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Re: Discovery at Ohio State

As a national flagship public research university, Ohio State uses its vast talent 
and resources to seek solutions to the world’s big problems. Sometimes that 
process starts small, with a seed grant that gives roots to an idea and the 
passion that nurtures it. This afternoon we have the privilege to showcase some 
of those ideas and the research behind them. We thank you for joining us and 
trust that you will find the presentations both enlightening and inspiring.

Since 2014, the eight focus areas of the Discovery Themes initiative have 
awarded more than $2.2 million in seed grants to scores of research teams. 
More than 325 faculty representing most of Ohio State’s 15 colleges have 
benefited.

The three programs sponsoring today’s showcase—Foods for Health (FFH), 
the Initiative for Food and AgriCULTURAL Transformation (InFACT), and 
Sustainable and Resilient Economy (SRE)—have themselves awarded more 
than $1.4 million, as reflected in the following breakdown.

 •  FFH: 10 seed grants totaling $250,000 involving 26 faculty from five 
colleges, as well as staff and students

 •  InFACT: 19 seed grants totaling $541,398 involving 111 Ohio State faculty, 
staff and students from 10 colleges and 52 individual external partners.

 •  SRE: 22 seed grants totaling $631,802 involving 81 faculty from seven 
colleges, as well as staff and students.

Seed grants, of course, enable researchers to explore an idea and generate 
sufficient data to pursue other funding sources. But the Discovery Themes 
grants go one step further; they promote and reward interdisciplinary 
collaboration. This cuts to very heart of the Discovery Themes and 
acknowledges a fundamental truth, that solving the complex problems of the 
21st century requires thinking that cuts across all disciplines.

Sincerely,

Elena Irwin, PhD
Faculty Director, SRE 

Casey Hoy, PhD
Faculty Director, InFACT

Mark Failla, PhD
Faculty Director, FFH
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3:00PM WELCOME  .........................................................................................Casey Hoy, Elena Irwin, Mark Failla

OSU Collaborative to Reduce and Redirect Consumer Food Waste Food and
     Organics Inventory and Demonstration Projects to Support Zero Waste Goals ...................... Brian Roe

Earth Services: Full Accounting of Human Well-being Derived from the Planet  ........................  Jeff Bielicki

Impacts of Salmonella Infection on the Chemical and  
     Biological Landscape of the Gut  ........................................................................................................  Vicki Wysocki

Multiple Partners, One Cause: Shortening the Food Supply Chain ........................................... Tadd Peterson

Energy and Water Infrastructure Planning Under Extreme Events  ...................................... Guzin Bayaraksan

Using Targeted and Broad-spectrum Metabolomics to Identify Metabolism-based
     Changes Leading to Decreased Meat Quality in Fast Growing Turkeys  ............................... Daniel Clark

The Association of the Food Environment to Dietary Intakes  ........................................................... Chris Taylor

Living from Urban Land-enhancing Urban Agriculture through Soil Resilience  ......................  Klaus Lorenz

Integration, via Linear Modeling, of Metabolomics and Microbiome
     Data from a Mouse Model of Lifetime Obesity and Colon Cancer  ........................................ Jalal Siddiqui

Mapping the Vision for the Future of Ohio’s Food System  ...............................................................  Amy Baskes

Technical and Social Development of a Domestic Ohio Rubber Crop  .........................................  Kyle Benzle

Functional Foods and Oral Cancer Prevention: Hybrid NMR-MS Metabolic Signature
     of Experimental Oral Carcinogenesis and Black Raspberry Chemoprevention  ........... Steve Oghumu

Examining Disparities in Food Accessibility among
    Households in Columbus, Ohio: An Agent-based Model  ........................................... Keumseok Peter Koh

Migration and Climate Change: Environmental Vulnerability
     and Location Choice in Bangladesh  ......................................................................................................Joyce Chen

Untargeted and Targeted Metabolomics Approaches to Determine Hepatic
     Anti-inflammatory Activities of Green Tea in Nonalcoholic Steatohepatitis  ...................  Geoffrey Sasaki

Visioning and Initiating the New Student Farm at Waterman  .............................................................  Aly Gordon

The power of collaboration

ORDER OF PRESENTATIONS
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4:00–4:15PM INTERMISSION

Sustainable Conversion of Greenhouse Gases into Chemical Precursors  .............................  Bhavik Bakshi

Metabolomics Discovery to Identify Determinants of Adipose  
     Tissue Inflammation in Obesity  .....................................................................................................  Alecia Blaszczak

Seed to Sustainability: Entrepreneurial Support for Seed Growers & Plant Breeders ...............  Mary Nally

Sleep Loss and Environmental Exposures in Asthma Patients ............................................ Karen Dannemiller

Probiotic Escherichia coli Nissle 1917: Impacts on ‘Omics’
     (metabolomics, metagenomics) and Human Rotavirus Infection  ....................................Husheem Michael

Our Common Home: A Youth-based Approach to Food Security  ............................................  Steven Blalock

Measuring Urban Resilience from Space: A Feasibility
     on the Urban Response to the Haiti Earthquake  ............................................................................  Rongjun Qin

The Impact of Metabolic Syndrome on Fat Soluble Vitamin Uptake  .........................................  Rachel Kopec

Canal Market District and Enterprise Hub Feasibility Study  ............................................................... Jazz Glastra

Modeling Human Exposure and Cancer Risk for Consumer Products  .................................  Marcia Nishioka

Role of Omega-3 Fatty Acids on Bioaccessibility, Cell Uptake, and  
     Metabolism of Carotenoids  ..........................................................................................................................  Bo Zhang

FEAST – Food-mapping for Empowerment, Access,  
     and Sustainable Transformation ............................................................................................................... Dan Remley

Sustainable and Resilient Tanzanian Community Program  ......  Joseph Campbell/Michael Hagenberger

Metabolome-based Genome-Wide Association Study of  
     Innate Immunity in Rice  ..................................................................................................................  Joshua Blakeslee

The Farmer’s Minefield: Assessing the Ecological and Economic
     Capacity of Post-conflict Agricultural Systems in Cambodia  ................................................................  Erin Lin

Business Model for Private Sector Delivery of Water Services in Tanzania  .............................Keely Croxton
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SUSTAINABLE AND 
RESILIENT ECONOMY
Integrated Science: People, Process, Planet

The Sustainable and Resilient Economy (SRE) program is advancing the goals of the 
Discovery Themes and the Energy and Environment Focus Area at Ohio State by 
responding to the following challenge: 

In the face of environmental change and uncertainty, which technology and policy 
innovations will make our enterprises, communities and society more sustainable 
and resilient?

Our mission is to catalyze interdisciplinary research on human-natural systems and apply 
this knowledge to develop practical, scalable solutions that will improve human well-
being. SRE integrates and applies knowledge from multiple domains to interdisciplinary 
scholarship on circular economy, sustainable energy and resources, climate adaptation, 
ecosystem services, smart & resilient communities, and enterprise & supply chain 
resilience. 

SRE has recruited 19 new faculty to-date; engaged 179 faculty through seed grants, 
interdisciplinary team building, and networking forums; and partnered with multiple 
academic units, offices, research centers and programs to build interdisciplinary research 
excellence in sustainability and resilience areas. SRE seeks to bring value by providing 
the strategic leadership, resource support and networking “glue” that is needed to 
achieve a whole that is greater than the sum of its parts. 

These partnerships capitalize on OSU strengths in engineering, environmental and 
agricultural sciences, social and behavioral sciences, public health, business, law, 
planning, policy, and humanities, and provide a holistic approach to assessing the 
environmental, economic and social impacts of technology and policy innovations. In 
so doing, SRE complements OSU excellence in materials, manufacturing and other 
technology development and creates opportunities for joint knowledge creation that can 
guide solutions to society’s sustainability and resilience challenges. 

Elena Irwin, Faculty Director
Joseph Fiksel, Executive Director
Melissa Amos, Program Coordinator
Kathy Jackson, Program Assistant

sre.osu.edu
sre@osu.edu 
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Energy and Water Infrastructure  
Planning Under Extreme Events

Guzin Bayraksan, PI, Integrated Systems Engineering, 
Bayraksan.1@osu.edu

 Antonio Conejo, Integrated Systems Engineering; Noah 
Dormady, John Glenn College; Robert Greenbaum, John 
Glenn College; Ramteen Shioshansi, Integrated Systems 
Engineering

Modern society is increasingly reliant on human-
engineered infrastructures—including water and 
electric energy systems—to deliver services on 
demand and without interruption. Numerous recent 
events (eg. the 2012 North American Derecho and 
Hurricane Sandy) demonstrate the fragility of these 
infrastructures in the face of natural disasters. While 
the two infrastructures have interdependencies, most 
restoration planning is done in a disjoint manner. 
Moreover, there is a general lack of understanding 
of how human decision-makers (i.e. utility operators/
owners) conceptualize multi-sector interactions and 
cascading interdependencies.

Under Dr Bayraksan’s direction, this team 
collaborates to create a preliminary mathematical 
model to optimally mitigate and restore 
interdependent water and energy infrastructures 
in disasters using information from engineering, 
economics and public policy aspects. They recently 
developed the ‘Stochastic Disaster Restoration 
Planning for Interdependent Water and Energy 
Systems Infrastructures’ model which allows  
for pre- and post-disaster planning. This model is 
ready for testing with ‘real world’ data and could 
minimize  
the cost of resource allocation, backup usage, 
operation costs of restoration and penalty cost for 
unmet demand.

Earth Services: Full Accounting  
of Human Well-being Derived  
from the Planet

Jeff Bielicki, PI, Civil, Environmental and Geodetic 
Engineering/John Glenn College, Bielicki.1@osu.edu

Cinnamon Carlane, Law; Sathya Gopalakrishnan, 
Agriculture, Environment and Development Economics; 
Richard Middleton, Los Alamos National Lab

In contrast to relatively dynamic, renewable, living, 
and collapsible ecosystem services, Earth Services 
comprise a set of long-term physical and primarily 

non-living processes that occur in the subsurface 
from which humans directly and indirectly benefit. 
Dr Bielicki and team seek to introduce the concept 
of Earth Services as an essential complement to 
ecosystem services and to provide a framework for 
subsequent research that will identify the interactions 
between Earth Services and environmental, 
technological, economic and social processes and 
feedbacks with policy, document the direct and 
indirect benefits and costs of Earth Services, produce 
a framework for integrated subsurface management 
and governance that serves as a foundational 
contribution to the understanding of societal 
sustainability and resilience, develop curriculum and 
teaching materials on Earth Services and the ways in 
which society can use and preserve the subsurface.

Sustainable and Resilient Tanzanian 
Community Program

Joseph Campbell, PI, School of Environment and Natural 
Resources, Campbell.844@osu.edu

 Leslie Callihan, Office of International Affairs; Tony 
Duke; Mark Erbaugh, Agriculture, Environmental and 
Development Economics; Diane Gorgas, Global Health; 
Michael Hagenberger, Civil Environmental and Geodetic 
Engineering; Don Hempson, Engineering Education; Laura 
Joseph, Center for African Studies

The SRTC is a partnership between the village 
of Marwa in the Same District of the Kilimanjaro, 
Tanzania, the Kilimanjaro Hope Organization and 
the Ohio State University Department of Civil, 
Environmental and Geodetic Engineering and the 
School of Environmental and Natural Resources that: 
 •  Provides an innovative, interdisciplinary, 

international development experiential learning 
program to Ohio State students 

 •  Establishes programmatic coordination across 

a range of Ohio State Colleges and academic 
units, and Tanzanian partners

 •  Serves the needs and aspirations, and builds the 
capacity of partner Tanzanian communities

 •  Delivers transformative improvements in the 
sustainability and resilience of natural and 
human systems in rural Tanzania

Sustainable and Resilient Economy Research
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Migration and Climate Change: 
Environmental Vulnerability and 
Location Choice in Bangladesh

Joyce Chen, PI, Agriculture, Environment and 
Development Economics, chen.1276@osu.edu

C.K. Shum, Earth Sciences; J. Craig Jenkins, Sociology

As evidence of climate change grows, so does the 
need to understand adaptation. Migration is only 
one of several possible adaptation mechanisms, 
but it warrants special attention. Migration poses a 
special challenge to relief efforts, as we have limited 
means to track the movement of environmental 
refugees, particularly those who are most vulnerable. 
In developing countries such as Bangladesh, this is 
magnified by the size of the informal economy, which 
creates hidden urbanization and large “floating” 
populations that are extremely difficult to track with 
standard survey techniques.

This project utilizes an innovative data collection 
technique to provide estimates of population 
mobility motivated by environmental stress. These 
data are paired with state-of-the-art climate and 
environmental data, derived from a combination of 
remote sensing, geodetic, and in situ sources. The 
focus on Bangladesh to study migration within the 
context of other adaptation and mitigation efforts in 
order to gain a complete picture of local resilience. 
Behavioral considerations are integrated into the 
analysis to identify the underlying impetus for 
environmental migration, as well as secondary actors 
that may be either encouraging or inhibiting mobility.

Technical and Social Development of a 
Domestic Ohio Rubber Crop

Katrina Cornish, PI, Horticulture and Crop Sciences, 
Cornish.19@osu.edu

Robert Tabita, Microbiology ; Eric Toman, School of 
Environment and Natural Resources; Deanana Muth-Covert, 
ATI; Amy Kohmetscher, ATI

Natural rubber (NR) is an important strategic 
resource for the US,produced from rubber trees 
in Southeast Asia. Due to the unsustainability of 
current NR production (fungal disease, burgeoning 
global demand and labor shortages) a temperate-
zone NR crop, Taraxacumkok-saghyz (TK, rubber 
dandelion) is under accelerated domestication to 
safeguard national  manufacturing requirements. 
Precise genome editing to improve crop yield and 
performance is now possible with technologies such 

as CRISPR and chloroplast engineering. Dr Cornish 
and team apply novel CRISPR technology to TK 
to increase its rubber yield, and proven beneficial 
mutations in the TK Rubisco, the gene responsible 
for plant photosynthesis, to produce plants with a 
greater ability to sequester atmospheric CO2 than  
naturally possible.

Working in conjunction with OSU enviro/eco/
sociologists, this team explores perceived risk and 
benefits as well as other factors that may influence 
acceptance and assess various messaging themes 
and educational platforms for disseminating 
information about modern breeding and the 
necessity of these technologies in agriculture. 
The research will benefit from the clientèle’s 
perspectives and focus on the key issues. Ultimately, 
this integrated approach will make important 
contributions to sustainability by advancing a source 
of domestic rubber while better understanding 
the social factors that  influence  judgments about 
technological innovations.

Business Model for Private Sector 
Delivery of Water Services in Tanzania

Keely Croxton, PI, Fisher College of Business,  
croxton.4@osu.edu

Joe Campbell, School of Environment Natural Resources; 
Tony Duke, SRTC; Victor George, University of Dodoma; 
Adam Mwakalobo, University of Dodoma

The Global Water Institute developed WE3 Program 
for Tanzania (Water, Energy, Education and Economic 
Development),is a multi-faceted, bottom-up initiative 
aimed at making measurable, far-reaching progress 
toward sustainable water and food security in 
Tanzania. Led by Ohio State in partnership with 
the University of Dodoma(UDOM) in Tanzania and 
government, industry, community and NGO partners, 
the program consists of a group of interrelated 
efforts designed to both nurture sustainable 
development in energy and water in Tanzania and  
to develop the workforce that will be able to turn 
water and energy into business, prosperity, health 
and wellness.

This project works to address cultural knowledge 
gaps to provide inputs for a working business model 
through: 1) conducting a survey/consultation in 
select villages, 2) collating existing available data, 
and 3) convening two ideation sessions with GWI 
development partners and stakeholders.

Sustainable and Resilient Economy Research
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Sleep Loss and Environmental  
Exposures in Asthma Patients

Karen Dannemiller, PI, Civil, Environmental and Geodetic 
Engineering, Dannemiller.70@osu.edu

 Jennifer Castner, SUNY-Buffalo, Andrew May, Civil 
Environmental and Geodetic Engineering; Matthew Sullivan, 
Microbiology

We spend 90% of our time indoors and nearly a third 
of our lives in our bedrooms. In this environment, 
we are continuously exposed to a complex mixture 
of chemicals and microbes that affect our health, 
and this mixture constitutes the “indoor exposome”. 
Concurrent exposures may interact, such as traffic 
pollutants contributing to respiratory allergen 
sensitizations, and air pollutants may also leading 
to post-translational modifications on allergens in 
the environment that enhance immune response. 
Viral communities may interact with and even drive 
the microbial communities that are present. Often, 
important exposures are ignored due to difficulty of 
environmental measurement.

The goal of this study is to determine associations 
between indoor exposures to microbes and traffic 
pollutants in the bedroom and asthma control, with 
a specific focus on sleep disruption. The hypothesis 
is that increased exposure to microbes and traffic 
pollutants synergistically increases sleep disruption 
and decreases asthma control. Data collected will 
inform future decisions on building design and 
building location near traffic centers. Results will 
provide health rationale to argue for lower vehicular 
emissions and improved transportation sustainability. 
The impact of environmental exposures on human 
health must be considered to move toward a truly 
sustainable and resilient economy.

Living from Urban Land–enhancing 
Urban Agriculture Through  
Soil Resilience

Klaus Lorenz, PI, School of Environment and Natural 
Resources, Lorenz.59@osu.edu

Nick Stanish, Franklinton Gardens; Nick Basta,  
School of Environment and Natural Resources; Michelle 
Kaiser, Social Work; Kristin Mercer, Horticulture and Crop 
Sciences

As much as 20% of global food comes from 
urban areas, and Urban Agriculture (UA) has a 
role in achieving urban food security and self-
provisioning, especially by providing vegetables 
and fruits. Supporting UA contributes to the local 
availability of foodstuff and the nutritional status of 
urban dwellers, especially the urban poor. Further, 
community gardening can strengthen social cohesion 
and resilience of the urban population. UA also 
contributes to the resilience of urban ecosystems 
along with reduced food mileage, mitigation of the 
urban heat island effect, improved physical and 
mental health, community building, employment 
opportunities, shortened supply chains, and 
enhanced waste recycling. However, there are 
also trade-offs including dependence on essential 
external inputs such as seeds, plants, water, organic 
matter, and synthetic fertilizers and pesticides. The 
principal objective is to enhance the agricultural 
production in urban areas through collaborative 
research on improving soil quality(soil health), and 
mitigating contamination in soils, vegetables and 
fruits by recycling locally available/produced organic 
amendments. BMPs for reducing contamination risks 
and improving soil fertility and resilience are 
being developed collaboratively and assessed in 
economically disadvantaged neighborhoods in 
Franklinton, Columbus, OH. The amendments include 
locally-available, inexpensive agricultural residues 
and/or post-consumer wastes.

Sustainable and Resilient Economy Research
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Modeling Human Exposure and Cancer 
Risk for Consumer Products

Marcia Nishioka, Environmental Health Sciences/Linda 
Weavers, Civil, Environmental and Geodetic Engineering, 
Co-PIs; Nishioka.2@osu.edu / weavers.1@osu.edu

Peter Anderson, Materials Science; Andrew May, Civil, 
Environmental and Geodetic Engineering

Urethane polymer microparticles from wear may be 
an unrecognized source of cancer risk for the  
general population. Because the health risks of 
long-lived products may change over time due to 
wear and environmental aging, accelerated aging 
and wear tests can also be used to measure the 
degradation and material releases that result in 
health risks. Thus, although not tested before, 
product performance and health risk, two dimensions 
of sustainability, may be linked via the same test 
platform. This team uses urethane polymers as a 
key test of this hypothesis to develop a model that 
describes particle release rates over a product 
lifetime based on aging and wear of a consumer 
product urethane polymer that can be combined with 
human activity profiles to assess  
cancer risk.

The primary objective is the development and 
demonstration of a conceptual and experimental  
framework for urethane polymer product 
sustainability that is based on in-use lifetime particle 
release profiles. The activities will be: 1) Test methods 
for product-appropriate environmental aging and 
abrasive wear (based on standard ASTM methods) 
with two urethane polymer products commonly 
found indoors; and 2) Demonstrate the feasibility of 
urethane product life-time particle release profiles 
as a tool for integrating environmental aging and 
abrasive wear effects into exposure assessment. 
A secondary effort will collect and analyze data to 
support the integration of particle release data into 
estimates of exposure and cancer risk.

Sustainable Conversion of Greenhouse 
Gases into Chemical Precursors

Jonathan Parquette, PI, Chemistry and Biochemistry, 
parquette.1@osu.edu

Robert Tabita, Microbiology; Vishnu Sundaresan, 
Mechanical and Aerospace Engineering; Vish 
Subramaniam, Mechanical and Aerospace Engineering; 
Venkat Gopalan, Chemistry and Biochemistry; Jovica Badjic, 
Chemistry and Biochemistry; T.V. Rajan Babu, Chemistry 
and Biochemistry; Christopher Jaroniec,Chemistry and 
Biochemistry

Catalysis  represents  over  90%  of  the  chemical  
processes  currently utilized  by  industry,  with  
an  annual  market  value  of  over  US  $1  trillion.  
Much  of  the  feedstock for  industrial  catalytic  
processes  continues  to  be  petroleum-based,  
making  this  endeavor  not sustainable.   Moreover,   
improvements   in   shale   gas   recovery   have   
provided   unprecedented opportunities  for  crude-
oil  alternatives,  yet  technologies  to  exploit  
shale  gas  resources  by  the chemical  industry  
are  currently  unavailable. Carbon dioxide and 
methane are the two most abundant greenhouse 
gases,contributing together to 94% of all the 
greenhouse gas emissions in 2010. Development 
of a nanostructured catalytic system to convert 
greenhouse gases into high-energy compounds that 
can be readily used for biofuels or other industry 
applications.

This work co-encapsulatesthese biocatalysts within/
on self-assembled nanostructures, as part of a multi-
enzyme cascade,to permit the scalable conversion 
of the products of either CO2fixationor methane 
oxidation into specific chemical precursors. The  
CMAP team  offers  a trans-disciplinary  network  of  
chemists,  biologists  and  engineers  to  create  a  
cell-free catalytic pipeline that integrates biological 
and bio-inspired chemical catalysts within stable 
platforms to efficiently and sustainably convert 
CO2and CH4into high-energy compounds that can 
be readily used as biofuels or by industry.

Sustainable and Resilient Economy Research
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Measuring Urban Resilience from 
Space–A Feasibility Study on 
the Urban Response to the Haiti 
Earthquake

Rongjun Qin, PI, Civil, Environmental and Geodetic 
Engineering, qin.324@osu.edu

Desheng Liu, Geography;  Jean-Michel Guldmann,  
City and Regional Planning

“Equilibrium Analysis” is a typical resilience concept 
that refers to the likelihood of a system to have 
the strength of “return to a normal state” after 
disturbances caused by extreme events. If we 

view an urban built-up area as a well-functioned 
system, it should reveal its resilience after natural 
or human-related events that lead to different level 
of imbalance. Extreme events such as earthquakes 
and tornadoes will create significant disturbances 
(damages) to a built-up area, and the built-up system 
begins to recover itself after that. The behavior of 
the system recovery can be measured by various 
resilience indicators, such as recovery duration, level 
of imbalance and the recovered state.

The main objective of this work is to study 
the feasibility of using satellite images to 
characterize the resilience of a built-up area. 

Sustainable and Resilient Economy Research

Circular Economy Sustainable Resources Ecosystem Services 

Food-Energy-Water Systems Enterprise and Supply
Chain Resilience

Smart and Resilient
Communities
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INITIATIVE FOR FOOD +  
AGRICULTURAL TRANSFORMATION

The Initiative for Food + AgriCultural 
Transformation (InFACT) is a Discovery 
Theme program setting the strategic 
direction for The Ohio State University’s 
support of food systems that are resilient 
and sustainable, defined as achieving a 
balance of ecology, economy,  
technology, and culture to promote the 
overall well-being of people, animals  
and the natural environment.

The food system in Ohio and across the country, while achieving unprecedented levels of productivity, is 
failing in some significant ways. Chief among them is that over 16% of Ohio households are experiencing 
low food security, among the worst rates in the nation.  InFACT’s mission is to transform the way we grow, 
process and distribute our food, leading to vibrant, sustainable and resilient agriculture that places nourishing 
food at the center of just and vital communities in Ohio and beyond. Our vision is a world in which agriculture 
and food systems are productive, resilient, sustainable and just, with healthy environmental resources and 
nourishing food readily available to all.

The vision and approach of InFACT requires collaboration and balance across the entire University, and 
beyond. To that end, we are in the process of hiring 30 new faculty members in five broad areas: climate 
resilient agriculture, health and wellness, policy and planning, entrepreneurship and business, arts and 
humanities. Each new hire is envisioned as a bridge between existing areas of strength. We practice active 
engagement outside the University as well, to ensure that our work reflects the mission of a land grant 
university by continuously co-creating the public good according to the needs of multiple and diverse 
stakeholders. InFACT seeks to be a network catalyst, actively weaving connections, and generously sharing 
our ideas, initiatives and other resources with diverse partners.

Our Linkage and Leverage Grants program is one of the many ways we are weaving and mobilizing the 
InFACT network. Among the 19 grants totaling $541,398, involving 111 Ohio State faculty, staff and students 
from 10 colleges and 52 individual external partners, we’ve had an impressive breadth of creative work that 
has been initiated, and you’ll hear from some of the project leads today. We’ve supported projects that have 
been proposed and led by faculty, students and partners from outside of the University; we consider all 
Ohioans to be partners in work toward our shared vision.   

Learn more and pitch in with your energy, resources and talents at discovery.osu.edu/infact and follow our 
work on social media at @OhioStateInFACT.

Casey Hoy, Faculty Director
Brian Snyder, Executive Director
Nicole Pierron Rasul, Program Coordinator
Angela Latham, Program Coordinator
Cheryl Fischnich, Program Assistant
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Mapping the Vision for the Future of 
Ohio’s Food System

Jill Clark, PI, John Glenn College of Public Affairs, 
clark.1099@osu.edu

Amy Baskes, Franklin County Local Food Council and 
Baskes Consulting; Bryn Bird, Canal Market District; Tevis 
Foreman, Produce Perks Midwest; Valerie Heiby, The 
Ohio Finance Fund; Casey Hoy, Initiative for Food and 
AgriCULTURAL Transformation; Michelle Kaiser, College 
of Social Work; Nick Kawa, Anthropology; Beth Knorr, 
Summit Food Coalition; Meredith Krueger, OFPN Local Food 
Policy Council Coordinator; Katie LeBlanc, OSU Real Food 
Challenge; Amalie Lipstreu, Ohio Ecological Food and Farm 
Association; Michelle Moskowitz Brown, Local Matters; 
Amanda Osborne, OSU Extension-Cuyahoga County; Leslie 
Schaller, ACEnet; Hannah Scott, OSU South Centers, Ohio 
Cooperative Development; Carol Smathers, OSU Extension 
Farm to School Program; Ashley Sweeny Davis, Ohio 
Department of Aging (formerly Ohio Department of Health); 
Andrew Wapner, Center for Public Health Practice

This project connected OSU and community 
leadership and expertise to facilitate a shared 
vision among food policy and program leaders in 
this state. This vision provides the foundation for a 
collaborative and accelerated transformation of Ohio 
food systems. During the past 18 months, our team 
worked to listen to partners from around the state to 
understand who we are and what we can accomplish 
together, a process that began with the 2016 Ohio 
Food Policy Summit. The purpose of this “map” is to 
describe the network, formally named the Ohio Food 
Policy Network, the people in the network, and our 
shared goals to drive network activities in the future. 
The network’s roadmap will be used to organize 
practice and research efforts, will lay the foundation 
to attract funds, implement shared work, accelerate 
change and, ultimately, build resiliency in Ohio’s food 
and agriculture systems.

Seed to Sustainability:  
Entrepreneurial Support for Seed 
Growers & Plant Breeders 

David Francis, PI, Horticulture and Crop Science, 
francis.77@osu.edu

Mary Nally, Community Food Initiatives; Jess Chadwell, 
Community Food Initiatives; Sally Miller, Plant Pathology; 
Kristin Mercer, Horticulture and Crop Science; Paul Patton, 
Ohio University, Anthropology and Food Studies; Art Trese, 
Ohio University, Environmental and Plant Biology; Amy 
Cohen, College of Law; Doug Jackson-Smith, School of 
Environment and Natural Resources; Anna Testen, Plant 
Pathology; Beth Bridgeman, Antioch College,  
Cooperative Education

Agricultural biodiversity is the linchpin for a resilient 
food system. Diversity in agriculture can be improved 
by both increasing the diversity of crops as well as 
the genetic diversity within these crops. These goals 
are countered by consolidation in the seed industry 
and trends in patenting of varieties, an approach to 
intellectual property that restricts both farmer-saved 
seed and breeding. Community Food Initiatives has 
partnered with three universities, seed banks, and 
agricultural groups to reverse the consolidation 
of seeds. This project engages and empowers 
seed savers and plant breeders to help address 
food security and sustainability through a series of 
regional workshops.

Visioning and Initiating the New 
Student Farm at Waterman

Alyssa Gordon, PI, Horticulture and Crop Science, 
gordon.847@osu.edu; Kristin Mercer, PI, Horticulture 
and Crop Science, mercer.97@osu.edu

Chris Ratcliff, Engineering Education; Meredith Krueger, 
OSU Food Waste Collaborative; Emilie Regnier, Horticulture  
and Crop Science; Elaine Grassbaugh, Horticulture and 
Crop Science 

This proposal addresses the critical need to 
revive The Ohio State University’s student farm at 
Waterman Farm. Underpinned by a belief in resilient, 
ecological, and community-minded food systems, 
this proposal outlines a four-pronged approach 
to initiate the farm and envision its future. We 
emphasize the need to organize a unified community 
around student food and farming activities; break 
ground at Waterman; crystallize a mission and 
vision for the farm in a group studies course; and 
create structures for interdisciplinary curricular and 
community involvement ensuring the farm’s long-
term sustainability.

Initiative for Food + AgriCULTURAL Transformation Research
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Our Common Home: A Youth-based 
Approach to Food Security

Greg Hitzhusen, PI, School of Environment and 
Natural Resources, hitzhusen.3@osu.edu; Robert 
Agunga, PI, Center for African Studies & Agricultural, 
Communication, Education and Leadership,  
aguna.1@osu.edu

Laura Joseph, Center for African Studies; Steven Blalock, 
Mershon Center for International Security Studies; Dustin 
Homan, Ohio 4-H 

Two barren plots in the Sister Cities of Columbus, 
Ohio and Accra, Ghana were transformed into youth 
gardens to improve local food security. Over 150 
pounds of produce has been harvested so far to 
improve access to fresh, nutritious produce while 
positively developing nearly 35 youth by teaching 
them life and livelihood skills while building cultural 
competency. Three youth and two adults from Ghana 
also recently visited Ohio to build cultural awareness 
and competency towards addressing the issues of 
climate change and food security.

Examining Disparities in Food 
Accessibility among Households  
in Columbus, Ohio: An Agent- 
based Model

Ayaz Hyder, PI, OSU College of Public Health,  
hyder.22@osu.edu

 Michelle Kaiser, College of Social Work; Phyllis Pirie, 
College of Public Health; Colleen Spees, School of Health 
and Rehabilitation Sciences; Kareem Usher, Knowlton 
School of Architecture; Jake Carr, Geography; Cheryl 
Graffagnino, Columbus Public Health 

A systems approach provides a novel methodology to 
integrate across complex features of the food environment. 
We apply this approach using data collected by the 
interdisciplinary Food Mapping Team in Columbus, Ohio to 
identify transformative policies for promoting optimal health.

Multiple Partners, One Cause: 
Shortening the Food Supply Chain

Michelle Kaiser, PI, College of Social Work,  
kaiser.267@osu.edu

Kathy Dickson, Methodist Theological School in Ohio; 
Gregory Hitzhusen, School of Environment and Natural 
Resources; Patrick Kaufman, Methodist Theological School 
in Ohio/Franklinton Farms; Elaine Nogueira-Godsey, 
Methodist Theological School in Ohio; Tadd Petersen, 
Methodist Theological School in Ohio/Seminary Hill Farm; 
Hannah Scott, OSU South Centers Business Development; 
Kelsey Simkins, Methodist Theological School in Ohio; Nick 
Stanich, Franklinton Farms; Kareem Usher, Knowlton School 
of Architecture; Tim VanMeter, Methodist Theological 
School in Ohio; Yvonne Zimmerman, Methodist Theological 
School in Ohio 

Linking two institutions of higher education (The 
Ohio State University and the Methodist Theological 
School in Ohio), the resources of an established 
food hub network (Ohio and West Virginia Food 
Hub Network), two established non-profit farms 
(Franklinton Farms and Seminary Hill Farm), and 
a number of small scale producers practicing 
sustainable agriculture, this pilot project will develop 
and test a food hub model in a low-income area 
of Columbus, the neighborhood of Franklinton. A 
business plan and an online food ordering interface 
with local delivery will be developed to increase 
Franklinton residents’ access to affordable, local food 
from small-scale Ohio producers with aggregation 
challenges. A conference will be held at MTSO/
SHF at the end of the grant year. The conference 
will be an opportunity to connect researchers and 
practitioners from food hubs, project partners, 
students and faculty from both OSU and MTSO, 
and the public around the commonly held goal of 
increasing access of better food for all.

Initiative for Food + AgriCULTURAL Transformation Research
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The Farmer’s Minefield: Assessing  
the Ecological and Economic Capacity  
of Post-conflict Agricultural Systems  
in Cambodia 

Erin Lin, PI, Political Science, lin.2657@osu.edu

Nicholas Basta, School of Environment and Natural 
Resources; Leah Bevis, Agricultural, Environmental and 
Development Economics; Ted Patterson, Mine Action 
Development Analyst; Zlatko Vezilic, Norwegian People’s 
Aid; Sron Samrithea, UNDP—Cambodia Mine Action 
Authority; Greg Crowther, Mine Action Group; Camille 
Wallen, HALO Trust Global M&E; Andrew Beath, World Bank 

To better understand why unexploded ordnance 
often reduce the health of agro-ecosystems, 
we propose an environmental impact study that 
identifies the chemical contaminants in recently 
de-mined Cambodian rice paddies. Local soil 
amendments to remediate contaminated soil will  
be explored.

Canal Market District and Enterprise  
Hub Feasibility Study 

William MacDonald, PI, OSU Newark,  
macdonald.24@osu.edu

Virginia Cope, OSU Newark; Jazz Glastra, Canal  
Market District and Enterprise Hub; David Brillhart, Central 
Ohio Technical College & OSU Newark; Matt Russo, Central 
Ohio Technical College; Brian Raison, OSU Extension; 
Nathaniel Swigger, OSU Newark; Andy Roberts, OSU 
Newark; Karen Goodell, OSU Newark; Anne Peterson, 
Licking Memorial Health Systems; Jeremy King, Denison 
University; Hannah Scott, OSU South Centers Business 
Development; Mike Hogan, OSU Extension; Keely Croxton, 
Fisher College of Business 

We propose a feasibility study for a local food infrastructure 
intended to increase institutions’ ability to purchase local 
foods and provide additional, stable revenue streams 
to small-and medium-sized farms in Licking County and 
Central Ohio. 

FEAST – Food-mapping for 
Empowerment, Access, and  
Sustainable Transformation

Daniel Remley, PI, OSU South Centers & OSU Extension, 
remley.4@osu.edu

Glennon Sweeney, Kirwan Institute for the Study of Race 
and Ethnicity; Clarence Jackson, Kirwan Institute for the 
Study of Race and Ethnicity; Bernadette Hanlon, Knowlton 
School of Architecture; Kareem Usher, Knowlton School of 
Architecture; Irene Hatsu, Human Sciences Administration; 
Laquore Meadows, OSU Extension; Maurice Stevens, 
Kirwan Institute for the Study of Race and Ethnicity & 
Comparative Studies; Michelle Hand, College of Social 
Work; Michelle Kaiser, College of Social Work; Colleen 
Spees, School of Health and Rehabilitation Sciences; Jill 
Clark, John Glenn College of Public Affairs; Karima Samadi, 
OSU Extension & Kirwan Institute for the Study of Race and 
Ethnicity; Kip Holley, Kirwan Institute for the Study of Race 
and Ethnicity; Shelley Denison, Kirwan Institute for the Study 
of Race and Ethnicity; Ingrid Adams, School of Health and 
Rehabilitation Sciences & OSU Extension

Our project applies a successful CBPR approach 
to assessing rural food environments to evaluate 
healthy food access in a variety of food environments 
(rural, suburban, and urban). We will overview our 
HEAL MAPPS participatory mapping approach of 
FEAST, highlighting key findings from our pilot study 
on Columbus’ southside. Finally, we will describe 
the goals of FEAST moving forward, including how 
we will create a publicly accessible and interactive 
health and food environment map for Central Ohio 
embedded with narrative story maps detailing 
Central Ohioan’s experiences with food insecurity.

Initiative for Food + AgriCULTURAL Transformation Research
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OSU Collaborative to Reduce and 
Redirect Consumer Food Waste 

Brian Roe, PI, Agricultural, Environmental and 
Development Economics, roe.30@osu.edu

Angel Arroyo-Rodriguez, City and Regional Planning & Ohio 
EPA; Emily Buck, Agricultural Communication, Education 
and Leadership; Tony Gillund, Administration and Planning; 
Mike Long, Resource 100 LTD; Corby Martin, Pennington 
Biomedical; Danyi Qi, Agricultural, Environmental and 
Development Economics; Annie Specht, Agricultural 
Communication, Education and Leadership

Reducing the amount of food waste (FW) that 
consumers generate and redirecting FW from 
landfills to sustainable outlets are key goals that, if 
met, can transform the food system by bolstering 
food security and enhancing environmental 
sustainability. To achieve this we are creating and 
testing a smartphone app that conveniently and 
accurately measures household FW that can be 
used to evaluate various campus and community 
interventions. To guide its creation and the trial 
of new interventions, we will collect national data 
concerning consumer awareness of and engagement 
with FW and we will engage campus, local and 
national experts and stakeholders in evaluating 
current best consumer FW programs and in 
generating ideas for new education, communication 
and market interventions to reduce or redirect 
consumer FW.

The Association of the Food 
Environment to Dietary Intakes

Chris Taylor, PI, School of Health & Rehabilitation 
Sciences, taylor.1043@osu.edu

Jill Clark, John Glenn College of Public Affairs; Neal Hooker, 
John Glenn College of Public Affairs; Colleen Spees, School 
of Health & Rehabilitation Sciences; Rebecca Andridge, 
College of Public Health

Lifestyle behaviors and the resultant health 
outcomes are impacted by a multi-factorial cluster 
of drivers. Food assistance programs, such as the 
Supplemental Nutrition Assistance Program (SNAP), 
were developed to bridge the food gap for low 
income Americans. The impact and reach of the 
program is, thus, influenced by the physical and 
built environment in which the recipient resides. The 
purpose of this project is to utilize the restricted data 
geocoded a national nutrition surveillance dataset 
(NHANES –National Health and Nutrition Examination 
Survey) to evaluate the differences in dietary 
patterns and the locations where foods reported 
were obtained (i.e. corner stores, grocery, fast food 
restaurants) nested within their communities. This 
will allow for a multivariate analysis to understand 
differences in the community characteristics that may 
illuminate the potential interplay of place, behavior 
and health across individuals who do and do not 
participate in the SNAP program.
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The mission of the Foods for Health Discovery Theme is to create a healthier future for individuals and 
populations through the application of scientific approaches using foods, diets and dietary patterns for 
promoting health.  Costly and preventable chronic conditions including heart disease, diabetes and some 
cancers are affected by diet. A healthier future is possible with discoveries that personalize nutrition to help 
prevent, delay onset and attenuate these conditions. 

Profound advances in analytical chemistry and bioinformatics have 
propelled the development of metabolomics.  This technology is 
providing researchers with the ability to systematically identify and 
quantify thousands of compounds in plant and animal foods delivered 
to the plate and the metabolites generated during their digestion and 
in target tissues. This information, when coupled 
with other omic technologies, will provide novel 
insights regarding physiological responses of 
individuals to specific foods, diets and dietary 
patterns.

In order to achieve the goal of personalized 
nutrition, transdisciplinary collaborations 
among faculty research teams and 
partnerships with the public and private sectors 
are required to create a healthier future for 
individuals in Ohio, the US and globally. The hire of 
new faculty with expertise in metabolomics is expanding our campus 
capabilities and ability to provide students with opportunities for 
conceptual and practical training in the use of the technology. 

Investments from the Office of Research, the Comprehensive Cancer 
Center, several colleges and grants from federal agencies continue to 
increase the capacity for metabolomic analyses.

The RFA for applications of seed grants to be awarded during the first quarter of 2018 was also recently 
announced. These investments are providing opportunities for developing and strengthening new 
collaborations, training students, enhancing the competitiveness of research proposals submitted to 
government agencies, and attracting the interest and support of the food and nutrition industries. Likewise, 
initiated efforts to promote collaborations with other Discovery Themes will enhance our overall goal to 
improve health and well-being for all.

Mark Failla, Interim Faculty Director
Kamal Aboshamaa, Executive Director
Besma Abbaoui, Program Manager
Laura VanArsdale, Project Coordinator

discovery.osu.edu/ffh

FOODS  
FOR HEALTH
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Impacts of Salmonella Infection on the 
Chemical and Biological Landscape  
of the Gut 

Brian Ahmer, PI, Microbial Infection and Immunity, 
ahmer.1@osu.edu

Vicki Wysocki, Chemistry and Biochemistry;  
Kelly Wrighton, Microbiology

Salmonella is the leading cause of death from 
food-borne illness in the United States. While it is 
well documented that Salmonella infection triggers 
host inflammation, little is known about interaction 
between the pathogen and the chemical and 
biological environment in the gut. Recently, we used 
targeted metabolites (only butyrate, propionate, 
and acetate) combined with changes in low-
resolution microbial analyses (16S rRNA) to show 
Salmonella induced inflammation drastically altered 
the gut chemical and biological landscape. A key 
finding was that members of Lactobacillus and the 
Proteobacteria increased in relative abundance with 
Salmonella. Here we seek a first of its kind, high 
resolution understanding of the genetic mechanisms 
and chemical factors that allow Salmonella and 
these organisms to rapidly proliferate in the inflamed 
gut. We expand our preliminary study by adding 
metatranscriptomics to identify microbial pathways 
active in the inflamed gut, a quorum sensing reporter 
assay, and mass-spectrometry to characterize 
the global metabolite pool. Results obtained from 
Salmonella treated and Salmonella untreated control 
mice will be compared to provide an understanding 
of the impacts of pathogen expansion on the 
surrounding gut microbiome. These findings may 
reveal new therapeutic strategies for prebiotics or 
probiotics for maintaining or restoring the microbiota 
in response to Salmonella perturbation. Furthermore, 
examining responses to inflammation has broader 
ramifications to other gastrointestinal diseases, 
including ulcerative colitis, Crohn’s disease, and 
colon cancer.

Untargeted and Targeted 
Metabolomics Approaches to 
Determine Hepatic Anti-inflammatory 
Activities of Green Tea in Nonalcoholic 
Steatohepatitis

Richard Bruno, PI, Department of Human Sciences, 
Bruno.27@osu.edu

 Rachel Kopec, Human Nutrition; Ken Riedl, Nutrient &  

 

Phytochemical Analytic Shared Resource, CFAES/CCC; 
Morgan Cichon 

Nonalcoholic steatohepatitis (NASH) is the most 
prevalent liver disorder in the United States, but 
yet there are no management strategies other 
than lifestyle modification. Green tea contains 
polyphenolic catechins, which have been shown 
in the Bruno Lab to exhibit anti-inflammatory 
benefits that effectively treat NASH. The objective 
of this Foods for Health Discovery Theme project 
is leverage recently established untargeted 
and targeted metabolomics-based analytical 
technologies on the OSU campus to identify global 
metabolic profiles and specific catechin metabolites 
that are responsible for decreasing TLR4/NFκB-
mediated liver injury in experimental models of 
NASH. Our newly formed collaborative team 
having complementary expertise in phytochemical 
metabolism, liver physiology, bioanalytical 
technologies, and data analytics has been actively 
working towards fulfilling this objective to enhance 
competitiveness of extramural applications. The 
outcomes of this project are expected to be of 
significance because they will help define the anti-
inflammatory mechanism of action of green tea 
catechins while providing foundational support for 
translational studies in humans to effectively  
manage NASH.

Metabolomics Discovery to Identify 
Determinants of Adipose Tissue 
Inflammation in Obesity 

Willa Hsueh MD, PI, Division of Endocrinology, Diabetes, 
and Metabolism/Director, Diabetes and Metabolism 
Research Center; willa.hsueh@osumc.edu

 Arpad Somogyi, Associate Director of CCIC Mass Spec 
and Proteomics Office of Research Campus Chemical 
Instrumentation Center (CCIC); Vicki Wysocki, Chemistry 
and Biochemistry, Director of CCIC Mass Spec and 
Proteomics

Adipocytes within the visceral and subcutaneous 
adipose tissue are the primary site of fat storage in 
the body. Our laboratory has recently discovered 
the role of the adipocyte as an immune cell capable 
of both adaptive and innate functions in obese 
mouse and human adipose tissue. The goal of 
our project is to determine the impact that weight 
gain followed by weight loss in C57/Bl6 mice has 
on adipocyte lipid composition and their ability to 
affect Treg abundance, a known contributor to the 
maintenance of insulin sensitivity. Upon weight loss 
after HFD feeding, the mice return to the weight of 

Foods for Health Research
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chow controls and also regain insulin sensitivity. The 
adipocyte from these animals decrease expression 
of the MHCII complex, generate greater numbers of 
Tregs and shifts the lipidomics profile towards the 
chow control. Mice on HFD have greater amounts 
of pro-inflammatory ceramides, diacylglycerides, 
fatty acids and phosphatidylcholines and decreased 
amounts of phosphatidylethanolamines and 
sphingomyelins. Further characterization of the 
adipocyte fraction in mice and humans may give us 
insight into the inflammatory milieu of adipose tissue 
and the antigen being presented in obesity.

The Impact of Metabolic Syndrome on 
Fat Soluble Vitamin Uptake

Rachel Kopec, PI, Department of Human Sciences; 
kopec.4@osu.edu

 Richard Bruno, Department of Human Sciences

Obesity has been correlated with reduced circulating 
levels of the essential fat-soluble vitamins (A, E, D, 
and K). The mechanism(s) involved are not know, 
but metabolic syndrome (MetS), characterized 
by obesity and inflammation, has been shown to 
decrease the absorption and trafficking of vitamin 
E. We hypothesized that metabolic dysregulation 
in MetS subjects would also reduce the capacity 
to absorb vitamins A, D, and K. MetS adults (n=10 
per group) and age-and gender-matched healthy 
adults, ingested α-tocopherol (15 mg) with a soy 
milk beverage (delivering 120 μg vitamin A, 120 IU 
vitamin D2, and 3.4 μg vitamin K1) prior to isolating 
plasma and the chylomicron-containing triglyceride-
rich lipoprotein fraction (TRL) of blood 12 hours 
post-prandially. An LC-MS/MS method, using an 
MTBE/methanol gradient and a C30 column for 
separation, with the LC interfaced with the MS using 
an APCI probe operated in positive ion mode, was 
previously validated for retinyl palmitate, carotenoids, 
and vitamins K1 and E. The method was adapted 
to incorporate vitamins D2 and D3 to use for the 
quantitation of the suite of fat soluble vitamins 
in the TRL fraction (using stable isotope internal 
standards). Area-under-the-time-concentration-
curve (AUC) values for each micronutrient over 
12 h will be assessed via pairwise comparisons 
to determine the difference in fat-soluble nutrient 
absorption between MetS and healthy adults. MetS 
status reduced chylomicron and plasma AUC of 
α-tocopherol, and is expected to similarly impair 
absorption of retinyl esters (vitamin A), vitamin D3, 
and vitamin K1. Metabolomics analyses of non-polar 
plasma extracts will be performed using LC-HRMS 
(QTof), in combination with a multivariate statistical 

approach, to generate new hypotheses as to which 
stage(s) of fat-soluble nutrient absorption are 
impaired by MetS status. Metabolomics analyses 
are expected to reveal clear systematic differences 
in the mechanisms of intestinal absorption that 
differentially and/or similarly affect a variety of fat-
soluble compounds.

Probiotic Escherichia Coli Nissle 1917: 
Impacts on ‘Omics’ (metabolomics, 
metagenomics) and Human  
Rotavirus Infection

Husheem Michael, PhD, PI, OARDC Food Animal Health; 
michael.332@osu.edu

 Linda J. Saif, OARDC Food Animal Health; Vicki Wysocki, 
Chemistry and Biochemistry; Vishal Srivastava, OARDC 
Food Animal Health; Anastasia Vlasova, OARDC Food 
Animal Health; Gireesh Rajashekara, OARDC Food 
Animal Health

Human rotavirus (HRV) is a leading cause of diarrhea 
in children. It causes significant morbidity and 
mortality, especially in developing countries where 
the efficacy of RV vaccines is low. Probiotics are 
increasingly used to enhance oral vaccine responses 
and to treat enteric infections and ulcerative colitis 
in children. The probiotic Escherichia coli Nissle 1917 
(EcN) lacks virulence factors and possesses unique 
health-promoting properties and has been widely 
used in the treatment of ulcerative colitis in humans. 
Neonatal gnotobiotic (Gn) pigs resemble infants in 
their physiology, anatomy, mucosal immune system 
and outbred status providing a unique model to 
study the impact of probiotics on host metabolism, 
neonatal immune system, enteric viral infections 
or oral vaccines. There is no information on EcN 
induced metabolic activity or as related to protection 
against HRV. We hypothesize the recognition and 
uptake of HRV associated EcN by intestinal antigen 
presenting cells followed by interactions of the 
HRV-EcN complex with diverse TLRs may result 
in more potent stimulation of the immune system, 
alleviating intestinal inflammation and restoring 
the gut homeostasis after HRV challenge. We 
further hypothesize that EcN will enhance neonatal 
immune responses by altering the metabolome 
and metagenome in the gut of human infant fecal 
microbiota (HIFM) colonized pigs, thus moderating 
HRV infection. We aim to evaluate a) EcN as an 
immune stimulator to treat HRV diarrhea in the HIFM 
transplanted Gn pig model and b) EcN effects on 
metabolic and metagenomic profiles of the HIFM, 
immunity, and RV diarrhea. 

Foods for Health Research
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Integration, Via Linear Modeling, of 
Metabolomics and Microbiome Data 
from a Mouse Model of Lifetime 
Obesity and Colon Cancer 

Jalal Siddiqui, PhD, PI, (Department of Biomedical 
Informatics), jalal.siddiqui@osumc.edu

Ewy Mathé, Biomedical Informatics, Rachel Kopec, Human 
Sciences; Emmanuel Hatzakis, Food Science & Technology; 
Susan Olivo-Marston, Public Health

Metabolomics is playing an increasingly large role in 
clinical and translational research, and has assisted 
in identifying novel biomarkers for cancers [Of 
note, analyzing metabolomics data poses unique 
challenges]. One of the challenges is understanding 
how metabolites affect and are affected by genes 
and the proteins they produce (following from 
the molecular biology dogma). In studying the 
metabolome, it becomes necessary to understand 
how the associations between gene expression and 
metabolites are linked with a particular phenotype. 
Our research group has developed a novel approach 
IntLIM that can integrate gene expression and 
metabolomic data and query what gene-metabolite 
pairs are dependent upon phenotype. However, 
we wish to extend this approach toward integrating 
metabolomics data with other omics data sets, 
specially with microbiome data. Indeed, studies 
have shown that commensal microbes do influence 
metabolite profiles and human health/disease. We 
are now developing approaches to integrate microbe 
and metabolite abundance data to query what 
microbe-metabolite pairs are phenotype-dependent, 
and are applying this approach to murine models of 
obesity.

Using Targeted and Broad-Spectrum 
Metabolomics to Identify Metabolism-
based Changes Leading to Decreased 
Meat Quality in Fast Growing Turkeys

Sandra Velleman, Department of Animal Sciences, 
velleman.1@osu.edu

 Daniel Clark, Department of Animal Sciences, Joshua 
Blakeslee, Horticulture and Crop Science, Manager of 
OARDC Metabolite Analysis Cluster 

Consumer demand for high-quality, lean animal 
protein continues to place a significant demand on 
poultry producers to improve turkey performance.  

As a result, poultry producers have placed a 
significant emphasis on increasing turkey growth 
rate, however the improvements in growth have 
been accompanied with diminished meat quality. 
Decreased processing yields and inferior product 
quality is estimated to cost the turkey industry in 
excess of 200 million dollars annually. The goal of 
this research is to use a metabolomics approach 
to determine how selection for increased growth 
has altered metabolism. To accomplish this, the 
serum metabolite profile of a turkey line that has 
been selected for only 16 week increased body 
weight for over 40 generations will be compared to 
a random bred control line from which the 16 week 
body weight line was selected. The random bred 
turkey is representative of a late 1960’s bird and has 
been maintained without conscious selection for any 
trait. Thus, differences in serum metabolites will be 
due to genetic changes from the selection process. 
A combination of targeted and broad-spectrum 
metabolomics are used to quantify metabolome 
changes. The data generated from this study will 
provide a mechanistic understanding of growth 
selection and the effects on energy metabolism. 
The results are used to leverage both industry 
and federal funds to determine how changes in 
metabolism interact with muscle growth and meat 
quality. Additionally, management strategies will 
be developed to improve meat quality without 
sacrificing meat yield.

Metabolome-based Genome-wide 
Association Study of Innate Immunity  
in Rice

Guo-Liang Wang, Department of Plant Pathology; 
wang.620@osu.edu

 Joshua Blakeslee, Department of Horticulture and Crop 
Science, OARDC

Many pathogens affect the staple food rice and 
cause huge yield losses. Among these diseases, rice 
blast, which is caused by the fungus Magnoporthe 
oryzae, is particularly devastating, routinely causing 
10-30% yield loss. Various chemical and biological 
methods have been developed to control rice 
blast, but none is more effective, economical, 
or environmentally friendly than the use of host 
resistance to the pathogen. Although significant 
progress towards understanding the molecular basis 
of rice immunity to the blast pathogen, the functions 
of host metabolites in response to the infection of 
this fungal pathogen have not been unraveled. 
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We use a metabolome-based genome-wide 
association study (mGWAS) to identify key “pathogen 
resistance” tabolites and associated genes, providing 
new biomarkers for efforts to breed resistance to  
rice blast.

Functional Foods and Oral Cancer 
Prevention: Hybrid NMR-MS Metabolic 
Signature of Experimental Oral 
Carcinogenesis and Black Raspberry 
Chemoprevention 

Christopher Weghorst, PI, College of Public Health, 
Weghorst.2@osu.edu

 Thomas Knobloch, College of Public Health; Steve Oghumu, 
College of Public Health; Rafael Brüschweiler, Biological 
Chemistry and Pharmacology, Chemistry and Biochemistry, 
Campus Chemical Instrumentation Center (NMR) ; Arpad 
Somogyi, Campus Chemical Instrumentation Center (Mass 
Spec and Proteomics)

The US Surgeon General reported 10 years ago that 
>$54 billion was spent in the US for oral disease 
treatments. Oral cancer will account for 49,670 
new cases and 9,700 deaths in the US in 2017, and 
has remained a top ten new cancer site worldwide 
(450,000 new cases) for decades. Animal studies 
have demonstrated the ability of black raspberries 
(BRBs) to prevent cancers of the oral cavity, 
esophagus, and colon. Importantly, trials with human 
subjects have demonstrated how BRBs modify 
markers of chronic inflammation and abnormal cell 
growth. These markers form a novel “signature” of 
genes that are altered by BRBs in a way that favors 
cancer prevention. However, what causes these 
signature changes remains unknown. We propose 
that small chemical components that change 
following the consumption of BRBs (metabolites) are 
the key regulators of the anti-cancer responses, and 
that these novel metabolic “fingerprints” can only be 
determined due to recent advances in metabolomics 
technology. We predict that the application of NMR 
(Nuclear Magnetic Resonance spectroscopy) and MS 
(Mass Spectroscopy) methods, both independently 
and cooperatively as an integrated profile, will 
enable identification of key metabolites involved in 
BRB-mediated oral cancer chemoprevention and 
potential mechanisms by which BRBs inhibits oral 
cancer. untreated control mice will be compared to 
provide an understanding of the impacts of pathogen 
expansion on the surrounding gut microbiome. 
These findings may reveal new therapeutic 

strategies for prebiotics or probiotics for maintaining 
or restoring the microbiota in response to Salmonella 
perturbation. Furthermore, examining responses 
to inflammation has broader ramifications to other 
gastrointestinal diseases, including ulcerative colitis, 
Crohn’s disease, and colon cancer.

Role of Omega-3 Fatty Acids on 
Bioaccessibility, Cell Uptake, and 
Metabolism of Carotenoids

Bo Zhang, PI, Dept. of Chemistry and Biochemistry; 
zhang.5648@osu.edu

Rafael Bruschweiler, Chemistry and Biochemistry; Rachel 
Kopec, Human Sciences

Carotenoids,  synthesized  by  plants,  bacteria,  and  
some  kinds  of  algae,  provide  the yellow, orange 
and red colors of foods. Carotenoids demonstrate 
characteristic health benefits  in  decreasing  the  
risk  of  disease,  particularly  certain  cancers,  eye  
and cardiovascular disease. Omega-3 fatty acids 
(FAs) are a class of lipids found in plant foods,  
nuts,  and  cold-water  fish, and  play  a  crucial  
role  in  brain  function,  as  well  as normal growth 
and development. Omega-3 FAs also demonstrate 
benefits by reducing the  risk  of  chronic  diseases  
such  as  heart  disease,  cancer, and  arthritis.  Due  
to  the commensal  benefits  of  omega-3  and  
carotenoids,  it  is  sensible  to  supplement  them 
together  in  the  diet  to  promote  human  health.  
Interesting  enough,  limited  data  have indicated 
that omega-3 consumption could influence the 
bioavailability of carotenoids by reducing carotenoid 
absorption. The central hypothesis of this study 
is whether the bioaccessibility,  cell  uptake,  and  
metabolism  of  carotenoids  can  be  mediated  
by omega-3  fatty  acids.  We  will  determine  the  
bioaccessibility  and  bioavailability  of common 
carotenoids when digested in the presence of 
omega-3 FA, using a targeted HPLC-MS/MS  
approach. We  will  also  evaluate  the  metabolic  
regulation  of  omega-3 FA  on  carotenoid  uptake  
by  Caco-2  cells  using a  non-targeted,  integrated  
HPLC-MS/NMR approach.

Foods for Health Research
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The power of collaboration
Discovery at Ohio State

The problems of the world won’t be solved in a bubble. Innovative 
minds in higher education and in the public and private sectors must 
work together as never before to push the pace of progress.

As one of the nation’s most comprehensive public universities, Ohio State is  
able and obligated to lead the way. The Discovery Themes Initiative leverages  
the university’s sweeping strengths and tradition of excellence while promoting  
a new spirit of faculty collaboration across 15 colleges, six campuses and more 
than 200 research centers. Equally important, Discovery Themes embraces 
the same spirit of collaboration with allies in the public and private sectors,  
committing the university’s full array of expertise and resources to the joint  
pursuit of real-world solutions.

We would like to acknowledge the following vendors for making this event possible:
 
University Library Services, Shannon Niemeyer
University Catering, Amanda Hicks
Event Photography, Harry Acosta, harrynacosta@gmail.com
Music by The Isaac Roe Trio, Tamara Gosnell, 614-327-4765
Print Materials Design, Sylph LLC, sylphllc@gmail.com
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