understanding how a cellular antiviral factor, TRAF6,
is used by some viruses to grow and cause disease. Results from this project
will determine how to treat or prevent tick-borne flavivirus infections by
targeting TRAF6.
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Taylor, William R.
Regulation of the Mitotic Checkpoint by Gsk3
$442,500
More than 500,000 people in the U.S. die every year due to cancer, a disease
characterized by uncontrolled cell division, and defects in the segregation of
chromosomes. Losses and gains of whole chromosomes in cancer cells is a
common characteristic that is not understood at the molecular level yet
contributes to cancer progression and malignancy. Our research has uncovered
a new connection between a large number of growth regulator pathways and
the fidelity of mitotic chromosome segregation, which will help in understanding
the processes responsible for cancer formation and drug resistance.

Tian, Jiang
Na/K-ATPase Reduction in Renal Disease-Related Cardiac Dysfunction
$1,841,416
This project tests the hypothesis that renal reduction of Na/K-ATPase and
sustained increase of cardiotonic steroids may cause cardiac-cell death and
heart-chamber dilation. It will also test the role of signaling Na/K-ATPase
complex in this process.

Tietjen, Gretchen
Insulin Resistance Intervention after Stroke (IRIS) Trial
$107,385
This trial is a randomized clinical trial that tests the effectiveness of a new
approach to prevent strokes and heart attacks among patients with a recent
stroke or TIA. The new approach uses a medication, pioglitazone, that reduces
insulin resistance, which is a newly recognized cause of atherosclerosis that
affects nearly half of all patients with stroke and ischemic TIA. At the end of the
study, there will be a comparison of the experiences of patients on pioglitazone
and placebo to see which group had fewer recurrent strokes and heart attacks.

Tillekeratne, L. M. Viranga
Novel Ferroptotic Compounds to Target Mesenchymal Breast Cancer
and Cancer Stem Cells
$449,000
This project investigates a new class of small molecule anticancer agents that
preferentially kill mesenchymal cancer cells, including breast cancer stem cells.
The cellular targets and the mechanism of action of the compounds will be
evaluated. The long-term goal is to develop these compounds as therapeutic
agents for breast cancer types that are resistant to traditional chemotherapeutic
agents and for which no treatment options are currently available.
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Vijay-Kumar, Matam
Interplay between Dietary Fiber and Gut Microbiota in
Hepatocellular Carcinoma
$839,497
This research studies the mechanism of dietary fermentable fiber-induced liver
cancer (inulin, pectin) in mice with microbiota dysbiosis and investigates the role
of short chain fatty acids and bile acid metabolism in inducing liver cancer.

Wang, Xin
CO2 Inhalation Enhances the Lability of Fear Memory
$41,207

Wang, Xin
Neurobehavioral Moderators of Post-Traumatic Disease Trajectories:
Prospective MRI Study of Recent Trauma Survivors
$29,822
This international collaboration is to examine progressive changes in psychological
conditions, as well as brain function and structure, during the initial year after
a traumatic experience to examine the neuroplasticity mechanisms of the
development of PTSD.

Wang, Xin
Study of Early Brain Alterations that Predict Development
of Chronic PTSD
$1,959,943
PTSD is recognized as a public health problem due to its high prevalence,
persistence, and socio-economic burden. Built on recent work by the PI, this
project identifies early brain changes that precede and predict chronic PTSD.
We are applying longitudinal neuroimaging approaches for recognizing early
trajectories of brain changes that can be used in early identification of trauma
survivors who are vulnerable to develop PTSD, and in evaluating early prevention
of PTSD. Early brain functional and structural differences and symptoms in
survivors who do, versus do not, develop PTSD at one year after trauma will be
identified and analyzed using machine-learning approaches to predict PTSD
versus non-PTSD outcomes. Differences over time in brain function and structure
in PTSD and non-PTSD survivors will be identified, and associations between
these differences and progressions of symptoms will be examined. The proposed
work fills an important gap by identifying early and progressive brain changes that
contribute to PTSD development. Our approach can serve to identify brain-based
markers for PTSD development and identify trauma survivors at high risk for
chronic PTSD.
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Wenceslau, Camilla F.
Intrarenal Arteries Sense N-formyl Peptides Leading to
Vascular Injury in Sepsis
$1,244,999
Sepsis and systemic inflammatory response injury (SIRS) are the principal causes
of death in trauma patients in the U.S. About one-third to one-half of patients
meeting the criteria for sepsis are subsequently diagnosed with an infection;
remaining patients are diagnosed with SIRS. A frequent complication with SIRS is
the development of acute kidney injury (AKI). Although it is well-established that
AKI is a unifying factor of sepsis and SIRS in trauma patients, a common mediator
to the many types of sepsis and SIRS has not been discovered. We hypothesize
that formyl peptide receptor activation (FPR) leads to actin polymerization and
consequently vascular collapse. We will evaluate flow and pressure-induced
FPR activation and the effects of N-formyl peptides’ long-term incubation on
vascular plasticity, increase an understanding of epigenetics markers for vascular
dysfunction in intrarenal arteries in sepsis models, collect human arteries to
evaluate FPR activation, and try to develop a patent for deformylase. This
understanding will help develop new treatments aimed at inhibiting the devastating
interaction between mitochondrial fragments and the renal vascular system.

Willey, James
Sequencing Familiar Lung Cancer
$225,758

Willey, James
The Boston University–UCLA Lung Cancer Biomarker Development Lab
$23,025
The University of Toledo (UToledo) will participate in this multi-site, collaborative
effort sponsored by the Early Detection Research Network (EDRN) to validate
several existing biomarkers developed to determine which individuals with
pulmonary nodules detected by CT scan likely have lung cancer. Yearly low-dose
CT screening for lung cancer is standard of care for individuals at high risk, yet
many nodules detected by screening or by diagnostic CT scan are benign.
Complementary diagnostic biomarkers can improve patient care, reduce unnecessary
procedures, and save lives. UToledo will identify and enroll eligible subjects, and
collect and process several types of biological specimens for this study.
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Willey, James
Validation of LCRT Biomarker in Prospective Cohort Study by
PRoBE Design-EDRN
$189,063
This is a Phase 2 biomarker study to develop and validate the Low variant allele
Frequency Actionable Mutation Biomarker (LFAMB), a recently discovered test
for lung cancer risk that is orthogonal to, and potentially synergistic with, our
previously published Lung Cancer Risk Test (LCRT) biomarker. Discovery of the
LFAMB test was enabled through application of a novel targeted next-generation
sequencing (NGS) method that incorporates mixtures of synthetic internal
standard spike-ins to assess low variant allele fraction (VAF) mutations in genes
known to be prevalent in lung cancer tissue. This is a case-control study utilizing
archived airway epithelial cell cDNA specimens and will be conducted in collaboration
with the Early Detection Research Network (EDRN) Clinical Validation Center and
Data Management and Coordinating Center partners.

Williamson, Celia
Healthy Start Initiative: Eliminating Disparities in Perinatal Health
$47,500
This project focused on improving the birth outcomes of low-income, high-risk
predominantly African American pregnant women.

Williamson, Celia
Healthy Start Initiative: Eliminating Racial/Ethnic Disparities
$367,368
The project’s goal is to reduce rates of poor birth outcomes and infant mortality.
We incorporate funds from all available community sources.

Wooten, Ronald Mark
Intravital Assessment of B. burgdorferi Immune Clearance in Skin
$1,520,107
Transmission of Borrelia burgdorferi (Bb) via tick bite leads to the development
of Lyme disease, which is the leading vector-borne disease in North America.
Because current laboratory techniques have proven inadequate, little is known
regarding how these bacteria evade immune-mediated clearance, which is crucial
for establishing disease. This project will utilize novel microscopy-based imaging
techniques to directly observe how Bb interacts with a number of critical immune
cell types in the presence/absence of important immune mediators, thus allowing
identification of key mechanisms that allow these pathogens to escape clearance.
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Xu, Kevin Shuai
Machine Learning and Network Science for Predicting
Kidney Transplant Survival
$274,577
Our main objective is to accurately predict survival times for kidney transplants
by incorporating both data-driven models of human leukocyte antigen (HLA)
compatibility based on outcomes of past transplants and biologically-driven
models of HLA immunogenicity. Accurate prediction of survival times can improve
patient transplant outcomes by enabling more efficient allocation of donors and
recipients, particularly by reducing the number of repeat transplants due to
graft failure with a poorly matched donor.

Yang, Qin
MicroRNA Biomarkers for Oropharyngeal Cancer
$9,000
Although the overall incidence of head and neck cancer has decreased steadily
in the past decades, the number of reported oropharyngeal cancer cases has
increased significantly. This research develops clinical prognostic assays for
individualized oropharyngeal cancer treatment by focusing on microRNAs,
which are a class of small non-coding RNAs that play important regulatory
roles in tumorigenesis.

Young, Michael Christopher
Late-Stage Derivatization of Complex Molecules via
Hydrogen Bond-Directed C-H Functionalization
$450,594
Developing general strategies for late-stage functionalization of complex molecules
is a needed area of research. Using natural products that can be produced via
sustainable fermentation technology is the most expedient method to prepare
complex therapeutic agents, and although semi-synthesis can be a viable strategy
to further derivatize these natural products to achieve potentially more useful
drugs, the majority of unreactive C–H bonds on these molecules are not able to
be selectively functionalized with current technology. To circumvent this challenge
of producing next-generation antibiotic, anticancer, and other needed drugs,
we propose using a hydrogen bonding interaction to position reactive transition
metal catalysts in close proximity to a single C–H bond on complex substrates
bearing a hydrogen bond acceptor. We will provide catalyst and product libraries
to the scientific community, allowing rapid access to new therapeutic targets
as well as demonstrating the viability of the approach to access new
biologically-active molecules.
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Zhang, Jian-Ting
Molecular Targeting the Translational Control Axis in Wnt/β-Catenin
Signaling Pathway
$507,230
Compared with transcriptional regulation, translational control is understudied,
and the roles of eukaryotic initiation factors (eIFs) in regulating gene expression,
in signal transduction and in regulating cell growth, have not been appreciated to
the level of their importance; eIF3a is a putative subunit of eukaryotic translation
initiation factor eIF3 and it appears to be an important regulator for controlling
gene expression at translational level. In this study, we will establish the important
role of eIF3a in Wnt/β-catenin signaling and add a novel translational control
axis to this pathway, which is important in understanding cell growth control and
human colon diseases and establishing eIF3a as a novel drug target. The long-term
goal of this project is to understand the mechanisms of translational control in
gene expression, signal transduction and aberrant proliferation of intestinal/colon
epithelial cells.

Zhu, Jianglong
Development of Novel Approaches for Stereoselective Construction
of Glycosidic Linkages
$642,126
This project: (1) develops an approach for stereoselective synthesis of
6-deoxy-β-D-manno-heptopyranosides via stereoselective anomeric O-alkylation
of 6-deoxy-D-manno-heptopyranose-derived lactol donors; (2) develops
an approach for stereoselective synthesis of β-D-mannosamines and
2-deoxy-2-amino-β-D-mannuronic acids via stereoselective anomeric
O-alkylation of D-mannosamines and 2-deoxy-amino-D-mannuronic
acids-derived lactol donors, respectively; and (3) achieves the synthesis of
two hexasaccharide repeat units from Campylobacter jejuni CPSs and
Bacillus anthracis cell wallsbased on the new glycosylation methods proposed:
coinage metal-catalysis and anomeric O-alkylation.

Zou, Yue
ATR Isomerization in Cellular Responses to UV Damage of DNA
$1,057,967
Ataxia telangiectasia mutated and Rad3-related (ATR) plays a key role in DNA
damage responses relevant to cancer, aging, and other human diseases. A recent
finding from our lab reveals that ATR functions can be modulated by prolyl
isomerization. This project explores the novel role of ATR isomerization in
promoting or suppressing UV-induced cell death and cancer cell survival.
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National Oceanic and Atmospheric Administration
The National Oceanic and Atmospheric Administration (NOAA) is
responsible for monitoring weather, oceans, and other water
resources to protect human welfare and environmental sustainability.
Major activities include work on fisheries and research monitoring
climate change. Although NOAA does not have a large research
and development budget, because of The University of Toledo’s
(UToledo) expertise on the Great Lakes, climate change and
environmental sustainability, UToledo receives funding for many
research projects.

N AT I O N A L O C E A N I C A N D
AT M O S P H E R I C A D M I N I S T R AT I O N
Becker, Richard
Building Resilient Shorelines – Phase IV
$30,017
This project, through the Ohio Department of Natural Resources, extends
previous work relating nearshore fish habitat, and fish abundance and species
richness along the Lake Erie coastline. A GIS model relating shoreline
characteristics and fish abundance was developed and is being used to inform
coastal management decisions about shoreline modifications and their
potential impact on nearshore fish communities.

Bridgeman, Thomas B.
Linking Process Models and Field Experiments to Forecast
Algal Bloom Toxicity in Lake Erie
$89,856
Although Lake Erie’s Microcystis bloom size and location can be reasonably
well-forecasted, fundamental questions remain about the controls and predictability
of toxin production in blooms. This project provides water samples and data
collected during the summer bloom season of 2018-19 to better constrain
knowledge gaps identified by previous research.

Bridgeman, Thomas B.
Portable Toxin Detection Technology to Support Great Lakes
Decision Support Tools
$157,151

Czajkowski, Kevin Paul
Engaging Students and Teachers through GLOBE: Authentic Watershed
Studies in the Maumee and Lake Erie Watersheds
$65,897
The University of Toledo, in collaboration with Defiance College, will offer
professional development with long-term classroom-integrated Meaningful
Watershed Educational Experiences for teachers and students in the Defiance,
Ohio area. Through GLOBE Mission EARTH, teacher/student/scientist partnerships
are formed with the goal of having students conduct authentic scientific inquiry
where the students develop research questions, collect observations through
the GLOBE protocols, analyze the data and present their results. Students learn
about environmental problems facing the Maumee River Watershed and Lake Erie,
including nutrient runoff, invasive species and flooding.
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Czajkowski, Kevin Paul
Great Lakes Student Research Campaign: Engaging Students
and Teachers in Authentic Watershed Studies
$79,467
This project expands our authentic watershed experience to other areas of the
Great Lakes and establishes a Great Lakes Student Research Campaign through
the GLOBE program. This project is engaging teachers and students in Michigan,
Ohio and New York through a partnership between The University of Toledo,
Defiance College, Northern Michigan University and State University of New York
(SUNY) at Fredonia. We jointly offered teacher professional development utilizing
virtual training and web meetings with long-term classroom-integrated meaningful
watershed educational experiences focusing on the watersheds and the
Great Lakes in their area.

Gionfriddo, Emanuela
On-site and In-Laboratory Quantitative Analysis of Pharmaceuticals
and PFAS in Fish by Solid-Phase Microextraction Technology Coupled
to Mass Spectrometry
$96,628

Qian, Song S.
Forecasting the Risk of High Microcystin Exposure in Western Lake Erie
Using Routine Monitoring Data
$29,246

Spanbauer, Trisha
Assessing the Impact of Shore Management on the Resilience
of Coastal Environmental Microbiomes
$119,694
This research seeks to better understand the impacts of coastal management
on the environmental microbiomes of the Western Basin of Lake Erie (WBLE).
Using metabarcoding to delineate the lower food web from nearshore locations
that have different types of shore management and land use, the genetic
fingerprints of these communities may serve as a useful early warning signal
of environmental perturbation.
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United States Department of Education
The Department of Education (ED) supports a range of activities,
many of which are directed to specific States. The University
of Toledo has been successful with awards from the ED targeted
toward specific populations, such as a project in the College of
Engineering for migrant students and teachers.

D E PA R T M E N T O F E D U C AT I O N
Chen, Zhiwei
Choose Ohio First
$83,655
Choose Ohio First Actuarial Science Consortium is a collaboration between the
University of Cincinnati, The University of Toledo and Youngstown State University.
It is designed to increase the number of highly-qualified actuaries in the State of
Ohio by attracting more highly qualified students through scholarship funding,
increasing the quality and quantity of student exposure to the actuary profession
through experiential learning opportunities with our industrial partners and
expanding the role of undergraduate research in actuarial education.

Dinnebeil, Laurie A.
Great Start Higher Education
$150,000
The purpose of Great Start for Higher Education (GSHE) is to enhance the capacity
of associate-degreed early childhood teachers to work with young children who
have disabilities and other special needs. Through a collaborative process, GSHE
staff works with four community colleges in Michigan.

Dinnebeil, Laurie A.
Project LEA: Leading Educators in Advancing Inclusive Early Education
$1,224,057
Project LEA prepares urban, early childhood, special education administrators and
supervisors to serve as educational leaders in their districts through a part-time,
online graduate program of study. This five-year project enrolls four cohorts of
scholars who will complete the program and graduate in two years.

Dinnebeil, Laurie A.
Project Prepare
$254,213
The goal of Project Prepare is to alleviate shortages of highly-qualified early
childhood special educators and related services personnel in the areas of
occupational therapy, physical therapy, speech/language pathology, and school
psychology to work effectively in collaboration to benefit young children with
intensive disabilities and their families. This personnel preparation grant consists
of an online program of study leading to the Ohio Preschool Special Needs
Endorsement for early childhood special educators enrolled in the program and
UToledo’s Graduate Certificate in Teaming in Childhood for early childhood special
educators and related services majors named above.
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McInerney, William F.
Great Start Higher Education (GSHE)
$150,000
Great Start for Higher Education is funded by the U.S. Department of Education
to enhance the preparation of associate-degreed early childhood educators to
work with young children with disabilities and other diverse needs. Staff from
Great Start for Higher Education provides individualized technical assistance to
colleagues from four community colleges across the state of Michigan to enhance
early childhood courses and field placements that lead to an associate degree
in early childhood education.

Rogers Pamela N.
Upward Bound Math & Science Program
$866,630

Rogers, Pamela N.
Upward Bound Program
$5,339,791
Upward Bound provides fundamental support to participants in their preparation
for college. The goal of the program is to increase the rate at which participants
complete their secondary education and enroll in, and graduate from, institutions
of post-secondary education.

Stone, Robin
UToledo Student Support Services
$265,802
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United States Department of Energy
The Department of Energy (DOE) is the leading supporter of
physical science research in the U.S. The DOE also supports work
at its laboratories throughout the nation (Argonne National
Laboratory, National Renewable Energy Laboratory, etc.) and is a
major source of support to students (undergraduates, graduates
and post-doctoral fellows) in STEM disciplines. The DOE has
programs to support basic science, such as atomic physics, and
programs to develop new energy technologies. Given The University
of Toledo’s (UToledo) strengths in energy research, DOE funding is
an important source of UToledo’s research support.

D EPA R T M EN T O F EN ER G Y
Heben, Michael J.
Back-Contact Interface Engineering for Higher Efficiency CdTe PV
$801,349

Heben, Michael J.
Transactive Campus
$249,897

Isailovic, Dragan
Harmful Algae Microbiome
$300,000
This project is funded by Lawrence Livermore National Laboratory (LLNL) in
Livermore, California. The project aims to understand how the microbiome
influences the toxicity of harmful algae in Lake Erie and is led by Xavier Mayali
from LLNL. Dragan Isailovic will lead The University of Toledo (UToledo) portion
of the project in collaboration with Tom Bridgeman (UToledo) and Greg Dick
and Jenan Kharbush from the University of Michigan.

Khanna, Raghav
Seed Program: Investigation of Power Electronics and Control Systems
for Nuclear/Renewable Energy Parks
$165,000

Lipscomb, Glenn
High-Fidelity Simulations of Membrane Gas Separation
Modules - Subproject No. 03
$65,891
Membrane separation processes are a promising alternative for carbon dioxide
capture from concentrated point sources, such as power plant flue gas.
High-fidelity models of the membrane modules used in these processes are
desired to help design modules with the greatest carbon capture efficiency.

Lipscomb, Glenn
Membrane Gas Separation Module Simulations for Process Simulators
$172,813
Several membrane processes for carbon dioxide capture are evaluated at the pilot
scale. The ability to simulate these processes to help guide and interpret pilot
results is desired. The process simulator will be used to help guide and interpret
the pilot test of Membrane Technology and Research, Inc.’s process at Test Centre
Mongstad (TCM) Norway.
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Lipscomb, Glenn
Module Design of On-Demand Facilitated Transport Membrane
$62,488
Decarbonization of the chemical industry can be aided by the development of
production processes that are electrically driven and utilize non-carbon emitting
sources of electricity such as nuclear, solar, or wind. A novel process for separating
olefin-paraffin mixtures will be developed that avoids the high energy costs and
carbon emissions of the current cryogenic process by using a novel facilitated
transport membrane and membrane module.

Messer, William
Cooperative Agreement between The University of Toledo and
USDOE/Nuclear Energy University Programs
$7,500

Mueser, Timothy
Neutron Diffraction Studies of PLP-Dependent Enzymes
$180,000
This is an ORNL GO! Predoctoral Fellowship awarded to Steven Dajnowicz.
The award provided a research assistantship, tuition, and a three-year residency at
Oak Ridge National Laboratories. This research resulted in multiple peer-reviewed
articles including publications in Nature Communication, ACS Catalysis, and the
Journal of Biological Chemistry.

Viamajala, Sridhar
A Comprehensive Strategy for Stable, High-Productivity Cultivation
of Microalgae with Controllable Biomass Composition
$2,397,698
This project includes three objectives performed in an integrated fashion to
achieve high overall biomass productivities with favorable composition for
biofuel production: (1) improve scale and productivity of algal cultures cultivated
in alkaline media; (2) improve biomass composition for improved biofuel
productivity; and (3) develop diverse molecular biology toolkits.
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Yan, Yanfa
Center for Hybrid Organic-Inorganic Semiconductors for Energy
(CHOISE)
$380,139
The Center for Hybrid Organic-Inorganic Semiconductors for Energy (CHOISE)
is an EFRC, founded by DOE BES. National Renewable Energy Laboratory
(NREL) is the lead institute and The University of Toledo (UToledo) is one of the
participants. The mission of CHOISE is to accelerate discovery and elucidate
design principles that enable unprecedented control over emergent properties
involving spin, charge, and light-matter interactions, which are of interest for the
next generation of energy technologies. The tools, techniques, and approaches
used to investigate organic or inorganic systems can be quite distinct; thus,
hybrid organic/inorganic semiconductors (HOIS) require the development of
a multidisciplinary team approach to master their control. Within the center,
UToledo provides a theoretical study of charge and light-matter interactions.

Yan, Yanfa
Improving Durability in the Next Generation of Photovoltaic Materials
Through Discovery and Mitigation of Interface-Based Degradation
Mechanisms
$180,000
This project establishes a feedback loop between synthesis, simulations,
and experimental characterization for identifying phenomena that restrict
hetero-structured PV PCE and stability and inform the tailored design of
new materials with enhanced performance.

Yan, Yanfa
Investigation of Defect Physics for Efficient, Durable, and
Ubiquitous Perovskite Solar Cells
$88,603
This project identifies which defects are imposing the greatest bottlenecks to
improving performance and stability of perovskite solar PV, which can then be
applied to devise defect mitigation strategies. The aim is to provide concrete
experimental evidence regarding both qualitative and quantitative information of
the critical defects (e.g., defect type, nature, location, activation energy, density, etc.).
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Yan, Yanfa
Monolithically Integrated Thin-Film/Silicon Tandem Photoelectrodes
for High-Efficiency and Stable Photoelectrochemical Water Splitting
$101,999
This project proposes to develop double-junction photoelectrodes monolithically
integrated on a Si platform, with the objective of achieving high-efficiency
(solar-to-H2 efficiency of 15 percent) and long-term stability (>1,000 hours).

Yan, Yanfa
Perovskite/Perovskite Tandem Photoelectrodes For Low-Cost
Unassisted Photoelectrochemical Water Splitting
$750,000
This project develops monolithically integrated perovskite/perovskite tandem
photoelectrodes fabricated on low-cost, flexible stainless-steel (SS) or Ni foils to
achieve low-cost, high solar-to-H2 (STH) efficiency, and long-term stable wireless
spontaneous photoelectrochemical (PEC) water-splitting systems.

Yan, Yanfa
Toward Low-Cost, Efficient, and Stable Perovskite Thin-Film Modules
$1,310,268
The project objective is to address the critical hurdles for perovskite solar cell
(PSC) commercialization. The objectives/goals for the first three years are:
(1) evaluate the intrinsic stability against heat, light, and bias of perovskite thin-film
solar cells composed of rationally selected perovskite absorbers and charge
transporting materials (CTMs); (2) develop and optimize scalable deposition
techniques for fabricating stable and efficient PSCs and minimodules; and
(3) develop and deploy accelerated lifetime test (ALT) methods tailored for
PSCs and minimodules.

Yan, Yanfa
Ultra-High-Efficiency and Low-Cost Halide Perovskite-Based
Thin-Film Solar Cells
$439,995
This project seeks to obtain sufficient information on the potential and limitations
of perovskite materials/devices for building a roadmap to bring perovskite
PV technology to market. This project has three major objectives: (1) develop
high-efficiency single-junction perovskite (top and bottom) solar cells; (2) obtain
an understanding of basic material (e.g., doping and defect) and device properties
related to halide perovskites; and (3) demonstrate ultra-high-efficiency tandem
thin-film devices based on halide perovskites.
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United States Department of Homeland Security
The Department of Homeland Security’s (DHS) mission is to secure
the U.S. from threats through security, resilience, and customs and
exchange. There are five Homeland Security missions: (1) prevent
terrorism and enhance security; (2) secure and manage our borders;
(3) enforce and administer our immigration laws; (4) safeguard and
secure cyberspace; and (5) ensure resilience to disasters. The DHS
is not a major supporter of university research but does support
some solar energy research at The University of Toledo.

D EPA R T M EN T O F H O M EL A N D S EC U R I T Y
Yan, Yanfa
Deposition of CdTe Thin Films
$58,394
The University of Toledo provides CdTe thin films for Lithium innovation.
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United States Department of Justice
The Department of Justice (Justice Department) offers grant
opportunities for research to support law enforcement activities
in state and local jurisdictions for training and technical support,
and for programs that improve the criminal justice system.

D EPA R T M EN T O F J U S T I C E
Tucker-Gail, Kasey A.
Center for Student Advocacy and Wellness
$1,072,611
The Center for Student Advocacy and Wellness was established to empower
student success through collaborating with the campus and surrounding
communities, providing an intentional support structure for issue resolution.

Tucker-Gail, Kasey A.
The University of Toledo Program to Address Sexual Assault and
Violence on Campus: The University of Toledo Awareness and
Prevention Project
$299,202
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United States Department of Transportation
As the agency responsible for providing a safe and reliable national
transportation system, the Department of Transportation (DOT)
has one of the largest budgets in the federal government but only
a small percentage of it is dedicated to research and development.
Transportation is important to the economy of northwest Ohio,
and The University of Toledo faculty members are involved
in research to support the region’s transportation economy.

D E PA R T M E N T O F T R A N S P O R TAT I O N
Chou, Eddie Yein-Juin
Transportation Asset Management
$399,999
The University of Toledo (UToledo) has been awarded nearly $1.4 million in
research funding since 2012 by the U.S. Department of Transportation and the
Ohio Department of Transportation to perform transportation asset management
research with the goal of enhancing performance and cost-effectiveness of
highway expenditures. UToledo researchers have developed data-driven decision
support tools to help transportation agencies evaluate, monitor, and predict
highway performance as well as conduct tradeoff analysis among projects or
programs to develop future work plans. Ohio DOT has implemented many
of these tools to support its asset management decisions. Currently, we are
developing a new technique that uses smart sensing technologies to improve
highway safety, and investigating ways to increase highway ride quality.

Chou, Eddie Yein-Juin
Using AI/Machine Learning and Computer Vision for
Transportation Data Collection
$250,000
Transportation agencies need to constantly monitor traffic and road conditions
to provide a safe and efficient transportation system; however, collecting,
processing, and interpreting data are often time-consuming and expensive.
Artificial Intelligence/machine learning and computer vision can provide a faster,
safer and more cost-effective alternative. This research investigates how these
cutting-edge technologies can be used to significantly reduce cost and increase
operational efficiency.
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United States Department of the Interior
The Department of the Interior (DOI) is responsible for the
management of public lands and waterways, including responsibility
for outer continental shelf oil and gas development. The DOI is not
a major supporter of University research, but the U.S. Geological
Survey (USGS) is the primary funder of scientific research in the
DOI. DOI funding to The University of Toledo (UToledo) is mostly
for environmental and geological projects; however, UToledo
does have a long-running project funded by the Bureau of Land
Reclamation on contraceptive vaccine development for wild horses.

D EPA R T M EN T O F T H E I N T ER I O R
Bossenbroek, Jonathan
Assessment of Sandusky River Habitat for Walleye Spawning
$68,405
The Ballville Dam in Fremont, Ohio was removed from the Sandusky River in 2018.
This project quantifies how much walleye spawning habitat is now available and
assesses whether fish are migrating upstream to the newly accessible locations.

Bridgeman, Thomas B.
Lake Erie Live at Maumee Bay State Park
$5,000
HABs have become an annual summer problem for the western basin of
Lake Erie. High cyanobacterial toxin concentrations frequently result in closed
beaches and raise concerns about the safety of drinking water, especially for the
western basin’s premier beach and resort, Ohio’s Maumee Bay State Park (MBSP).
We will collaborate with MBSP to install a computer kiosk display in the lobby
of the park lodge that will provide easy-to-use links to frequently updated HAB
information. Computer kiosk hardware and arrangements with MBSP are in place;
funds support a computer science student to program the computer and to install
the kiosk, and to purchase high-quality backdrops and educational signage
to complement the kiosk.

DeBruyne, Robin
Examination of Factors Influencing Lake Whitefish Recruitment
in the Detroit River and Western Lake Erie
$394,291

DeBruyne, Robin
Ichthyoplankton Community Ecology and Distribution in Lake St. Claire
$499,990
Lake St. Clair is a critical habitat connecting Lakes Huron and Erie. The ichthyoplankton (larval fish) produced here support fish populations in both lakes.
This study quantifies the numbers and species present to explain trends
in adult populations in both lakes.

Fisher, Timothy G.
Surficial Geology Mapping of Glacial Lake Agassiz Strandlines,
Polk County, Minnesota
$17,499
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Hintz, William
Identification of Optimal Sites for Maumee AOC Restoration Actions
in the Lower Maumee River
$330,210
The goals of the project are to: (1) identify what habitats in the Maumee River
are important for biodiversity; (2) identify whether we can restore or enhance
those habitats to promote the recovery of biodiversity in the lower Maumee; and
(3) working with stakeholders, determine where we can feasibly and realistically
restore important habitats within the river. We sampled fish, invertebrates and
water quality during the summer to address the goals of the project.

Mayer, Christine Marie
Field Component: Use of Existing Fishery Assessment Data
to Determine Detection Probability of Rare and Newly Introduced
Nonindigenous Species in Lake Erie
$142,856
Invasive grass carp are spawn in the Maumee and Sandusky Rivers. This project
removes fish and researches ways to improve future removal.

Mayer, Christine Marie
Foodweb Dynamics in Western Lake Erie Associated with CSMI Sampling
$475,000
Lake Erie has changed due to nutrient pollution and invasive species. This study
examines how the diets of young walleye reflect the resulting food web changes.

Mayer, Christine Marie
Lake Huron Trophic Niche
$32,056
Cisco are a native fish that can serve as prey, but may also compete with trout,
salmon and other prey fish in the Great Lakes. Therefore, cisco can be either a
benefit or a detriment to the important trout and salmon fishery depending on
exactly how they fit into the food web in a particular location. This project
examined the diets of cisco in Lake Huron to determine if they largely eat fish
and hence may compete with trout and salmon.
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Mayer, Christine Marie
Removal of Invasive Grass Carp from Lake Erie and Tributaries:
Targeted Collection and Modeling to Improve Catch – includes Barn
$484,834
Invasive grass carp are spawn in the Maumee and Sandusky Rivers. This project
removes fish and researches ways to improve future removal.

Mayer, Christine Marie
Transitioning to a Long-Term Ecosystem Monitoring Program in
the St. Clair-Detroit River System
$499,900
Multiple large reefs were constructed in the SCDRS to provide spawning habitat
to sturgeon, walleye, and whitefish. This project standardizes post-construction
monitoring to ensure restoration projects support the fishery.

Qian, Song S.
Grass Carp Spawning Potential in the Sandusky River
$424,718
Annual grass carp egg sampling in Sandusky River, Ohio, was conducted to
understand the conditions under which spawning is more likely. Since 2015, a total
of 85 samplings were conducted under various flow and temperature conditions.
Among the 85 sampling events, 23 of them detected grass carp eggs. Based on
the data, we have developed a risk assessment model to predict conditions that
correspond to the high likelihood of grass carp spawning. This model is used to
develop a list of potential rivers that have conditions supporting grass carp
spawning. Early sampling and detecting of grass carp eggs in the Maumee River
confirmed the model’s prediction. The project is now shifting focus from the
Sandusky River to other high-risk tributaries of Lake Erie.

Qian, Song S.
Modeling the Response of Fish and Benthic Invertebrate Responses
to Changes in Stream Flow and Land Use in the Cape Fear and
Yadkin/Pee Dee River Basins
$36,032
The goal of this proposal is to provide past and current land cover data, project
scenarios of urban growth, and evaluate scenarios to enhance our understanding
of extent, patterns, and trends of future land cover change. This information is
critical input to groundwater and surface water models being developed by the
U.S. Geological Survey as part of a National Water Census Focus Area Study in
the Coastal Carolinas. These models serve as decision support tools for water
managers regarding water availability within the study area of the southeastern
Atlantic coastal basins of the Carolinas.
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Qian, Song S.
Vegetation Surveying in Support of Grass Carp Spawning Potential
in the Sandusky River Basin
$499,999
This funding supports coordination of vegetation surveys in watersheds across
multiple jurisdictions. It includes a provision for researchers and graduate students
to travel to regional and local professional meetings and national conferences
to discuss the implications of potential spawning of grass carp in Lake Erie. A
UToledo student discovered the first known fertilized egg of invasive grass carp
on the Great Lakes. We monitor eggs and larvae to pinpoint spawning locations.
Vegetation distribution maps help locate adult carp feeding areas and assess
ecosystem damage.

Refsnider-Streby, Jeanine
Can Health of Aquatic Wildlife Indicate the Quality of Water Resources?
$21,636
Harmful algal blooms (HABs) occur almost every year in the Western Basin of
Lake Erie and are a major contributor to the decline in the quality of Ohio’s water
resources. The algal toxin microcystin, which is produced during HAB events, is
known to be harmful to humans and pets if ingested or inhaled. Many species of
freshwater reptiles and amphibians that live in Lake Erie and adjacent wetlands are
exposed to HABs, but almost nothing is known about their effects on the aquatic
wildlife living in water bodies affected by HABs. The purpose of this study is to
determine whether wildlife health can be used as an indicator of the quality of
water resources.

Refsnider-Streby, Jeanine
Enhancement of Turtle Recruitment in the Kalamazoo River
$299,075
Oil spills are known to have detrimental effects on wildlife and their habitats.
This project determines the effects of the 2010 Enbridge oil spill on reproductive
success, population demography, overwintering survival, and individual health of
freshwater turtles in the Kalamazoo River. We are enhancing recruitment of turtles
by protecting nests against predation, and we will leverage the mark-recapture
dataset from immediately after the spill to provide insight into the effectiveness
of rescue and rehabilitation efforts for oiled freshwater turtles. We are providing
the first data on the long-term effects of crude oil exposure on the health of
freshwater turtles.
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Streby, Henry M.
Gray Vireo Demography
$83,169
This grant supported two years of an ongoing study of survival, reproductive
success and habitat associations of the Gray Vireo, a small migratory songbird
of conservation concern that breeds in the deserts of the southwestern United
States. This grant supported travel, research supplies, and salaries for data
collection at the Sevilleta National Wildlife Refuge in central New Mexico.
Data collection included finding and monitoring nests, radio tracking adults
and juveniles, and measurements of habitat characteristics.

Turner, John
BLM Contract Solicitation L17PS00986: Production of
PZP-22 Contraceptive Vaccine
$399,211
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Economic Development Administration
The Economic Development Administration (EDA) helps communities
across the nation create wealth and minimize poverty by promoting
a favorable business environment to attract private capital
investment and higher-skill, higher-wage jobs through capacity
building, planning, infrastructure development, research grants
and strategic initiatives.

U . S . E C O N O M I C D E V E L O P M E N T A D M I N I S T R AT I O N
Calzonetti, Frank
The University of Toledo Rocket Fuel Fund
$500,000
This project provides funding to drive academic discoveries toward economic
development and commercialization at northwest Ohio institutions of higher
education and other nonprofit organizations and establishes an earlier point
of contact for innovators with a successful continuum of programs designed to
support economic development. The program is structured to provide assistance
to early-stage technologies to help facilitate the best of northwest Ohio
researchers’ innovations.

2 0 1 9 - 2 0 F E D E R A L G R A N T S A N D C O N T R A C T S | 97

United States Department of the Treasury
The Department of the Treasury’s mission is to maintain a strong
economy and create economic and job opportunities by promoting
the conditions that enable economic growth and stability at home
and abroad, strengthening national security by combating threats
and protecting the integrity of the financial system, and effectively
managing the U.S. government’s financial resources.

D EPA R T M EN T O F T H E T R E A S U RY
Bourell, Chrisopher, L.
Low Income Taxpayer Clinic
$69,118

Rapp, Geoffrey
The University of Toledo Tax Controversy Clinic – Low-Income
Taxpayer Clinic Grant
$32,900
This grant provided funding to support The University of Toledo College of Law
Low Income Taxpayer Clinic, which provides free legal representation to
low-income taxpayers in tax controversy disputes with the IRS. The clinic is
directed by Professor Chris Bourell, and law students perform legal work subject
to his supervision as part of the academic component of the clinic. The University
of Toledo was the first law school tax clinic in the state of Ohio to receive the
IRS LITC grant.
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Department of Commerce
The United States Department of Commerce is an executive
department of the U.S. federal government concerned with
promoting economic growth. Among its tasks are gathering
economic and demographic data for business and government
decision making, and helping to set industrial standards. The
Department of Commerce’s main purpose is to create jobs, promote
economic growth, encourage sustainable development and block
harmful trade practices of other nations.

U . S . D EPA R T M EN T O F CO M M ER C E
Haller, Steven T.
High-Throughput Analysis of Human Toxicity and Therapeutics Targets
of Emergent Chemicals of Concern Across Gut, Liver, and Kidney Systems
in Health and Disease
$241,957
This project determines the potentially adverse health effects of the chemicals
found in pharmaceuticals, personal care products, and industrial materials on
people with common pre-existing liver and kidney conditions. By using liver and
kidney cells donated from procedures such as biopsies, our goal is to closely
approximate the effects of these chemicals on human tissues in the setting of
common pre-existing disease states to provide preventative, diagnostic, and
therapeutic approaches following exposure to emergent chemicals of concern.

Park, Joshua Jin-Hyouk
BMP-Replacing Food Additive for Bone Defect Treatment
$40,000

Shemshedini, Lirim
Treatment of CRPC through the Concurrent Inhibition of EZH2/PCR2
Enzyme Activity and AR Expression
$20,250
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