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RESEARCH
HIGHLIGHTSof

AND THE STORRS AGRICULTURAL EXPERIMENT STATION



It is a pleasure to again present highlights of 
our research conducted through the Storrs Ag-
ricultural Experiment Station for the Governor’s 
Office and the Connecticut General Assembly 
(per State Statute Ch. 426, Sec. 22-102). As 
Connecticut’s land-grant institution, we have a 
federally charged responsibility to educate the 

MESSAGE FROM THE DEAN of the College of Agriculture, Health and Natural Resources
next generation of students; conduct funda-
mental and translational research to address 
the needs of Connecticut’s $4.6 billion agricul-
tural economy, be stewards of the state’s natu-

ral resources, and improve human health; and 
provide non-credit education and outreach to 
Connecticut’s citizens through the Cooperative 
Extension System.  Our research continues to 
be fully integrated with our academic programs, 
and our students are directly engaged with fac-
ulty in research as we train the next generation 

of scientists and leaders. Likewise, our research 
discoveries are delivered directly to those who 
can benefit from them through our Cooperative 
Extension System. 

HIGHLIGHTS OF RESEARCH     
and the  

Storrs Agricultural  
Experiment Station

Gregory Weidemann 
Dean and Director
College of Agriculture 
and Natural Resources
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INTRODUCTION   The University of Connecticut’s Col-

lege of Agriculture, Health and Natural Resources 

(CAHNR) is committed to research that solves prob-

lems and investigates new areas relevant to agri-

culture, food, forestry, the environment and human 

health. The Office of Research and Graduate Educa-

tion is responsible for facilitating CAHNR’s research 

environment, which is supported by capacity and 

competitive funds. Capacity research funding is pro-

vided through the federal-state partnership managed 

by the Storrs Agricultural Experiment Station (SAES). 

Competitive funds are obtained from a variety of fed-

eral and non-federal sources through the independent 

initiative of CAHNR’s faculty and staff. We encourage 

fundamental research to gain knowledge in relevant 

agriculture fields, and multidisciplinary collaborations 

between institutions, agencies and fields of study 

to advance national goals established by the United 

States Department of Agriculture’s National Institute of 

Food and Agriculture (USDA NIFA). We value applied re-

search approaches and the application of results from 

all research endeavors.  

The College of Agriculture, Health and Natural Re-

sources hosts nine departments that are home to 150 

faculty members and 138 staff. These individuals all 

contribute to the discovery of new knowledge and its 

communication to the broader population of the state, 

region and nation. An essential component of the 

CAHNR research mission is to provide a framework for 

graduate student and postdoctoral scientist training, 

ensuring that the next generation of scientists is pre-

pared for addressing the state’s, region’s and nation’s 

challenges.

VISION  The College of Agriculture, Health and Natural Resources will provide for a global sustainable future through sci-

entific discovery, innovation, and community engagement.  Our accomplishments will result in safe, sustainable and secure 

plant and animal production systems, healthier individuals and communities, greater protection and conservation of our 

environment and natural resources, balanced growth of the economy, and resilient local and global communities.

MISSION   Our research mission is to develop knowledge and disseminate it through the three academic functions of 

teaching, research and outreach education. This mission is based in historic federal legislation that led to the modern day 

land-grant university including the Morrill, Hatch, Smith-Lever, McIntire-Stennis and Animal Health acts, and enabling state 

statutes.
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The Storrs Agricultural Experiment Station (SAES) receives capacity funding from the 
USDA each year and a 1:1 state match is provided through the University’s block grant 
from the state legislature. For FY2015, funding in the amount of $1.41 million was received 

to support independent 
investigator and multi-

state research in the broad fields of agricultural sciences, forestry and animal health. 
The allocation of those funds is indicated in (Figure 1). Eighty-five percent of the budget 
was used to fund personnel (i.e., graduate students and faculty/staff) that contributed 
to research associated with USDA-approved capacity projects.

The Storrs Agricultural Experiment Station and Research

Allocation of Storrs Agricultural Experiment  
Station Funds, FY 2015

Source: Office of Vice President for Research
Figure 1

The investment provided by the federal-state SAES partner-
ship is leveraged considerably by the creative and scholarly 
efforts of CAHNR’s faculty and staff. This is done primarily 
through pursuit of competitive extramural funding in the form 
of single- or multi-year grant awards. In FY 2015, CAHNR fac-
ulty and staff members were engaged in research supported 
by more than 250 active or approved grants through the 
College; seventy projects were supported directly by the USDA 
capacity funds. 

In FY 2015, CAHNR researchers applied for a total of approxi-
mately $104 million in extramural grant funding (Figure 2).   
Proposals were submitted to a variety of federal and non-fed-
eral sources. Federal agencies were approximately eighty-nine 
percent of the destinations for grant submissions.  The major-
ity of these were targeted to DOD, NIH, NSF and USDA (Table 1).  

Research Grads/ Student Labor
Faculty/Staff Salaries

Project Support

57%28%

15%

4         2 0 1 5  H I G H L I G H T S  O F  R ES E A R C H



Proportion of Funding Requests by Sponsor, FY 2015
Source: Office of Vice President for Research

Figure 2

Proportion of Funding Awards by Sponsor, FY 2015
Source: Office of Vice President for Research

Figure 3

College/University 0.34%

Corporate 1.76%

Non-Profit 3.80%

State/CT 4.25%

Federal 89.32%

Misc. Non-Federal 0.52%

89.94%

0.34%

0.52%
1.76%

3.80%
4.25%

College/ University 1.93%

Corporate 0.93%

Non-Profit 3.61%

State/CT 3.58%

Federal 89.94%

89.94%

3.58% 0.93%
3.61% 1.93%

The application for and acquisition of funding 
is a common metric used to gauge research 
activity.  While it communicates the value of a 
research idea/mission as judged by qualified 
peer scientists and agencies, it represents only 
the input side. The outputs that are realized 
from research funding are measured in terms 
of scholarship and the number of scientists 
(i.e., MS and PhD students and postdoctoral 
fellows) trained.

Scholarly Product/Indicator Number

Peer-reviewed journal articles 26

Books authored 1

Book chapters 3

Published conference proceedings 66

Technical reports and manuals 3

Editorships of major journals 12

Associate editorships/editorial board memberships 149

Member of federal peer review committees 10

Member of other national/international peer review committees 33

Member of state or regional peer review committees 9

Ad hoc reviews for granting agencies 433

       

Scholarly Productivity

  Source: Annual reports of CANHR departments.
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Table 2.  Proportion of Grant Awards by Federal Agency
     Agency       Request      %

Centers for Disease Control $ 39,879 0.21%

Department of Defense $ 496,675 2.63%

Department of Energy $ 30,999 0.16%

Department of Interior $ 91,761 0.49%

Department of Justice $ 123,000 0.65%

Department of Transportation $ 15,644 0.08%

Environmental Protection Agency $ 342,976 1.82%

Food and Drug Administration $ 16,500 0.09%

National Aeronautics and Space Administration $ 5,000 0.03%

National Institutes of Health $ 1,870,333 9.90%

National Oceanic and Atmospheric Administration $ 236,313 1.25%

National Science Foundation $ 444,854 2.36%

U.S. Agency for International Development $ 530,330 2.81%

U.S. Department of Agriculture $ 14,388,223 76.20%

U.S. Fish and Wildlife Service $ 84,504 0.45%

U.S. Geological Survey $ 166,130 0.88%

The majority of funding awards in FY 2015 were from federal agencies and amounted  
to approximately $19.9 million in FY 2015. Just over three-fourths of all funding awards 
were received from USDA (Table 2).  

Table 1.  Proportion of Funding Requests by Federal Agency
      Agency Request %

Centers for Disease Control $ 218,915 0.23%

Corporation for National and Community Service $ 109,894 0.12%

Department of Defense $ 15,536,142 16.65%

Department of Energy $ 30,998 0.03% 

Department of Justice $ 143,500 0.15%

Department of State $ 357,905 0.38%

Environmental Protection Agency $ 1,804,480 1.93%

Food and Drug Administration $ 305,500 0.33%

Marine Mammal Commission $ 29,942 0.03%

National Aeronautics and Space Administration $ 5,000 0.01%

National Institutes of Health $ 33,712,221  36.12%

National Oceanic and Atmospheric Administration $ 1,468,853 1.57%

National Science Foundation $ 9,639,766 10.33%

U.S. Agency for International Development $ 259,039 0.28%

U.S. Department of Agriculture $ 28,745,245 30.80%

U.S. Fish and Wildlife Service $ 50,146 0.05%

U.S. Geological Survey $ 916,366 0.98%
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Human Capacity Development in the Agricultural, Health and Environmental Sciences

Training the 
Next Generation 
of research scientists

is necessary for our state and nation to remain competi-
tive in the global marketplace. An essential element of the 
CAHNR research mission is the training of MS, DPT, PhD 
and postdoctoral scientists for the purpose of meeting this 
need. The US Department of Labor Bureau of Labor Statis-
tics recently noted that research scientists will continue 
to be in high demand with PhD-trained individuals enjoying 
the greatest opportunities.  

 
In FY 2015 
 •  24   PhD graduated 
 •  24   DPT (Doctor of Physical Therapy)  
 •  80   MS graduated 
 •  29   postdoctoral fellows worked under the  
                            direction of CAHNR faculty members.

MS    •    PhD    •    Postdoctoral fellows
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Student Dept Advisor Thesis Title

Elena Castellari ARE Chad Cotti Three Essays on Food Policy and Health Consumption Patterns

Xun Li ARE Rigoberto Lopez Three Essays in the Economics of Food Marketing

Adam Neil Rabinowitz ARE Ronald Cotterill The Endogeneity of Crime and Supermarket Locations: Implica-
tions for Food Access

Hualu Zheng ARE Rigoberto Lopez Three Essays on Marketing Strategies in Food and Beverage 
Industries

Maria Louise Hoffman ANSC Kristen E. Govoni The Effect of Poor Maternal Nutrition on the Growth and 
Development of Offspring

Sanjukta Majumder ANSC Lawrence K. Silbart Role of Mycoplasma gallisepticum and Host Airway Epithelial 
Cell Interaction in Inflammation

Indu Upadhyaya ANSC Kumar Venkitanarayanan Investigating the Efficacy of Natural Antimicrobial Molecules in 
Reducing Egg-borne Transmission of Salmonella enterica 
serovar Enteritidis in Layer Hens

Brett Alden Comstock KINES William J. Kraemer Exercise Training Adaptations of Achilles and Patellar Tendons

Daniel Joshua Freidenreich KINES Jeff S. Volek The Effects of Dietary Macronutrient Composition on Whole 
Body Insulin Sensitivity through Modification of Cellular Lipid 
Composition

Amy L. McKenzie KINES Lawrence E. Armstrong Pregnant and Lactating Women: Relationships between Hydra-
tion Biomarkers and Fluid Intake

Cassandra Jeanette Coble Murty KINES Jennifer E. McGarry Volunteer Leadership Experiences: Gender in Youth Sport 
Management

Sudha Madhav Srinivasan KINES Anjana Bhat Embodied Rhythm Interventions for Children with Autism 
Spectrum Disorders (ASDs)

Diba A. Khan-Bureau NRE Daniel L. Civco Two Novel Diatoms in Connecticut and Comparisons of 
Morphological and Molecular Approaches of Species Diversity 
Estimation

Owanda Vincent Otieno NRE Richard Anyah Observed and Simulated Processes Linked to the Recent Cli-
mate Variability and Changes over the Greater Horn of Africa

Jason R. Parent NRE John Volin Using Leaf-off LiDAR in Modeling Forest Canopy Structure 
and Assessing the Effect of Spatial Resolution in Landscape 
Analyses

Liqin Qu NRE Xiusheng Yang Remote Sensing Suspended Sediment Concentration in the 
Yellow River

David Alvarez Aguilar NUSC Maria-Luz Fernandez Dietary Manipulations Modulate Diet-induced Inflammation in
Guinea Pigs and Low Grade Inflammation in Volunteers with 
Metabolic Syndrome

Siah Chai Ku NUSC Ji-Young Lee Effect of Edible Blue-Green Algae, Nostoc commune var. 
sphaeroides Kützing and Spirulina platensis, on the Prevention
of Hyperlipidemia, Inflammation, and Atherosclerosis

Sanggil Lee NUSC Ock K. Chun Antioxidant and Anti-inflammatory Properties of Berries: Effect 
of Anthocyanin Composition

Yue Yang NUSC Ji-Young Lee Health Benefits of Astaxanthin, a Xanthophyll Carotenoid: 
Protective Functions against Non-alcoholic Fatty Liver Disease 
and Steatohepatitis

Geoffrey I. Ecker PSLA Carol A. Auer Switchgrass (Panicum virgatum L.) Distribution, Genetic Diver-
sity, and Pollen-Mediated Gene Flow

Hao Yu PSLA Yi Li Root-Synthesized Cytokinins Cause Programmed Cell Death of 
Tobacco Shoots Under Dark Conditions

Andrea Laura Bogomolni PVS Sylvain Deguise Assessing Differences in Species Susceptibility to Phocine 
Distemper Virus (PDV) in Harp (Phoca groenlandica), Harbor 
(Phoca vitulina concolor) and Gray Seals (Halichoerus grypus) 
of the Northwest Atlantic

Allison Titong PVS Paulo Verardi Development of Replication-Repressible Vaccinia Virus Vectors 
for Vaccines and Therapeutics

*ARE: Agricultural and Resource Economics; ANSC: Animal Science;  NRE: Natural Resources and the Environment; NUSC: Nutritional Sciences;  
PSLA: Plant Sience and Landscape Architecture

PhD Degrees Conferred FY 2015
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Name Advisor Research Title

Julia Eve Arntsen Michael Joseph Achilles Tendon Mechanics in Traditional Versus Minimalist Runners

Adrian Tom Barniak Michael Joseph Insulin Sensitivity and its Effects on Tendon

Zachary Allen Cammarano Laurie Devaney Survey of Exercise Classes Offered for Individuals with Parkinson’s Disease in the 
United States

Eric Caracuzzi Lindsay Distefano,  
Michael Joseph

The Relationship Between Knee ROM and Strength Measurements with Patients 
Satisfaction Following ACL reconstruction

Kristin Nicole Clements Craig Denegar Is Dry Needling Effective in the Management of Myofascial Pain

Morgan Delaney Richard Bohannon Reliability, Validity and Responsiveness of PhyStat 7 

Amelia Foster Craig Denegar Progressive Aquatic Exercise Regiment and Knee Osteoarthritis and ACL Related 
Bone Lesions and Osteoarthritis

Katherine Rose Histen Michael Joseph Achilles Tendon Mechanics in Traditional Versus Minimalist Runners

Joseph Marc Ingriselli Lindsay Distefano,  
Michael Joseph

The Relationship Between Knee ROM and Strength Measurements with Patients 
Satisfaction Following ACL reconstruction

Megan Elizabeth Kennedy Craig Denegar Progressive Aquatic Exercise Regiment and Knee Osteoarthritis 

Allie Elizabeth Leblanc Linda Pescatello Relationships between Physical Activity and Muscular Strength among Healthy 
Adults Across the Lifespan

Heidi Rebecca Levin Deborah Bubela The Availability and Applicability of Cultural Competency Measures for Clinical 
Physical Therapists

Lauren A. L'Heureux Michael Joseph Achilles Tendon Mechanics in Traditional Versus Minimalist Runners

Dayle Maryanna Masslon Craig Denegar Progressive Aquatic Exercise Regiment and Knee Osteoarthritis 

Brendan James Putney Craig Denegar Is Dry Needling Effective in the Management of Myofascial Pain

Heather Nicole Regan Craig Denegar Is Dry Needling Effective in the Management of Myofascial Pain

Allison Mary Rodgers Craig Denegar Progressive Aquatic Exercise Regiment and Knee Osteoarthritis 

Lauren Elizabeth Schlather Craig Denegar Incidence and Training Habits of Ultimate Frisbee

Emily May Searle Richard Bohannon Reliability, Validity and Responsiveness of PhyStat 7 

Jared Smith Craig Denegar Is Dry Needling Effective in the Management of Myofascial Pain

Kevin Gordon Smith Lindsay Distefano, Michael 
Joseph

The Relationship Between Knee ROM and Strength Measurements with Patients 
Satisfaction Following ACL reconstruction

Aki Takahashi Craig Denegar Progressive Aquatic Exercise Regiment and Knee Osteoarthritis 

Kristen Michelle Tracy Richard Bohannon Reliability, Validity and Responsiveness of PhyStat 7 

Sarah Kimberly Willhoft Craig Denegar Incidence and Training Habits of Ultimate Frisbee

Doctor of Physical Therapy Degrees Conferred in 2015
Department of Kinesiology
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Jeremy Jelliffe is a PhD student studying agricultural 
economics and development in the Department of 
Agricultural and Resource Economics (ARE). He investi-
gates the economics of farming, the cost of agricultural 
products and farmers’ adoption of new technologies in 
the con-text of international development. Jelliffe has 
studied wine grape and milk production in Connecticut, 
investigated how farmers in Sub-Saharan Africa use 
drought- and disease-resistant seeds and trained uni-
versity faculty from Senegal in measuring the impacts 
of development projects.

Throughout his education at UConn, Jelliffe has 
worn many academic hats. In 2009, he earned a BA in 
philosophy with a minor in religious studies and a BS in 
environmental science, concentrating in chemistry. An 
ARE course titled Valuing the Environment, which Jellife 
took his senior year, encouraged him to pursue an MS 
in the field, which he completed in 2012. He says the 
course combined technical aspects like environmental 
science, chemistry and natural resource management, 
and one of his main interests in philosophy: valuation. 
Most of all, it was the course’s focus on people that 
most enticed Jelliffe into the study of economics.

Much of Jelliffe’s MS and early PhD work focused 
on agricultural economics in Connecticut. Jelliffe’s mas-
ter’s thesis analyzed state wine grape production, which 
Jelliffe says “was really a sort of trial by fire into the 
world of agricultural production economics.” His work 
involved interviewing Connecticut vineyard and winery 
owners to analyze the production costs and prices paid 
for wine grapes within the state.

In 2012, Jelliffe worked with a team from the 
department’s Zwick Center for Food and Resource 
Policy to determine the statewide cost of production 
(COP) for milk, which is an average value based on data 
from Connecticut dairy farmers. Under Connecticut law, 
when milk prices drop below the estimated average 
COP, the state provides payments to state dairy farmers 
to make up the difference and cover their costs. But 
before 2012, there was no estimate for a Connecticut-
specific COP, so the law instead used a USDA estimate 
for dairy production in the Northeast. Jelliffe and others 

Graduate Student Combines Philosophy, Science, and 
Economics to Study Agricultural Development
By Michael Clausen

determined a COP specific to Connecticut dairy farmers, al-
lowing for more efficient implementation of the state policy.

Now, Jelliffe is turning his attention internationally, where 
he studies the agricultural development of “small-holder 
farmers who are using very rudimentary [techniques] or have 
limited access to inputs, such as fertilizer.” Jelliffe says that 
his research explores constraints to technology adoption, in-
vestigating whether people who gain knowledge and access 
to technologies will end up adopting them.

One of Jelliffe’s primary research interests is agricultural 
impact evaluation, which studies how interventions, projects 
or policies affect agricultural development. In the agricultural 
world, there are many programs that supply new varieties 
of seeds or provide education to farmers. Jelliffe assesses 
the effects of these programs in the context of development 
among subsistence-level farmers. For example, if a program 
disseminates maize seeds to a certain group, “have their 
yields of maize increased? Have they produced more corn 
in the last five years since they received the education pro-
grams … or new seeds? Or have they not? What happened to 
people who didn’t receive [programs or seeds]?”

Jelliffe says his current work in impact evaluation 
analyzes the adoption of high-yielding drought- and disease-
resistant seed varieties by groundnut [peanut] producers 

Jeremy 
JELLIFFE
Graduate Student 
Department of Agricultural  
and Resource Economics
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in Uganda. In 2004, an NGO called AT Uganda launched a 
program that disseminated such groundnut seeds, a staple 
crop in many countries in Sub-Saharan Africa, to farmers 
in eastern Uganda. In 2013, Jelliffe and others found that 
individuals who received the training and were part of the 
program ended up planting a larger proportion of improved 
varieties in their counterparts, with a 20 percent difference 
from the control. Jelliffe says this is an impressive marker of 
the sustainability of the project completed nearly ten years 
earlier.

This past May, Jelliffe and his advisor, Professor Boris 
Bravo-Ureta, conducted a workshop on impact evaluation 
for faculty from several universities in Senegal and other af-
filiates of USAID Education and Research in Agriculture (ERA). 
Bravo-Ureta and Jelliffe provided training to the Senegalese 
faculty on important concepts for impact evaluation of 
agricultural projects, the application of statistical methods to 
real-world data and the logic behind the selecting between 
alternative methodologies.

This kind of technical education is important, because 
impact evaluation is expected to answer a difficult episte-
mological question: How can causality be identified? In other 
words, do we know that a certain program produced certain 
effects? Jelliffe says that causality is hard to determine, es-

pecially because agricultural programs are likely to produce 
spillover effects beyond the project to non-participants: 
People are likely to buy and sell different seeds at the mar-
ket, neighbors are likely to share information, etc.

But Jelliffe also has a different perspective, which har-
kens back to his study of philosophy. He says that while spill-
over can present a difficulty to evaluation and statistical bias, 
it can also accelerate valuable agricultural development for 
communities in need. At the end of the day, Jelliffe believes 
that “what we’re trying to get at here is, how can we perform 
research and studies that get information to policymakers 
and individuals who can implement additional projects with 
the best [most accurate] information possible.”

Jelliffe says he isn’t certain where he wants to apply his 
knowledge and skills just yet. He thinks about working for an 
extension agency to conduct outreach work with farmers, 
focusing on the economics of regional agricultural production. 
He’s considering a postdoctoral position to continue working 
on impact evaluation in Sub-Saharan Africa. He also thinks 
that his  service on the University’s Board of Trustees might 
prepare him for an administrative role, helping to facilitate re-
searchers with their work. In any case, Jelliffe knows that his 
work in agricultural and resource economics is far from over.

C O L L E G E  O F  A G R I C U LT U R E ,  H E A LT H  A N D  N AT U R A L  R E S O U R C E S
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Research Features

Our focus has always been on hiring talented 

researchers to help advance the College’s 

research mission and solve real-world problems. 

The following articles provide brief summaries  

of the research activities of selected faculty  

and staff.  

 

The research enterprise of any entity is only as good as its scientists.
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Research Features

Mary Anne   
AMALARADJOU

Mary Anne Amalaradjou, assistant professor in the Department 
of Animal Science, is working on several projects related to food 
safety, an interest that goes back to her days in veterinary school.

“We were exposed to diverse areas of study from pathobiol-
ogy and zoonotic diseases to nutrition,” she says. “I was always 
interested in microbiology and immunology. I like the small critters.”

Her doctoral research focused on natural antimicrobials, which 
led to an interest in probiotics. Amalaradjou says, “The driving fac-
tor in my research is human health. A single pathogen can have a 
profound effect on health as well as the economy.”

According to the Centers for Disease Control and Prevention, 
approximately 1.2 million illnesses, 23,000 hospitalizations and 450 
deaths are attributable to foodborne salmonellosis annually in the 
United States.

In a two-year, $140,000 project funded by the Center for 
Produce Safety and the National Mango Board, Amalaradjou is 
studying Salmonella contamination in mangoes.

The project stems from a recent Salmonella incident affecting 
mangoes. Before entering the United States, mangoes go through a 
three-step cleaning process: an initial tank washing to remove dirt 
and debris, then a hot water treatment followed by a cooling dip. 
This treatment eliminates any fruit fly larvae.

Unfortunately, the sudden change in temperature associated 
with the cooling dip causes a vacuum action, and any Salmonellae 
on the outside of the fruit are sucked into the pulp, from which they 
cannot be removed.

Amalaradjou is evaluating several antimicrobial agents, includ-
ing chlorine, chlorine dioxide and peroxyacetic acid, for use as 
an additive to the washing process. These disinfectants are cost 
effective and commonly used on other fruits such as apples and 
cantaloupes. So far, peroxyacetic acid has proven to be the most 
effective at reducing Salmonella contamination.

In another project, a five-year, $25,000 study supported 
through a USDA Hatch Fund grant and the Storrs Agricultural 
Experiment Station, Amalaradjou is using probiotics to reduce  
 

Food Scientist Studies Probiotics-Based Approaches to 
Controlling Foodborne Infections
By Kim Colavito Markesich

Salmonella enterica contamination in chicken, the most common 
source for Salmonella poisoning.

Amalaradjou started with twenty-three different probiotic 
strains, testing their efficacy in vitro. She isolated three strains that 
appear to be most effective against Salmonella and will test these 
with live birds by adding probiotics to the chicken feed and water.

Based on early data, the probiotic was extremely effective in 
preventing Salmonella invasion. “We are hopeful,” Amalaradjou says. 
“We are searching for a cost-effective and natural method of reduc-
ing salmonella infection.”

In a collaborative project with UConn’s Department of Computer 
Science and Engineering (CSE), Amalaradjou and Ion Mandoiu, as-
sociate professor in CSE, are studying cheese and cheese starter 
cultures as a dietary source of probiotics to poss ibly aid those 
suffering from inflammatory bowel disease (IBD). The project is 
funded by a one-year $25,000 grant through the UConn Research 
Excellence Program.

Amalaradjou explains that while IBD is a complex disease 
involving immunology, genetics and the environment, it is thought 
that two environmental factors—food and gut microbiota—play a 
crucial role in IBD onset and progression.

“Probiotics have a protective effect on the gut microbiome,” 
Amalaradjou explains. “We hope to discover the genetic mechanism 
behind these effects.”

Amalaradjou chose cheddar cheese because cheese is a 
popular food that contains natural probiotics, and it is lactose free, 
making it more digestible to those with IBD.

The study will use mice, which will be fed cheese at a dose that 
corresponds to the USDA’s recommended daily allowance. “Cheese 
is an easy food to recommend,” Amalaradjou says. “We don’t have 
to advocate for people to eat cheese, and it contains other health 
benefits such as the calcium.”

In collaboration with two faculty members from UConn’s 
Department of Chemical and Biomolecular Engineering (CBE), as-
sociate professors Yu Lei and Mu-Ping Nieh, and Amalaradjou are 
developing a biosensor to detect pathogens in food. The project is 
funded by a three-year $300,000 grant from the National Science 
Foundation.

Current testing protocols used by food processors require high-
ly skilled personnel using an enzyme-linked immunosorbent assay 
(ELISA) test, the results taking two to seven days. A biosensor could 
use a more efficient and less complex process to detect pathogens, 
reducing testing time to between six and twelve hours. 

CBE is designing the sensor chip, while Amalaradjou will 
perform food tests. If the product is deemed worthy of production, 
the team will use the project to train students in the fields of nano-
biosensing and entrepreneurship.

Assistant  Professor 
Department of Animal Science
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Douglas 
CASA 
Professor 
Department of Kinesiology 

Heat Stroke is a Matter of Life and Death
By Patsy Evans

While running a race, teenager Douglas Casa suffered 
from an exertional heat stroke (EHS) and collapsed. The 
immediate treatment he received preserved his life and 
propelled him toward a career of helping others who fall prey 
to this ailment.

Now, a professor in the Department of Kinesiology and 
the chief operating officer of the Korey Stringer Institute 
(KSI), Casa conducts research and educates athletes, the 
military and industry about preventing and treating EHS.

KSI bears the name of a former Minnesota Vikings 
football player, Korey Stringer. While attending a 2001 training 
camp, Stringer suffered from EHS and lost consciousness, 
but his situation was not as fortunate as Casa’s. Stringer 
died the next day. In 2010, Stringer’s widow worked with the 
National Football League and Casa to found the Institute.  
The Department of Kinesiology, which Casa calls “a host-
ing home for a lasting legacy,” houses KSI.

Casa gets satisfaction from EHS research and educa-
tion because he knows from personal experience that it 
can be a matter of life and death. “As part of my efforts to 
maximize health and safety during intense exercise in the 
heat, I have helped save 185 people who were suffering EHS 
at events or practices in which I was providing clinical care,” 
Casa said.

Organizations and companies as diverse as Gatorade 
and General Electric partner with Casa and his fellow scien-
tists to preserve life. Casa manages corporate donations to 
KSI that total over $1.2 million in the last five years. This is in 
addition to $1.5 million in research grants for the same period.

EHS can strike all kinds of people who exert themselves 
in high heat conditions. Those at risk include amateur and 
professional athletes of all ages and levels, soldiers in the 
military and industrial workers, such as those on construc-
tion sites.

The basis for an EHS diagnosis is a core body tempera-
ture of over 105 degrees with accompanying symptoms of 
central nervous system dysfunction, such as collapse or 
altered consciousness. Medical providers measure tem-
perature with a rectal thermistor, a kind of thermometer that 
indicates minute changes in temperature, or an ingestible 
thermometer pill that sends data wirelessly for real-time 
monitoring purposes.

Recognizing the symptoms and immediately intervening 
with appropriate treatment that rapidly reduces body tempera-
ture within 30 minutes is crucial to assure survival. Based on 
his research, Casa advocates cooling the patient in an ice bath 
and then transporting him or her to a hospital. He once treated a 
competitive runner whose core temperature was 112 degrees. She 
survived EHS without complication.

According to Casa, the work of KSI has five main compo-
nents: athlete testing, research, education, policy changes and 
mass media outreach.

Some thermoregulation, hydration and athlete performance 
testing takes place in a heat chamber lab in Gampel Pavilion. 
Other studies happen at athletic events. For example, 30 of 
Casa’s team members attended the New Balance Falmouth Road 
Race in August 2015 to conduct research and provide clinical care 
to approximately 10 to 15 runners that had EHS. The data gathered 
helps the researchers understand how fast the athletes cool 
down and what factors may have predisposed them to EHS.

KSI quickly disseminates research findings to make a dif-
ference in places where EHS is most likely to occur. The Institute 
has given Casa a platform to bring his educational message to 
decision makers at the top levels. He has advised elite athletes 
involved with the World Cup, Summer Olympics, Super Bowl and 
more.
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“My most rewarding work is with the US military where 
I can influence the health and safety of an extremely large 
number of individuals,” he said. The Pentagon rewrote its 
heat stroke policies as a result of Casa’s efforts.

High school football is another area where policies are 
changing and athletic trainers and coaches have greater 
awareness of the risks. Currently, fourteen US states meet 
the Korey Stringer Institute minimum guidelines for heat 
acclimatization. KSI statistics show zero deaths from EHS in 
those states. This has saved more than 20 lives in the last 
four years, according to Casa’s estimates.

In Connecticut, as mandated by the Connecticut As-
sociation of Schools, all secondary schools adopted the KSI 
guidelines for heat acclimatization by August 2013. Since 
then, there are no reported deaths from EHS in Connecticut.

Another big component of the current KSI mission is 
reaching out to mass media. To get the word out, Casa does 
podcasts and webinars and appears as a guest expert. He 
enthusiastically spreads the message about the prevention 
of sudden death to anyone who will listen. TED-Ed heeds the 
call. USA Today, Sports Illustrated and the New York Times 
pay attention. ESPN, NBC and ABC know. As a result, Casa 
is one of the most quoted UConn researchers, according to 
Colin Poitras, a university relations associate in University 
Communications.

It seems that EHS was and is a life and death matter to 
Casa, and it shows.

See this UConn KSI video to learn more.
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“As part of my efforts to maximize health and safety during intense exercise in the heat, I have helped save 

185 people who were suffering EHS at events or practices in which I was providing clinical care.”

–Douglas Casa
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As a biogeochemist, Ashley Helton, assistant professor in the 
Department of Natural Resources and the Environment (NRE), is 
interested in how climate change and land development affect 
pollution in aquatic ecosystems.

She says, “What really fascinates me about biogeochemis-
try is that it has the potential to explain the underlying mecha-
nisms of many big environmental issues we’re trying to address 
today.”

Helton is involved in several research projects that examine 
some of these issues. In a two-year project funded through  
Connecticut Sea Grant, Helton and master’s student April Do-
roski are investigating how sea level rise and wetland restoration 
efforts may alter the capacity of fresh water wetlands to process 
urban contamination. The study involves approximately thirty-
five wetlands along several Connecticut coastline river systems.

Excess nitrogen and metals such as copper, lead and zinc 
are common pollutants that enter waterways from urban com-
munities. Wetlands serve an important ecosystem service by 
retaining metals and removing nitrogen runoff through denitrifi-
cation, a process in which microbes remove nitrogen from the 
water and release it to the atmosphere as nitrogen gas.

Helton says, “As sea levels rise, many fresh water and 
brackish wetlands experience elevated salinity, and we think 
it may affect the way wetlands process these urban contami-
nants.”

Salinity levels in freshwater and brackish coastal wetlands 
are increasing with sea level rise. The microbes involved in de-
nitrification may be sensitive to this increase in salinity, thereby 
reducing their capacity to remove nitrogen. Additionally, an 
increase in salinity reduces the capacity of wetland soils to bind 
and retain nitrogen and metal ions.

“Denitrification is the only process that permanently re-
moves nitrogen so it’s not transported to sensitive coastal areas 
such as Long Island Sound, where excess nitrogen contributes 
to dead zones,” Helton explains. Dead zones are areas in the 
sound unable to support marine life.

Wetland restoration projects in Connecticut have been 
very successful. The Connecticut Department of Energy and 
Environmental Protection’s coast habitat restoration program 
has restored more than 1700 acres of tidal wetlands at approxi-
mately forty sites in the past twenty-five years, and the US EPA 
Long Island Sound Study’s Habitat Restoration Initiative has 
worked with a variety of federal, state, municipal, nonprofit and 
private sources to fund more than fifty-six wetland restorations. 
However, their primary focus has been on habitat improvements, 
restoring tidal hydrology and improving fish passage, as well as 
combating invasive plant species. Less is known about micro-
bial processing of nitrogen and contaminant retention and how 

sea level rise will affect these important ecosystem functions. This 
research could be important when developing strategies for future 
wetland restoration projects.

In a project funded through the Connecticut Institute for 
Water Resources (IWR), Helton and collaborator Tracy Rittenhouse, 
assistant professor in NRE, are studying ephemeral wetlands, wet-
lands that have standing water during only part of the year. Ephem-
eral wetlands provide habitat to many sensitive amphibian species 
and play important roles in the cycling of carbon and nitrogen on 
the forest floor. The project is unique because four undergraduates 
manage the research.

The students are examining the effects of road salt runoff on 
ephemeral wetland ecosystems. The use of road salt in the United 
States to melt snow and ice during the winter roughly tripled from 
1975 to 2005. The team is measuring water quality, greenhouse gas 
emissions and denitrification and using amphibian egg mass counts 
to determine how road salt affects the functioning of the ephemeral 
wetlands. “Our hope is to directly quantify linkages between road 
salt use and ephemeral wetland ecosystem function, which has 
implications for managing how road salts are applied near these 
protected ecosystems,” Helton points out.

These headwater streams play an important role in transport-
ing nutrients and other contaminants from the landscape to larger 
river and coastal ecosystems. “Nitrogen export from streams and 
rivers to coastal areas, including Long Island Sound, is the primary 
cause of seasonal hypoxia, or dead zones,” Helton says. “Nonpoint 
sources of nitrogen, particularly during storm events, can contribute 
substantially to excessive nitrogen loads, but predicting where and 
when this occurs from landscapes is difficult.”

Ashley 
HELTON
Assistant Professor  
Department of Natural Resources 
and the Environment

Biogeochemist Studies Effects of Climate Change and 
Land Development
By Kim Colavito Markesichh
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Climate change will increase intense rainfall events and as-
sociated runoff in New England. This project focuses on measur-
ing nutrient fluxes in streams during storms of various sizes to 
understand how future changes in storm timing and intensity 
may affect nutrient flux in headwater streams.

In addition to climate change, changes in land use related 
to urban development can also affect the patterns of surface 
runoff to stream ecosystems. Helton is collecting storm datasets 
from five streams that vary in the amount of urban land use in 
their watersheds.

The goal of the project is to more fully understand the flux of 
nutrient pollution to streams and rivers as both land development 
and storm intensity increase. “These results will be relevant for 
future planning of storm water management under a changing 
climate that includes more intense storm events,” Helton says.

Helton is part of a collaborative project recently funded 
through the National Science Foundation. The five-year, $4.48 
million grant is designed to fund research focused on quantifying 
and predicting the rates and timing of whole stream ecosystem 
metabolism. The research will provide a more accurate assess-
ment of the role of fresh waters in global carbon cycling and 
increased understanding of how carbon resources for aquatic 
food webs are affected by both climate and land use change.

Helton will be partnering with researchers from Duke Univer-
sity, University of Florida, Arizona State University, University of 
Wyoming, University of New Hampshire, University of Wisconsin 
and the United States Geological Survey.

To determine whole stream metabolism, sensors are 
placed within streams to continuously record oxygen and car-
bon dioxide concentrations. Plant and microbial life in a stream 
both consume and produce oxygen and carbon dioxide, and 
the difference between oxygen consumption and carbon 
dioxide production is whole stream metabolism. Thus, whole 
stream metabolism is analogous to metabolism within an indi-
vidual organism. It represents how energy is created and used 
within an aquatic ecosystem.

Stream metabolic rates are tremendously variable in time 
due to frequent droughts or storms that may remove organic 
matter from the stream bed or due to changes in the supply of 
light, nutrients or other resources. By measuring and modeling 
patterns of daily, seasonal and disturbance recovery trajec-
tories across many streams, Helton and her colleagues will be 
able to detect and predict the response of stream ecosystems 
to disturbances.

For her part in the study, Helton will develop predictive 
models for six study regions to extrapolate the team’s findings 
from individual streams to whole stream networks.

“We are developing methods and models to estimate 
stream recovery trajectories under different disturbances 
such as storms, drought and land use changes,” Helton says. 
“We can often measure how a particular stream responds to 
a specific disturbance, but our goal is to develop a framework 
to predict how entire stream networks will respond to changes 
over time. Then we can make informed decisions on a broader 
scale.”

C O L L E G E  O F  A G R I C U LT U R E ,  H E A LT H  A N D  N AT U R A L  R E S O U R C E S

“As sea levels rise, many fresh water and brackish wetlands experience elevated salin-

ity, and we think it may affect the way wetlands process these urban contaminants.”

–Ashley Helton
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Alison Kohan, assistant professor in the Department of 
Nutritional Sciences, has a way of making biochemistry 
sound exciting. Kohan joined the College in August 2014 after 
completing her postdoctoral work and a year as a research 
assistant professor at the University of Cincinnati. There she 
worked with her mentor, Patrick Tso, professor and director of 
the Mouse Metabolic Phenotype Center, focusing on the role of 
apolipoprotein A-IV in lipid metabolism and glucose regulation.

Kohan’s current research focuses on the molecular 
processes of intestinal lipoproteins, which are essential for lipid 
absorption and metabolism. Kohan is researching the role of 
apolipoprotein C-III (apoC-III) in dietary fat absorption and how it 
affects the development of cardiovascular disease. In particu-
lar, she is interested in how changes in the amount of intestinal 
apoC-III might be beneficial.

With a five-year $775,000 grant from the NIH National 
Institute of Diabetes and Digestive Kidney Diseases, Kohan is 
studying this using transgenic mice that express a human form 
of apoC-III.

ApoC-III is a protein that comes from the intestine and liver 
and circulates in blood plasma to inhibit the removal of fat from 
the blood, which can raise triglyceride levels. Because of this, 
apoC-III is known to be a strong, independent risk factor for car-
diovascular disease. Recent studies have also linked elevated 
apoC-III levels in the liver with a higher risk for developing 
cardiovascular disease.

“What is novel about our lab is that we are focused on 
intestinal apoC-III, and how changes to this protein in the 
intestine might protect against cardiovascular disease. There 
are very few labs that focus on the intestine in cardiovascular 
disease,” Kohan says. “The intestine can both promote and 
inhibit metabolic disease. We are really excited about what 
we’ve discovered for apoC-III, because while we know that 
elevated levels of apoC-III in the plasma and liver are a health 
risk, it appears that intestinal apoC-III may have a protective 
effect for cardiovascular disease by inhibiting the absorption of 
dietary fat.”

Cardiovascular disease is made up of a variety of con-
siderations including excessive lipids and inflammation in the 
vascular system. “What’s interesting about apoC-III is that it 
may be able to modify more than one of these risk factors,” 
Kohan says.

One aspect of Kohan’s research focuses on the physiol-
ogy of apoC-III, examining the basic metabolic functions of 
apoC-III during lipid absorption and lipoprotein synthesis in 
the intestine. This work is based on her recent finding that 
apoC-III inhibits dietary fat absorption in mice. She says, “So 
the big question is, what does apoC-III do in the biochemical 
pathway of lipid absorption in the intestine, and how does 
that relate to cardiovascular disease?” Kohan goes on to say 
that while this is an exciting finding, much more research is 
needed.

The next step is to conduct experiments with  
human intestinal stem cells. Kohan is collaborating with  
Noah Shroyer, associate professor in the Department of 
Medicine Section of Gastroenterology and Hepatology at 
Baylor College of Medicine, to obtain intestinal stem cells 
from patients undergoing gastric bypass surgery.

“We are currently able to isolate stem cells from mouse 
intestinal tissue and, using three growth factors, induce 
these stem cells to differentiate into all the cells that line the 
small intestine,” Kohan says. “We end up with this little hollow 
‘ball,’ called a primary intestinal enteroid, that essentially 
serves as a tiny intestine. We’ve fine-tuned the method so 
that we are able to measure dietary fat absorption and lipo-
protein synthesis, and we hope to replicate this using human 
tissue.”

Alison 
KOHAN
Assistant Professor
Department of Nutritional Sciences

Biochemist Studies Intestine’s Role 
in Cardiovascular Disease
By Kim Colavito Markesich
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Kohan explains that this “primary enteroid” stem cell 
model is a powerful technique, since much of the research 
she wants to do includes investigating any common genetic 
variants in patients undergoing gastric bypass surgery. 
Most share several risk factors for cardiovascular disease—
obesity, type 2 diabetes and elevated triglycerides. Do all 
these patients have apoC-III that functions abnormally, or 
is something happening in their intestines that cause the 
apoC-III gene to malfunction? “We want to know if any of 
these processes occur in human intestine and how we might 
be able to harness that to protect against cardiovascular 
disease,” Kohan says. “No one has asked that yet.”

According to Kohan, there is much to be learned from 
individual variation in the apoC-III gene. “Through several 
epidemiological studies, particular genetic variants in 
apoC-III have been shown to be protective or dangerous for 
the development of cardiovascular disease.” Kohan notes 
that colleagues like Annabelle Rodriguez-Oquendo, MD and 
professor at UConn Health’s Center for Vascular Biology, are 
a huge resource for moving this research forward.

Kohan recently received a five-year USDA Hatch 
Fund grant to examine dietary regulation of apoC-III. As-
suming that apoC-III has protective properties within the 
intestine, Kohan is interested in discovering whether there 
is a way to regulate apoC-III in the intestine only, without 
affecting levels of apoC-III in the liver and plasma. The 
study will focus on possible ways to modify the diet that 
will affect apoC-III expression in the intestine.

“ApoC-III is really exciting because of its integral role 
in cardiovascular disease,” says Kohan. “Our research re-
ally points to a novel role of apoC-III in the intestine. That’s 
interesting because this could potentially lead to dietary 
or pharmaceutical interventions. Nobody understands 
what apoC-III does in the intestine. This is uncharted terri-
tory for a key cardiovascular risk factor, and understand-
ing what it does has the potential to lead to a variety of 
new approaches to cardiovascular disease treatment.”

Editor’s note: Shortly after this article was written, 
Kohan received notice that she has been awarded a two-
year USDA NIFA $150,000 seed grant to study the regula-
tion of apoC-III by specific dietary components.

“What is novel about our lab is that we are focused on intestinal apoC-III, and how 

changes to this protein in the intestine might protect against cardiovascular disease.”

—Alison Kohan
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Behavioral Researcher Develops Interventions  
to Combat Obesity and Maintain Weight Loss

Obesity is a rising health crisis in the United States. Accord-
ing to the Centers for Disease Control and Prevention (CDC), 
more than one-third of US adults are obese  and the number 
is growing.

Tricia Leahey, associate professor in the Department 
of Allied Health Sciences (AHS), is involved in several re-
search projects aimed at creating affordable evidence-based 
interventions to combat obesity. Leahey joined AHS in the fall 
of 2014, coming from Brown Medical School’s Department of 
Psychiatry and Human Behavior.

According to Leahey, the reasons for such an increase 
in obesity are many faceted: an abundance of calorie-dense 
food within arm’s reach, a trend toward extremely large por-
tions and a more sedentary population. “We used to expend 
more energy in our daily life,” Leahey says. “Even the little 
things add up and may make a difference, such as taking 
the stairs instead of an escalator or elevator, walking into the 
bank rather than using a drive-through or even walking to a 
co-worker’s office versus sending email.”

With funding from the National Institutes of Health (NIH), 
Leahey co-developed a web-based weight loss program that 
focuses on lifestyle intervention for weight loss. Participants 
have access to weekly lessons through multi-media videos, 
as well as personalized automated feedback and other re-
sources such as healthy meal plans and recipes.

This early prototype was created as a community-based 
program in Rhode Island that Leahey developed with col-
league Professor of Psychiatry and Human Behavior Rena 
Wing while on the faculty at Brown. This program was shown 
to promote clinically meaningful weight losses. Leahey is now 
revamping the program and collaborating with web-based 
entities such as worksites and commercial enterprises as 
a way to reach more individuals in need of evidence-based 
weight loss treatment.

Leahey has partnered with Dietbet, a small web-based 
company located in New York City. Their programs add 
behavioral economics and social influence to weight loss, 
using websites and smart phone apps. With Dietbet, par-
ticipants form a group; each group has periodic weight loss 
goals based on percentage of initial body weight. Each group 
wagers a monthly monetary amount that forms a “pot.” Dur-

By Kim Colavito Markesich

ing their weight loss journey, group members interact with 
one another on a social media platform. Guidelines ensure 
healthy weight loss, and every person in the group that 
meets their monthly weight loss goal receives a portion of 
the money in the pot.

“This brings a social component to weight loss,” Leahey 
says. “The whole idea is to make weight loss fun by intro-
ducing both gamification and social interaction, with clear 
goals in mind and a reward on the line.”

Early data is very promising. On average, participants 
lost four percent of their body weight the first four weeks, 
and some were still losing weight at six months.

In a five-year $2.1 million NIH funded study that began 
in 2012, Leahey is investigating the effectiveness of adding 
peer coaching to a low-intensity weight loss program. Lea-
hey is the principle investigator, and Tania Huedo-Medina, 
assistant professor in AHS, is co-investigator. Leahey is col-
laborating with Brown University on the project.

The study compares traditional programs that require 
weekly visits to a weight-loss research center for an entire 
year, with a peer coaching program that includes weekly 
clinic visits for six weeks, then bi-weekly for six weeks and 
once a month thereafter. The plan may be easier for patients 
to sustain and significantly more cost-effective.

Tricia 
LEAHEY
Associate Professor
Department of Allied Health Sciences
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Participants are recruited through newspaper ads and 
flyers and are partnered with a peer in the group. They are 
encouraged to set goals and exercise together and support 
each other throughout the program via weekly coaching 
sessions.

So far, the plan that includes peer coaching has 
proven to be as effective as the more time-intensive plan. 
Participants are still experiencing clinically significant 
weight loss, and at a lower cost.

“With peer coaching, the level of support is high,” Lea-
hey says. “In my randomized trials, we’re seeing excellent 
weight loss outcomes. Participants fare just as well with 
peer coaching as with professional counseling.”

While weight loss is certainly difficult, maintenance 
of lost weight is considered the Achilles’ heel of all obesity 
treatments. In another project funded through the NIH, 
Leahey is examining the effectiveness of providing small 
financial rewards as an incentive to follow behavioral strate-
gies and thereby promote long-term weight loss mainte-
nance. Thus far, she has found that the incentive group 

lost an additional five pounds during the ten-month weight 
loss maintenance period, compared with the control group, 
which re-gained seven pounds, as is typical after weight 
loss. In collaboration with Pouran Faghri, professor in AHS, 
Leahey has applied for additional funding for a larger trial in 
this area.

While Leahey is involved in several weight loss proj-
ects, her primary interest is in developing methods to help 
people sustain weight loss by committing to long-term 
changes in their behavior and incorporating these changes 
into their busy and complicated lives.

In general, people understand the broad strokes of 
weight loss—eat less and move more,” she points out. “The 
next major challenge in obesity treatment is to develop in-
terventions that help people maintain weight management 
strategies over the long-term. That’s where the psychology 
of behavior change comes in. Harnessing social networks 
or providing small financial incentives may prove helpful. 
However, we scientists still have a lot to learn about how to 
sustain health behavior change over long periods of time.”

C O L L E G E  O F  A G R I C U LT U R E ,  H E A LT H  A N D  N AT U R A L  R E S O U R C E S

“This brings a social component to weight loss. The whole idea is to make weight loss fun by intro-

ducing both gamification and social interaction, with clear goals in mind and a reward on the line.”

–Tricia Leahey
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Sediment buildup in reservoirs formed by dams is a multi-
billion dollar global problem and a major focus of Farhed 
Shah’s research. As a result of multi-year interdisciplin-
ary efforts, Department of Agricultural and Resource 
Economics Associate Professor Shah and his collaborators 
developed software to help policy makers deal with reser-
voir sedimentation. The computer program is used around 
the world.

However, a large part of Shah’s influence on the world 
is through people, especially students. He engages them 
in the classroom and welcomes students from all corners 
of the globe to participate in his research projects. Shah’s 
enthusiasm is palpable. “Students are life to me,” he said.

The admiration is mutual. “Dr. Shah is the best!!!,” wrote 
honors student Chris Bruno when referring to his teacher 
and undergraduate advisor. Bruno says that Shah is a men-
tor who helps students apply what they learn in the class-
room to potential careers. “He has also spent time outside 
of class teaching me about various topics like game theory, 
non-market valuation, project life-cycles and life in general,” 
Bruno said.

In addition to advising ten undergraduate students, 
Shah willingly accepts the responsibility of guiding five 
masters and four PhD students. One advisee, Yoon Young 
Choi, said that Shah was especially helpful in getting her 
acclimated to the United States when she moved from 
South Korea to work on her PhD. “Dr. Shah was the reason 
why I chose UConn,” Choi said. She likens him to a mara-
thon coach who is encouraging her toward the finish line in 
the long PhD “race.” “If I face a challenging problem in the 
process of research, he wants to figure it out together no 
matter how much time it takes,” Choi said.

Graduate students Yuan Niu and Vivien Tang agree. Niu, 
from China, thinks Shah’s mentoring was a great basis for 
beginning her research career. Tang said, “His goal is always 
to give them (students) the support they need, and in turn, 
they will … become the best economists they can be.”

His students’ experiences seem to show that Shah is 
making a difference with what he calls his “love of teaching 
and transfer of knowledge.” Furthermore, Provost Mun Choi 
acknowledged Shah’s classroom success in 2014 and 2015 
with a letter of recognition that goes to only a small percent-
age of UConn’s faculty.

Economist’s Work Exerts International Influence
By Patsy Evans

Shah has always made graduate students an integral 
part of his research. For the reservoir sedimentation project, 
they came to Storrs from Japan, India and Thailand and joined 
an international team of economists and engineers. The World 
Bank, an organization that aims to reduce poverty, funded 
the three-year project. The Japanese student, Shigekazu 
Kawashima, is now using his graduate student experience as 
a Miyagi University faculty member in Japan.

Some results of the research include an open source 
software program called RESCON, which stands for Reservoir 
Conservation, and a two-volume book describing its method-
ological approach and use. RESCON continues to be useful, 
and references to it appear in sedimentation management 
books, science journals, research papers and an International 
Commission on Large Dams bulletin. In addition, it is a founda-
tion for graduate theses in the United States and beyond.

Farhed
SHAH
Associate Professor 
Department of Agricultural and 
Resource Economics
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A sediment management tool like RESCON is important 
because dams are moneymakers. If they are not properly 
maintained, they are financially risky and an environmen-
tal safety hazard. When sediment builds up, it can cause 
problems, such as reducing the drinking and irrigation storage 
capacity of the reservoir and decreasing hydropower produc-
tion. Eventually, sedimentation could cause the dam to lose its 
main function or weaken the structure. In 2010, Gerrit Basson, 
a renowned expert on reservoir sedimentation, estimated the 
global impact to be $17 billion each year.

Variables not considered in RESCON, such as climate 
change, dynamics of a series of dams, watershed manage-
ment and water quality up and downstream, also affect the 
economics of reservoir sedimentation. Shah and his students 
continue to build on the initial research by studying these 
related factors.

C O L L E G E  O F  A G R I C U LT U R E ,  H E A LT H  A N D  N AT U R A L  R E S O U R C E S

Two agricultural and resource economics doctoral gradu-
ates, Yoon Lee, now on the faculty at South Korea’s Sun Moon 
University, and Taeyeon Yoon, a research fellow at the Korea 
Energy Economics Institute, worked on improvements to the 
software. In 2011, both were instrumental in developing an 
extended version of RESCON for application to dams in China 
and Ethiopia.

Often, when students graduate and go back to places 
like India, Thailand, Japan or New York, they become principal 
investigators or chief developers in their own right. In their 
research collaborations with Shah, their names might appear 
first before his on the resulting papers or computer software. 
But, Shah does not seem to mind. He is very proud of them 
when he says, “I am the kind of guy who doesn’t work well 
alone. I would be completely useless without my students.” 
Stories from his students suggest that the feeling is mutual.
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Pathologist Studies Why Vaccines are Less 
Effective in Those with Sickle Cell Disease
By Kim Colavito Markesich

Sickle cell disease (SCD) is a devastating genetic blood cell 
disorder that affects all body organs and systems. According 
to the National Institutes of Health, the average life span for a 
person with SCD in the United States is between forty and sixty 
years old. Forty years ago, life expectancy was fourteen years.

Normal red blood cells are flexible and circular, but with 
SCD, the red blood cells become rigid and sickle shaped, clog-
ging vessels and causing chronic pain. Many people affected 
by sickle cell die from an infection, the most prevalent being 
Streptococcus pneumoniae.

Steven Szczepanek, assistant professor in the  
Department of Pathobiology and Veterinary Science (PVS), 
has been interested in infectious disease and immunology 
since his postdoctoral work at UConn Health. “I started working 
with sickle cell because it’s such an understudied disease that 
causes mortality very early in life. We have a patient population 
that’s so susceptible and we know very little about it.”

Many patients with SCD die of vaccine-preventable dis-
eases. Patients receive a degree of protection from vaccines, 
but not nearly as effective as with the general population.

With funding from UConn’s Research Excellence  
Program, Szczepanek is working on a mouse model to study 
the cellular and molecular mechanisms of immunizations in 
sickle cell.

Szczepanek explains that B cells (lymphocytes) are 
responsible for producing antibodies after immunizations, 
and in patients with SCD, these cells do not function properly. 
Szczepanek has identified an under-studied subset of B cells 
called B1 cells, that function to protect us from S. pneumoniae, 
the leading cause of death among sickle cell patients.

“Before we can design any therapeutic interventions, 
we need to understand the basic mechanism to find out why 
these vaccines do not work as well with sickle cell patients,” 
Szczepanek says.

Sickle cell patients are susceptible to a wide array of 
comorbidities, including allergies and severe asthma. “Their 
immune systems are dysfunctional,” he says. “There are many 
different manifestations of immune impediments with these 
patients.”

Prior to new antibiotic protocols, sickle cell patients rarely 
lived beyond childhood, most succumbing to S. pneumoniae. In 
the United States, children are screened at birth. Those with the 
disorder are given prophylactic penicillin from the age of three 
months to five years.

Szczepanek is also researching the possible connection 
between this lifesaving penicillin and changes in the bacterial 
gut composition responsible for training our immune sys-
tem. Because this antibiotic intervention occurs during the 
period that a child’s immune system is developing, this could 
increase their susceptibility to asthma and other infections. 
Future studies may assess the effectiveness of adding probi-
otics or fecal transplants to penicillin treatments.

In a collaboration with Plum Island Animal Disease Cen-
ter, funded through the USDA, Szczepanek is working with 
Larry Silbart, UConn’s vice provost for strategic initiatives and 
former head of the Department of Allied Health Sciences, 
on a research project on foot-and-mouth disease (FMD). FMD 
is considered eradicated in the United States, and therefore, 
the pathogen may only be studied on Plum Island.

FMD is a highly infectious disease affecting cloven-foot-
ed domesticated animals such as cows and pigs. The infec-
tion causes lesions in the mouth and on the hooves, leading 
to rapid weight loss and ill health. It’s financially devastating 
for farmers, as all infected animals must be destroyed. During 
the 2001 outbreak in the United Kingdom, millions of animals 
were put down.

The virus is highly variable, meaning, the virus mutates 
rapidly, overwhelming and invading the immune system. In 
this process, it fools the immune system, which can only 
recognize the primary virus and not the variant viruses. Szcz-
epanek hopes to develop a universal vaccine that is not type 
specific and will protect against these variant viruses.

Steven 
SZCZEPANEK
 Assistant Professor 
Department of Pathobiology and 
Veterinary Science
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As part of his interest in emerging diseases, Szczepanek 
is working with Salvatore Frasca, professor in PVS, and the 
Connecticut Department of Energy and Environmental Protec-
tion on a collaborative study to characterize a new snake 
fungal disease that has caused large population reductions in 
timber rattlesnakes. The fungal disease causes severe head 
deformities, which inhibits snakes from hunting.

“Snakes are an important population for the maintenance 
of healthy forests,” Szczepanek says.

The collaboration also includes Professor Sylvain De 
Guise and Assistant Research Professor Milton Levin, both 
also in PVS; Assistant Professor Tracy Rittenhouse in the 
Department of Natural Resources and the Environment; 
Professor Dennis Wright in the School of Pharmacy, and State 
Herpetologist Dennis Quinn.

Szczepanek is also partnering with Steven Geary, 
department head and professor in PVS, on an international 
project to identify possible bio-threat agents and emerging 
infectious diseases. The two plan to travel to Amman, Jordan, 
to collect and identify possible common or exotic pathogens 
from Syrian refugee camp wastewater effluence.

They are searching for any possible public health con-
cerns or bio-threats, using genomics to identify and sequence 
these substances.

Ranjan Srivastava, associate professor in the Depart-
ment of Chemical and Biomolecular Engineering, will col-
laborate on the project. He will focus on disease forecasting 
to identify possible future outbreaks.

The trip is sponsored through the College’s dean, Greg 
Weidemann, and Dan Weiner, UConn’s vice provost for global 
affairs.

Szczepanek plans to bring his interest in vaccines and 
infectious disease emergence to the classroom. With Frasca 
he taught a special topics undergraduate class on Ebola 
during the spring 2015 semester, and he is expanding that 
class this year to cover a variety of topics affecting human 
health, including Ebola and MERS, as well as animal health 
issues such as white-nose syndrome in bats. In addition, he 
will teach a graduate level class on vaccines, in which he 
will discuss the various mechanisms of how vaccines work.

“Before we can design any therapeutic interventions, we need to understand the basic  

mechanism to find out why these vaccines do not work as well with sickle cell patients.”

—Steven Szczepanek
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Most people don’t think of plants when they think of stem 
cell research. But plants do indeed have stem cells, and that’s 
what Huanzhong Wang, assistant professor in the  
Department of Plant Science and Landscape Architecture, 
is studying.

Wang, who is in his fourth year in the College, investigates 
how plants regulate their stem cells to produce cell walls. 
Recently, he was awarded an NSF CAREER award of $784,000, 
a prestigious grant that provides major support to promising 
young faculty in the sciences. This is the largest such award 
in UConn’s history and the first of its kind awarded to a faculty 
member in the College. Wang’s award is funding research on 
a newly identified protein in plants that plays a crucial role in 
regulating biomass accumulation and stem cell proliferation. A 
strong supporter of hands-on science education, Wang plans 
to engage graduate students, undergraduate students and 
high school students–particularly underrepresented minor-
ity students–as research assistants on his project. Wang’s 
research also has the potential for broader impacts, perhaps 
providing insight into plant productivity and biofuel production 
and inspiring further stem cell research.

Wang, who has been involved in plant stem cell research 
for several years, knows that the NSF award is an exciting new 
step in his career. Awarded in June 2015, the grant will continue 
over five years, when it is expected by NSF to total $784,215, a 
larger amount than is usually awarded. NSF’s CAREER award 
is designed to support “the early career-development activi-
ties of those teacher-scholars who most effectively integrate 
research and education within the context of the mission of 
their organization.” It is a highly competitive award and the first 
one received by any College faculty member. “I am extremely 
honored to get this award,” says Wang. Richard McAvoy, head 
of the Department of Plant Science and Landscape Architec-
ture, adds that Wang has a bright future and that the award 
is an important contribution to the department, College and 
University.

Wang’s new project begins with what he believes is an 
exciting new kind of mutant plant that offers insight into how 
plants produce the cells that specialize into cell walls. Develop-
ing mutant plants is a common procedure for genetic research-
ers who want to learn about the activity of genes that are 
sequenced but whose functions are still unknown. In order to 
understand the functions of these genes, researchers activate 
or knock out different genes and then observe the phenotypic 
traits of the resulting mutants, looking for any interesting char-
acteristics.

In developing and analyzing over 12,000 mutant speci-
mens, Wang’s group identified one as xvp-d. The xvp-d mu-
tant is interesting because it showed developmental defects 
in the way stem cells differentiated into xylem and phloem, 
the two tissues that transport water and nutrients inside a 
plant. In the xvp-d mutant, stem cells prematurely differenti-
ated into xylem and overall, there were far fewer xylem cells 
in xvp-d than in the unmodified plant. In addition, xylem and 
phloem cells were interspersed, a symptom of disorganized 
tissue structure.

The mutation occurs as the result of an overexpressed 
gene that’s now being called XVP. XVP encodes for a protein 
of the same name, which, among other functions, modi-
fies genes that regulate xylem differentiation, producing the 
defective xylem pattern in the mutant. When Wang repressed 
rather than overexpressed XVP, he saw additional cell 
proliferation in the cambium, the tissue between xylem and 
phloem in plants. That means more biomass for a plant with 
repressed XVP.

Wang’s work has direct applications to agriculture and 
energy. Wang says that biomass production has become 
an important research topic in plant biology. Growing bigger 
and stronger crops can mean plants are less likely to fall 
over, leading to more successful agricultural production. In 
addition, biomass can be converted into biofuel, making it an 
important product for the renewable energy sector. Wang also 
thinks that his research may be applicable to other stem cell 
projects, possibly in humans and animals.

Plants have Stem Cells, Too: Cutting-Edge Research From 
CAHNR Plant Scientist
By Michael Clausen

Huanzhong 
WANG

Assistant Professor
Department of Plant Science and 
Landscape Architecture
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What makes Wang’s project especially unique is his 
commitment to communities outside UConn. Wang currently 
collaborates with teachers at Windham High School, where 
biotechnology is being taught in an Early College Experience 
course. He is working now to integrate a stem cell lab module 
into the course and plans to recruit interested high school 
students into his lab, where they will help run experiments and 
learn advanced biological and genetic techniques. He hopes 
the rest of his lab will be made up of underrepresented minor-
ity students from UConn.

“We have a mission [at UConn] to promote science to 
the community,” Wang reflects. “The reason I’m really target-
ing minority students: They are underrepresented in science 
majors and need those opportunities.” Ultimately, Wang hopes 
the project will bring minority students closer to real research.

Wang’s research lies on the cutting-edge of biotechnol-
ogy, but he also believes this project is going back to basics 
about the fundamental biological functions of plants. Around 
450 million years ago, plants first started to move out of the 
ocean onto land. But plants, not originally adapted to be 
landlubbers, ran into several problems: They had to find a way 
to retain water, to reach light from above, to transfer mineral 
nutrients upwards against gravity, and for fear of falling over, 
to retain structural integrity in their cell wall. It’s how plants do 
this effectively that interests Wang. His research into XVP is 
sure to give additional insight into the molecular mechanisms 
behind some of these basic biological functions.

“We have a mission [at UConn] to promote science to the community ... The reason I’m really targeting 

minority students: they are underrepresented in science majors and need those opportunities.”

—Huanzhong Wang
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German 
CUTZ
Assistant Professor
Department of Plant Science and 
Landscape Architecture

German Cutz, associate extension educator in UConn  
Extension, speaks passionately about making a difference  
to Connecticut residents needing a lift.

“As a part of Extension, we are trying to reach out and 
serve underserved populations in our state, particularly those 
who live in food insecurity or food desert areas,” he says.

Cutz is referring to residents living in urban and rural  
areas lacking access to fresh, healthy and affordable food.   
Bridgeport, Norwalk, Danbury and Stamford are considered  
food deserts. He says, “The paradox in these cities is that you 
see the very wealthy and very poor living close to one another.”

To combat some of these disparities, Cutz is involved in 
several outreach education projects that focus on gardening, 
technology and employment skills.

Cutz designed the Youth Internet Masters, a three-level 
website design course. Originally created to teach youth com-
puter skills, the program evolved to include adult students.

“I originally developed the curriculum in English, but now 
primarily teach the course in Spanish,” he explains. “The 
computer languages are in English, but the explanations are in 
Spanish. That makes it much more accessible.”

In three years, more than 100 students have taken the 
course. Ninety-two adults and twenty-two youth have com-
pleted level one, which covers HTML and CSS. To pass the first 
level, students must design a basic ten-page website. Level 
two covers Java Script and more complex techniques. Twenty-
two adults completed this level. Level three is offered in the fall 
and focuses on Adobe Creative Cloud.

Some of the students are small business owners. The 
course gives them the opportunity to design a webpage with-
out purchasing expensive software.

Classes are held at Extension centers and UConn cam-
puses. In areas without either, Cutz partners with a community 
group or church. The fee-based program is self-sustaining.

“Our goal is to bring science-based knowledge to urban 
communities,” Cutz says. “We see a great mix of students at 
varying educational levels. They are motivated to learn.”

Cutz is working with other extension educators, including 
Edith Valiquette and Heather Peracchio, in a program teaching 
English as a second language. The fee-based program includes 
lessons in English, while teaching other subjects such as nutri-
tion, parenting and community development.

“The beauty of this program is that it embeds the content 
of Extension programing while teaching English as a second 
language,” Cutz says. “As part of the course, we will also teach 
students the basics of grammar. They say they would not 
understand these rules of grammar if they were not explained 
in Spanish.”

“We don’t need to advertise, the program fills by word of 
mouth,” he points out. “UConn is the hook. They tell us that 
they come to our program because we focus on academics 
and teach them what they need. We are flexible with the time 
and dates of the course. They like the rigor of the class. We 
encourage them to participate and they have to write, study 
and take quizzes.”

The Robotics and Technology STEM program is designed 
for youth ages ten to fifteen. Students build and program 
robots using EV3 Legos Robotics kits, in addition to becoming 
familiar with computers, digital projectors and camera equip-
ment.

The course was first offered at two Danbury schools 
during the spring semester. The program was so popular they 
added a summer course.

While the course is currently supported by participant 
fees, Cutz hopes to secure funding that would provide the 
program to more students, as many of the students attending 
the program have had little exposure to this type of technol-
ogy.

“We’ve had quite an interest from parents and schools 
unable to offer this type of program,” Cutz says. “We’d like 
to provide this as an after school or enrichment program, 
particularly in low-income districts.”

Extension Educator Reaches Spanish-Speaking Youth 
and Adults with Programs on Gardening, Technology 
and Employment Skills
By Kim Colavito Markesich
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His focus is to encourage more Hispanic youth to partici-
pate in the Extension Youth Development Program.

In a pilot program, Cutz is teaching small business 
management. The program began during the fall of 2014 and 
includes three modules:

1. How to start and expand a business
2. Accounting and marketing
3. Human resources and legal aspects of business
“We just finished module two and are in the process of 

completing an evaluation to determine if the program meets 
the needs of our students.”

Cutz has been involved in gardening programs for both 
youth and adults.

First was a five-year USDA/NIFA-funded 4-H teen urban 
gardening project that culminated this past May. Ede Vali-
quette, Karen Filchak and Mary Ellen Welch coordinated the 
program with Cutz. Ben Campbell, assistant professor in the 
Department of Agricultural and Resource Economics, 
served as evaluator. Over the five-year duration, the program 
served close to 300 students in Bridgeport and Windham, 
focusing on gardening, nutrition and food preparation, work-
force readiness and technology, as well as many other life 
skills.

The two-year Urban Agriculture and IPM Extension 
Course includes classroom and hands-on instruction in 
vegetable production and entrepreneurship. Eleven Hispanic 
students from Danbury were the first to study botany, veg-
etable production, entomology and integrated pest manage-
ment modules, all taught in Spanish. Ana Legrand, assistant 

extension professor in the Department of Plant Science 
and Landscape Architecture is co-PI and teaches the IPM 
and entomology modules.

Students prepare, plant and harvest an organic  
one-acre garden in New Milford and operate a stand at the  
Danbury Farmers’ Market. Last year, the first group produced 
more than 4,000 pounds of produce, which was harvested 
for recipients of supplemental food programs in Connecticut.

Three of the graduates, all women, are working as 
garden consultants in privately owned properties.

The two-year project funded through the Northeast IPM 
Center is currently being offered to a second round of ten 
students, from Danbury, Bridgeport and Norwalk. Several of 
the graduates from the first group have returned to the farm 
as mentors for the new students.

Cutz would like to continue the program beyond the 
initial two years and increase the size of the garden by 1.5 
acres. He would also like to bring the course to additional 
cities such as Stamford and New Haven.

He says, “The idea behind urban gardening is twofold: 
to create community capacity—by training individuals from 
urban cities in urban agriculture we are making sure they 
know how to produce their own food—and if individuals from 
the urban cities engage in food production, low-income 
families have more access to fresh food.”
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