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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 
Agricultural Experiment Station for the Gov-
ernor’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 

MESSAGE FROM THE DEAN of the College of Agriculture, Health and Natural Resources
educate the next generation of students; con-
duct fundamental and translational research to  
address the needs of Connecticut’s $4 billion  
agricultural economy; be stewards of the state’s 

natural resources; 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. 
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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 US Depart-

ment of Agriculture’s National Institute of Food and 

Agriculture (USDA NIFA). We value applied research 

approaches and the application of results from all re-

search endeavors.  

The College of Agriculture, Health and Natural Re-

sources hosts nine departments that are home to 171 

faculty members and 130 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 

scientific 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 FY2017, funding in the 

amount of $1.59 million was received 
to support independent investigator 

and multistate research in the broad fields of agricultural sciences, forestry, and animal health. The allocation of 
those funds is indicated in (Figure 1). Ninety-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 2017

Source: Office of Vice President for Research
Figure 1

The investment provided by the federal-state SAES part-
nership is leveraged considerably by the creative and 
scholarly efforts of CAHNR’s faculty and staff. This is done 
primarily through pursuit of competitive extramural fund-
ing in the form of single- or multi-year grant awards. In FY 
2017, CAHNR faculty and staff members were engaged in 
research supported by more than seventy projects were 
supported directly by the USDA capacity funds. 

In FY 2017, CAHNR researchers applied for a total of ap-
proximately $82.8 million in extramural grant funding (Fig-
ure 2). Proposals were submitted to a variety of federal 
and non-federal sources. Based on quantity of requested 
funds, federal agencies were approximately 87 percent 
of the destinations for grant submissions. The majority of 
these were targeted to NIH, NSF, and USDA (Table 1).  

Graduate Student Support
Faculty/Staff Support

Project Support

56%

39%

5%
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Proportion of Funding Requests by Sponsor, FY 2017
Source: Office of Vice President for Research

Figure 2

Proportion of Funding Awards by Sponsor, FY 2017
Source: Office of Vice President for Research

Figure 3

     Table 2.  Grant Awards by Federal Agency 
                     (% of $20.9 million awarded by federal agencies)

Agency       Request      %
Corporation for National and  

         Community Service
$     

Department of Defense $  116,264 0.6

Department of C $  503,241 2.7

National Institutes of Health $ 3,948,577 21.7

National Science Foundation $ 3,218,851 17.5

U.S. Department of Agriculture $8,361,186 45.6

Other Federal Agencies $2,182,977 11.9

Total $18,331,096 100

     Table 1.  Proportion of Funding Requests by Federal Agency  
                    (% of $72.2 million requested) 
      Agency Request %

Centers for Disease Control $ 1,350,852 1.9

Department of Defense $ 116,261 0.2

National Institutes of Health $37,863,443 52.4

National Science Foundation $ 4,312,492 6.0

U.S. Department of Agriculture $24,207,055 33.5

Other Federal Agencies $ 4,398,921  6.0

Total $72,249,024 100

Corporate   2.03%
College/University   1.00%

Federal  87.21%
Local Government    0.57%

Non-Profit   9.19%

1.00%

9.19%

0.57%
2.03%

87.21%

7.6%
0.9%

2.4%
70%

19%

Corporate   2.4%
College/University   0.9%

Federal    70%
State/CT   7.6%

Non-Profit     19%

In FY2017 just over $26 million in extramural grant funding was  
received by CAHNR researchers. The majority of funding awards  
were from federal agencies and amounted to approximately $18.3  
million.   Just over 45 percent of all funding awards were received 
from USDA (Table 2).
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The application for and acquisition of 
funding is a common metric used to 
gauge research activity.  While it com-
municates the value of a research idea/
mission as judged by qualified peer sci-
entists and agencies, it represents only 
the input side. The outputs that are real-
ized from research funding are measured 
in terms of scholarship and the number 
of scientists (i.e., MS and Ph.D. students, 
postdoctoral fellows) trained.

Scholarly Product/Indicator Number

Peer-reviewed journal articles 275

Books authored 1

Book chapters 35

Published conference proceedings 278

Technical reports and manuals 64

Patents 3

Editorships of major journals 15

Associate editorships/editorial board memberships 177

Member of federal peer review committees 33

Member of other national/international peer review committees 75

Member of state or regional peer review committees 18

Ad hoc reviews for granting agencies 670

     Source: Annual reports of CAHNR departments

Scholarly Productivity
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Training the 
Next Generation 
of research scientists

Human Capacity Development  
in the Agricultural, Health, and  
Environmental Sciences

is necessary for our state and nation to remain competitive in the global 
marketplace. An essential element of the CAHNR research mission is the 
training of MS, Ph.D., and postdoctoral scientists for the purpose of meet-
ing this need. The US Department of Labor Bureau of Labor Statistics re-
cently noted that research scientists will continue to be in high demand 
with Ph.D.-trained individuals enjoying the greatest opportunities.

MS    •    PhD    •    Postdoctoral fellows

       In Fiscal Year 2017

20  PhD graduated

28  DPT (Doctor of Physical Therapy) 
       graduated

84  MS graduated

14   Postdoctoral fellows worked  
       under the direction of CAHNR  
       faculty members
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Name Advisor

Daniel Aeschliman Deborah Bubela

Alexander William Bernard Adam Lepley

Russell Bodurtha Laurie Devaney

Derrick Brockamer Susan Glenney, Adam Lepley

Sarah Jean Carpenter Deborah Bubela

Johnson Chu Craig Denegar

Timothy Dzialo Jeffrey Kinsella-Shaw

Ashley Nicole Engelbert Jeffrey Kinsella-Shaw

Chelsea Marie Fenton Lindsay DiStefano

John Sebastian Galer Adam Lepley

Emily Taylor Hayes Craig Denegar

Nathaniel David Hutt Lindsay DiStefano

Joseph Francis Koudelka Laurie Devaney

Shannon Marie Lydon Laurie Devaney

Catherine Reardon Maloney Laurie Devaney

William Michael Marrone Laurie Devaney

Ryan Mulligan Laurie Devaney

Jenna Taylor Naughton Laurie Devaney

Andy Ng Susan Glenney, Adam Lepley

Avery Ringquist Jeffrey Kinsella-Shaw

Alexis Joy Romano Laurie Devaney

Lindsay Schmitt Jeffrey Kinsella-Shaw

Paige Simcox Deborah Bubela

Michael Anthony Smolewski Susan Glenney, Adam Lepley

Vladimir Smolgovskiy Susan Glenney, Adam Lepley

Kenneth Volkell Jeffrey Kinsella-Shaw

Sean Walsh Jeffrey Kinsella-Shaw

Ashley Marie Watts Deborah Bubela

Student Advisor Dept Thesis Research Title 

Wenqiang Bao Subhash C. Ray ARE Production Efficiency and Productivity Change in Chinese Agricul-
ture: A Case Study of Agricultural Production in Shanxi Province

Nataliya Plesha Subhash C. Ray ARE Agriculture, the Economy, and the Environment

Madiha Zaffou Benjamin Campbell ARE Three Essays on Households Consumption Patterns and Labeling 

Lingqiao Qi Boris E. Bravo-Ureta ARE Three Essays on the Economics of Climate Change and  
Productivity, Food Supply, and Land Resource Conservation

Di Yang Robert S. Pomeroy ARE An Impact Analysis of Small-Scale Fisheries Community-Based 
Fisheries Management (CBFM) in Asia: A Meta-Analysis

Pengfei Liu Stephen K. Swallow ARE Topics in Establishing Environmental Markets: Performance of a 
Multi-Units Public Good Auction and Credit Stacking Policy

Varunkumar Bhattaram Kumar S.  
Venkitanarayanan

ANSC Investigating the Potential of Essential Minerals for Controlling Vibrio 
cholerae

Shankumar Mooyottu Kumar S.  
Venkitanarayanan

ANSC Prevalence of Clostridium difficile in Retail Meat and Controlling its 
Virulence using Carvacrol and Trans-cinnamaldehyde

Hsin-Bai Yin Kumar S.  
Venkitanarayanan

ANSC Controlling Aflatoxicosis in Poultry Using Plant-Derived  
Antimicrobials

Sambhu Muraleedharan Pillai Kristen E. Govoni ANSC The Effects of Poor Maternal Nutrition on the Growth,  
Development, and Metabolism of Offspring

Lesley Willis Vandermark Douglas J. Casa KINES Relationship of Perceived Thirst to Measures of Hydration  
During and Following Exercise

Hayley Root Lindsay  DiStefano KINES The Effect of Tailored Pre-Season Workshop on Preventive Training 
Program Adoption and Related Athlete Outcomes

William Michael Adams Douglas J. Casa KINES Rehydration on Subsequent Performance and Recovery Following 
Exercise-Induced Dehydration: Ad Libitum Versus Prescribed Fluid 
Replacement

Yuri Hosokawa Douglas J. Casa KINES Physiological, Behavioral, and Knowledge Assessment of  
Runners' Readiness to Perform in the Heat

Lindsay Marie Dreiss John Volin NRE The Role of Phenology in Invasive Plant Species Success in  
Temperate Forest Understories

Ana Gabriela Murillo Solis Maria-Luz Fernandez NUSC The Assessment of a Nano-Delivery System for Increasing the  
Bioavailability and Efficacy of Lutein in Preventing Hepatic  
Steatosis and Systemic Inflammation in Guinea Pigs

Diana Michelle Dimarco Maria-Luz Fernandez NUSC Assessment of Optimal Egg Intake in a Healthy Population 

Amanda Catherine Missimer Maria-Luz Fernandez NUSC Eggs as part of a Healthy Breakfast: Examining Biomarkers  
for Cardiovascular Disease Risk

Wei Li Yi Li PSLA Development of Transgene Containment Technologies for Woody 
Plants

Lauren Gayle Holinka-Patterson Guillermo Risatti PVS Development of an Improved Live Attenuated Antigenic  
Marker CSF Vaccine Strain Candidate with an Increased Genetic 
Stability

Katherine Pflaum Steven J. Geary PVS Global Changes in Mycoplasma gallisepticum Phase-variable  
Lipoprotein (vlhA) Gene Expression in the Natural Host

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

PhD Degrees Conferred FY 2017
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Name Advisor

Daniel Aeschliman Deborah Bubela

Alexander William Bernard Adam Lepley

Russell Bodurtha Laurie Devaney

Derrick Brockamer Susan Glenney, Adam Lepley

Sarah Jean Carpenter Deborah Bubela

Johnson Chu Craig Denegar

Timothy Dzialo Jeffrey Kinsella-Shaw

Ashley Nicole Engelbert Jeffrey Kinsella-Shaw

Chelsea Marie Fenton Lindsay DiStefano

John Sebastian Galer Adam Lepley

Emily Taylor Hayes Craig Denegar

Nathaniel David Hutt Lindsay DiStefano

Joseph Francis Koudelka Laurie Devaney

Shannon Marie Lydon Laurie Devaney

Catherine Reardon Maloney Laurie Devaney

William Michael Marrone Laurie Devaney

Ryan Mulligan Laurie Devaney

Jenna Taylor Naughton Laurie Devaney

Andy Ng Susan Glenney, Adam Lepley

Avery Ringquist Jeffrey Kinsella-Shaw

Alexis Joy Romano Laurie Devaney

Lindsay Schmitt Jeffrey Kinsella-Shaw

Paige Simcox Deborah Bubela

Michael Anthony Smolewski Susan Glenney, Adam Lepley

Vladimir Smolgovskiy Susan Glenney, Adam Lepley

Kenneth Volkell Jeffrey Kinsella-Shaw

Sean Walsh Jeffrey Kinsella-Shaw

Ashley Marie Watts Deborah Bubela

Doctor of Physical Therapy Degrees Conferred in 2017
Department of Kinesiology
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In the world of immunology, the gut is garnering  
new respect. Cayla Rodia, a doctoral student in the  
Department of Nutritional Sciences, is fascinated  
with the intestine’s involvement with the immune system.

“I love the intestine and I really think it is the most under-
rated organ,” Rodia says. “People used to think it was 
simply for digestion, but we’re learning it has so many 
interconnected abilities. Seventy percent of the immune 
system is in the gut.”

“The gut immune system is in constant contact with 
potential antigens,” she continues. “That system has to 
be working correctly to prevent inflammatory or immune 
responses elsewhere.”

Rodia is studying apolipoprotein C-III (apoC-III) and its 
effect on the immune system. ApoC-III is a protein that is 
carried by lipoproteins from the intestine into the circula-
tory system. During this process, there is an unknown 
interaction in the gut with the immune system as that 
lipoprotein goes into circulation.

ApoC-III plays a role in increasing blood plasma lipid levels, 
so elevated apoC-III is considered a risk for cardiovascular 
disease (CVD). ApoC-III directly inhibits the uptake of lipo-
proteins into tissue, sending more into circulation, which 
can lead to inflammation. With this link to CVD in mind, 
Rodia conducted controlled studies in mice and found 
that apoC-III in the intestine is beneficial to the immune 
response.

“I started this project by looking at the Western diet and its 
effects on the gut immune system, and that led me to look 
at inflammatory bowel disease (IBD),” she says. “During 
this study, we’ve actually found that apoC-III protects our 
mice from IBD. So, while I found this beneficial effect of 
apoC-III in the intestine, we still have this knowledge that 
apoC-III is really detrimental in circulation.”

“We don’t see dietary fat as regulating apoC-III,” Rodia 
says. “We don’t know what regulates it within the intestine 
but in humans, we think it is a genetic factor. There are 
some mutations in people that cause them to have less 
apoC-III. I’m thinking there was some kind of evolutionary 
benefit to having apoC-III to get you into maturity, but as a 
population, we have shifted our diet and exercise patterns 
so we are now prone to chronic diseases, and it seems 
that the extra apoC-III is having this negative cardiovas-
cular effect.”

Ph.D. Candidate Studies Interaction of Intestine  
and Immune System Cardiovascular Inflammation
By Kim Colavito Markesich

Rodia is further studying the positive effects of apoC-III on 
the gut immune system, while trying to figure out these two 
opposing effects.

“One important factor to consider is that a medication is 
currently being developed to decrease apoC-III,” Rodia points 
out. “I think before people utilize a prescription intervention, it 
is critical to find out if this could have detrimental side effects, 
especially in the gut immune system.”

While she’s made a lot of progress, Rodia is still piecing the 
parts together. “I’ve observed this specific phenotype in mice 
that overexpress apoC-III, and I’ve seen the opposite pheno-
type in mice lacking apoC-III. Based on previous literature, it 
appears that too little apoC-III is associated with increased 
risk of IBD, and too much may increase the risk of CVD. The 
physiology is there in our mice. I’m trying to figure out the 
mechanism. Why is this happening in the intestine and why is 
something different happening in circulation? We really don’t 
know that yet. I feel like I have a lot of questions to answer.”

Rodia plans to complete her doctorate in the spring of 2019 
and is considering a postdoc in immunology, followed by a 
career in research.

Alison Kohan, assistant professor of molecular nutrition, is 
Rodia’s faculty advisor. “I believe Cayla’s research will make 
a significant contribution to the field,” Kohan says. “Cayla is 

Cayla 
RODIA
Graduate Student 
Department of Nutritional Sciences
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clear, concise, well organized, and has complete ownership 
of her research questions. Cayla’s research fills a gap in our 
knowledge of how the intestine and immune system interact 
to drive cardiovascular inflammation.”

Rodia was selected to present at the Arteriosclerosis, Throm-
bosis, and Vascular Biology  (ATVB) division of the American 
Heart Association Conference, held in Minneapolis in May 
2017. She received the 2017 ATVB Travel Award for Young 
Investigators for her presentation, “ApoC-III promotes anti-
inflammatory Treg phenotype through modulation of intestinal 
dendritic cell activation.”     

 “Cayla is only two-and-a-half years into her Ph.D. program, 
and it is obvious that she is exceptionally bright, critical, and 
extremely self-motivated,” Kohan says. “She is working on 
something that is totally new for the field. She and I have 
learned immunology side-by-side.”

“I’ve gained a sense of scientific freedom working in the 
Kohan lab,” Rodia says. “I’m blessed to be able to pursue my 
own ideas. Dr. Kohan is great at fostering curiosity. And there 
is a huge sense of community in the Nutritional Sciences 
Department. It has been really helpful to be able to talk to the 
other advisors and ask questions about our research. We 
also have a link with UConn Health. I’ve run some of my data 
samples at the Health Center, and I’ve found it beneficial to be 

able to speak with some of the advisors there and build that 
relationship.”

“I really enjoy the immunology portion of my project,” Rodia 
says. “There is a rising field of nutritional immunology that 
really interests me. I want to stay in research. I really like the 
freedom to be curious and ask questions. That’s an important 
part of science.”

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 re-

search 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

Understanding the source of contaminants in our waterways 
is crucial for public health and safety, and a University of Con-
necticut professor is developing an easy way to do just that.

All contamination will eventually find its way downstream. In 
Connecticut that means it may travel through neighborhoods 
where residents swim, to larger recreational areas such as 
beaches, and eventually to the Long Island Sound and shellfish 
beds. And, without knowing the exact source of the problem, 
the contamination can’t be addressed.

John Clausen of UConn’s Department of Natural Resources 
and the Environment, is now testing a protocol he devel-
oped to find the source. Clausen started this project almost 
by chance when he realized that a method had not yet been 
developed.

“I discovered that no one has perfected the technique for being 
able to look at a water sample, find E. coli and tell you where it 
came from, so that’s my quest,” he says.

The first step toward this goal was to identify the streams to 
monitor, which was a rigorous process, says Clausen.

While there are plenty of waterways in the state that are 
contaminated —200 in 2016, according to Connecticut’s 
Department of Energy and Environmental Protection—  
the streams needed to pass by farmland.

Farm animals and animals, in general, are often the source of 
the contamination. So Clausen started in the Thames River Ba-
sin, initially picking more than 30 sites and then narrowing that 
number down to 10 streams.

Sourcing Contamination in Waterways
By Elaina Hancock 

This article first appeared on UConn Today, January 26, 2018

Once the sites were chosen, Clausen installed a type of water 
sampler at each location to collect samples whenever there is a 
significant rainfall event. “When you get one-to-two inch storms, 
you really get high E. coli values,” says Clausen.

To help with the collection efforts, the researchers coordinated 
volunteers to collect and deliver the water samples from all of 
the sites after heavy rain events. Clausen says they’ve become 
very good at watching the weather to determine when to collect 
samples.

Then the samples with high contamination are sent to a lab to 
quantify the level of coliform bacteria from animal sources.

Now Clausen is designing tests for E. coli specifically. He and his 
team of student researchers are developing tests for chicken, 
horse, cow, and human sources. The process involves collecting 
fecal samples, isolating the bacteria and their DNA, pinpointing 
species specific markers to target and then working out the fine 
details to optimize the tests.

“We are now in the statistics part of development. This winter 
we’ll be sequencing to see how well our tests match up with the 
bacteria in the water samples,” says Clausen.

The overall goal is to identify producers and sources of contami-
nation so remediation efforts can be put in place. Clausen points 
out that we already have best practices to reduce E. coli in our 
waterways from agricultural sources, manure management being 
one of those. When manure is not handled properly, for example, 
bacteria-rich runoff can easily make its way into our waterways.

“Just storing manure in holding tanks is very effective. There is 
a die-off period for pathogens, after which the manure can be 
spread more safely,” Clausen says.

Unfortunately for farmers, holding tanks are pricey and other best 
practices are not always easy to carry out.

But fortunately in the case of E. coli, unlike that for other types of 
runoff such as fertilizers, the E. coli that make their way into the 
watershed don’t seem to persist for quite so long.

Once bacterial source tracking is available and sources of 
contamination are identified, remediation efforts could poten-
tially have a big impact on returning streams to safe levels fairly 
quickly.

“I’ve already had officials ask if we can start testing,” says Clau-
sen. “We’re not there yet, but I think we’re close.”

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

John  
CLAUSEN

Professor 
Department of Natural  
Resources and the Environment
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Microbiologist Focuses on Dairy Foods’ Safety and Quality
By Patsy Evans 

Research, outreach education, and teaching are the main aca-
demic functions of CAHNR. At the hub of all three is Assistant 
Professor Dennis D’Amico, who solves food safety and quality 
problems in his research laboratory, brings his findings and as-
sistance to dairy producers and teaches UConn students. “Our 
lab approaches food safety and quality from farm to fork and 
translates findings from our fundamental research into com-
mercial practice,” D’Amico said.

As a microbiologist, D’Amico sees all his work as an integrated 
effort with the common denominator of microbiology and its 
roles in the production of dairy foods, like cheese and yogurt, 
as well as in product spoilage and safety. Much of his research 
and educational efforts concentrate on smaller operations that 
are the norm for the Connecticut producer. However, D’Amico, 
who is on the faculty of the Department of Animal Science, 
has a few large-scale dairy research projects, as well.

In a USDA Rural Development multi-year research project that 
just ended, D’Amico worked one-on-one with seven small-
scale Connecticut cheese making operations to address food 
safety concerns and prepare them for related audits and 
inspections.

D’Amico made recommendations, based on his observations 
and microbiological testing. Six out of seven producers made 
changes that were documented, such as improving cleaning 
and sanitation and controlling traffic flow. He also suggested 
structural changes to facilities and assisted in developing 
product testing protocols.

His current active research includes five projects where 
D’Amico is the principle investigator, with funding of over 
$368,000 from the UConn Foundation, federal agencies, and 
industry groups. In multi-state grants where he is co-PI, the 
grants amount to over $840,000.

As an example of the synergy between his responsibilities, 
D’Amico cites the situations he encounters when he interacts 
with operators. Some of the small-scale production problems 
are unique to the size of the operations, and the producers 
need help. “My research projects are the direct response to 
questions that don’t have answers,” he said. Once D’Amico 
finds solutions, he distributes information via publications, 
workshops, and webinars and on a website called Safe 
Cheese Making Hub.

One such study, funded by a National Institute of Food and 
Agriculture-USDA grant for $150,000, is aiding some of these 
artisan producers to control pathogens that may be present 
when making cheese from raw, unpasteurized milk. To do this, 
D’Amico’s lab is investigating “good” protective and probiotic 
bacteria that can eliminate the “bad” bacteria. As a result, 
the cheese gets a coveted “clean label,” which includes only 
familiar, trusted ingredients.

Looking into the good vs. bad microbes is also the focus of 
research D’Amico is doing with Sister Noella Marcellino, who 
is known as “the Cheese Nun” and appears in a PBS video 
of the same name. Data is currently being analyzed from 
extensive samples D’Amico took from the wooden tools, air, 
water, and anything else that might come into contact with 
the cheese that Marcellino makes at The Abbey of Regina 
Laudis in Bethlehem, Connecticut. He says that he thinks 
findings from the abbey study will offer much promise for 
small-scale cheese makers.

For a project that reaches producers all over the country, 
D’Amico put together an interactive online learning lab with 
a collaborative group from the University of Wisconsin-Mad-
ison, Cornell University, and North Carolina State. It is called 
Food Safety Basics for Artisan Cheesemakers and is the first 
one in a series sponsored by the National Dairy Council.

Dennis  
D’AMICO
Assistant  Professor 
Department of Animal Science
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The goal is to help artisan (made by hand) and farmstead (us-
ing milk from the same farm where it is made by hand) cheese 
makers comply with standards and create safe cheese. Since 
its launch in August, 635 people registered for the class and 
138 completed it. Course completion climbed to 21.7 percent 
at press time. In regard to self-reported knowledge gains, 
D’Amico said, “About 50 percent of the respondents stated 
that they made changes to their food safety and quality pro-
grams as a result of this course.”

About eight undergraduate and four graduate students per 
semester figure prominently in D’Amico’s research lab, where 
they learn more about food safety, microbiology, and exten-
sion outreach education.

Students also get hands-on experience as interns in the 
UConn Creamery and local dairy farms where they learn about 
day-to-day concerns like sanitation, regulations, and value-
added products. In addition, upper level undergraduates in 
nutrition, animal science, pathobiology, and related disciplines 
have the opportunity to take Animal Food Products: Dairy 
Technology and an affiliated scientific writing course from 
D’Amico.

D’Amico, who is a national and regional award-winning 
cheese maker in his own right, says he is inspired in his 
research, outreach education, and teaching by his fascina-
tion with the microbiology of dairy foods and how it affects 
flavor and safety. He observes, “These products make 
themselves; we don’t make them.” He also wonders, “How 
does this cheese become this cheese?” In the end, D’Amico 
sees his role as one of providing and promoting the safe and 
ideal conditions that keep the cheese magic happening.

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

Dennis  
D’AMICO

2 0 1 7  H I G H L I G H T S  O F  R ES E A R C H         1 5



John 
BOVAY 
Assistant Professor 
Department of Agricultural  
and Resource Economics

Agricultural Economist Measures Impact 
of Forthcoming Federal GMO Labeling Law
By Jason M. Sheldon 

A new label on food packaging could soon alter the buying 
habits of American shoppers and significantly affect produc-
er operations. A federal law takes effect in July 2018 requir-
ing that consumers be informed about genetic science that 
may be at work behind their favorite foods. This may lead to 
price increases and other far-reaching consequences in the 
grocery industry and beyond, says Assistant Professor John 
Bovay of the Department of Agricultural and Resource 
Economics, UConn Extension and the College’s GMO Work-
ing Group. 

The National Bioengineered Food Disclosure Standard (NBFDS) 
law introduces labeling standards requiring disclosure if ge-
netically modified organisms (GMOs) are present in food prod-
ucts. Although many consumers and non-government organi-
zations (NGOs) champion greater transparency and increased 
awareness about our foods, Bovay cautions that labeling 
could perpetuate misconceptions about the safety of genetic 
engineering (GE) technology in food production. These factors 
could drive customers and producers to respond in ways 
legislators may not foresee. Reactions will largely depend on 
how the government decides to implement and enforce the 
law, but few details have been offered. Bovay is drawing from 
prior examples of labeling initiatives and consulting studies 
to project the outcomes and costs of the new law. Bovay is 
collaborating with Julian Alston,  distinguished professor in 
the Department of Agriculture and Resource Economics at the 
University of California, Davis.

“We examined the economic and political histories of GE 
labeling in food production,” says Bovay. “We looked at previ-
ous proposed legislation, current labeling practices, actions 
and positions of NGOs and consumer groups, legislative 
approaches foreign governments have taken, and how the 
media’s portrayal of this topic has affected consumer options 
and opinions. The use of GE technology in food has long been 
a controversial topic.”

GE commonly refers to the manipulation of an organism’s 
DNA through deletion, rearrangement, or introduction of new 
genes, using a variety of techniques. The NBFDS law defines 
bioengineered foods to include only foods that contain ge-
netic material that has been modified through in vitro recombi-
nant DNA techniques and for which the modification could not 
have been achievable through breeding techniques or natural 
occurrence.

Some consumer groups, companies and NGOs have claimed that 
GMOs in food cause health problems. Scientists have found no 
such risks linked to GE foods. The National Academies of Sciences, 
Engineering and Medicine published a comprehensive report last 
year consolidating the scientific consensus around the safety of GE 
crops and food. The study also concluded that GE technology is an 
important tool to help solve critical problems, including increasing 
food production, improving nutritional value, and reducing the use of 
harmful chemicals and pesticides.

Bovay says mandatory labeling may send consumers a message 
that GE food is significantly different, thereby validating persistent 
fears. Whatever opinion or belief an individual may hold on GMOs, 
Bovay says voluntary labeling methods have adequately commu-
nicated this information for years. The United States Department of 
Agriculture (USDA) authorizes certifying agencies to label organic 
food, which cannot include GMOs. A third-party verification service, 
the Non-GMO Project, applies its label to qualified foods for a fee. 
Shoppers can easily recognize these labels.

“Customers can infer that the absence of these labels likely means 
the presence of GMOs. They can use these successful, widely used 
voluntary labeling methods to make informed purchases. This makes 
mandatory labeling redundant for many products, potentially sends 
a misleading message about GE food, and represents a new cost for 
many producers. We estimate that cost to be between $7.3 and $138 
billion. Consumers will likely be paying these costs through higher 
food prices,” says Bovay. 

One adverse effect Bovay identifies would result from producers 
replacing GE ingredients, should they seek to make a GE-free option 
in anticipation of declining sales from the presence of the GE label. 
Producers would have to pay for segregation, certification, and 
monitoring to ensure that GE content stays separate from non-GE 
content during production. Farther down the supply chain are in-
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creased costs from warehouse and retail space, especially if cus-
tomers have choices between GE and non-GE options. However, it 
is possible customers will end up with fewer choices if producers 
wish to curb these costs and instead give their customers a single 
option. Bovay points to McDonald’s and Chipotle, where executives 
decided to avoid GMOs in certain products, limiting consumer op-
tions and raising prices. Other outcomes of the label may include 
increased use of harmful chemicals to produce non-GE food and 
damage to the reputation of agricultural research and develop-
ment.

These scenarios and the absence of details regarding implemen-
tation make projecting the impact of NBFDS difficult, says Bovay. 
Furthermore, regulators have yet to determine thresholds for 
GMOs. Thresholds allow for the presence of a small percentage of 
GMO material, usually less than 0.9 percent, to avoid the GE label. 
NBFDS cites a few exemptions, including food served in restau-
rants, meat from animals served GE feed, and organic products. 
Bovay explains that another complicating factor is the consider-
able amount of GE corn and GE soybean used by companies for 
other purposes, including biofuels, seed, and exports. Should a 
food producer switch to GE-free or diversify to produce a GE-free 
option, these changes could affect their operations beyond the 
foods they produce for human consumption. 

Exemptions become increasingly complex based on the oversight 
guidelines of the Food and Drug Administration (FDA) and USDA 
through the Food Safety and Inspection Service (FSIS), says Bo-
vay. FSIS is responsible for regulating meat, poultry, egg products, 
and catfish, while all other foods are under the purview of the FDA. 
NBFDS affects foods when the two chief ingredients are under FDA 
supervision or when water, broth, or stock is the principal ingre-
dient. This means if the two main ingredients in a product were 
under USDA jurisdiction and mixed with other GE products, that 
product would not require a GE label.

For his analysis, Bovay drew upon other studies and examined 
international practices regarding the labeling of GE food and 
other proposed legislation, including ballot measures in Cali-
fornia and New York. Sixty-five countries have enacted label-
ing standards and, prior to the passage of NBFDS, twenty-five 
states had proposed labeling legislation. These reflect a range of 
examples of what legislators might delineate for the federal law, 
but regulators still have a lot to do, including the design and/or 
wording of the GE label itself. It could be a text statement, symbol, 
or QR code.

“A QR code would not easily communicate information to con-
sumers. It could link to an ambiguous message that a product 
may contain GMOs without further information. Consumers might 
start to avoid products with QR codes, or any GE label or state-
ment. It’s all conjecture at this point. We can say that the cost of 
the labeling itself is minimal, estimated to be about $160 to $230 
million per year. It’s the other many unknowns that we’ve tried to 
estimate in our study that could drive the cost of labeling into the 
billions,” says Bovay.

“We do not yet know what the regulation standards of the law 
will be nor what mechanisms will be used to enforce them so 
it’s hard to forecast impacts more specifically than we’ve done. 
What roles will the USDA and FDA play? Who will test for GE and 
verify products? Who will enforce the labels? How are compa-
nies and consumers going to respond? The more information we 
have, the better we can predict con-
sumer, producer, and industry response 
and, in turn, how those decisions will 
affect costs. It is unlikely we will know 
any additional details until the law takes 
effect. Regulators tend to work until the 
last available minute.”
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The body’s immune system regularly protects us from virus-
es, bacteria, parasites, and fungi. A complex network of cells, 
proteins, and organs, the immune system responds to patho-
gens and infection, working to keep us healthy and defend 
our bodies against disease. However, our immune system may 
not always dependably guard us. Serious diseases can alter 
the effectiveness of the immune response, as in the case of 
cancer, immune deficiencies, and some genetic disorders. 
Associate Research Professor Laijun Lai in the Department 
of Allied Health Sciences  is studying the immune system’s 
reaction to these diseases on a molecular level, through in-
vestigation of the production and function of T-cells, a type of 
white blood cell. Lai aims to manipulate the behavior of T-cells 
using a gene engineering approach and stem cells to fight 
the many incurable forms of cancers and autoimmune and 
genetic diseases that afflict millions around the world.

Lai has spent over two decades researching these deadly 
and debilitating diseases. Funding for his work has come from 
the National Institutes of Health, American Cancer Society, 
Connecticut Department of Public Health, and Connecticut In-
novations’ Regenerative Medicine Research Fund, formerly the 
Connecticut Stem Cell Program. His previous gene engineering 
research has resulted in two patents related to producing a 
recombinant hybrid cytokine rIL-7/HGFβ protein that consists 
of IL-7, a cytokine involved in early T-cell development, and 
HGFβ, which directs many cell functions. A cytokine is a type 
of protein that controls communication between cells, affect-
ing the behavior of cells in immune response. The recombinant 
protein rIL-7/HGFβ has shrunk and eliminated tumors caused 
by colon cancer and melanoma in lab mice through manipulat-
ing T-cell response.

“Cancers shield themselves from the immune system by 
inhibiting T-cell functions,” says Lai. “Checkpoint molecules 
tightly control T-cell responses, which stimulates or inhibits 
activity in the cell. Tumor progression often accompanies a 
profound immune suppression that interferes with an effec-
tive anti-tumor response and tumor elimination. In the past 
several years, many new drugs for targeting T-cell checkpoint 
molecules have received approval by the FDA [Food and Drug 
Administration] for the treatment of cancer and autoimmune 
diseases. We believe our studies will eventually lead to new 
drugs to treat these diseases.”

Lai is using bioinformatics to identify new genes that encode T-cell 
checkpoint molecules and thereby control cell activity. Bioinfor-
matics uses computer software and databases to understand 
and organize massive amounts of information, particularly related 
to molecular biology. In Lai’s research, bioinformatics is helping to 
answer questions about gene expression and new genes that 
encode proteins. Comprehending more about these processes and 
the resultant interactions can further Lai’s gene engineering and 
potentially lead to the creation of more recombinant proteins from 
genes for new therapies. These treatments could also offer relief to 
those suffering from autoimmune diseases.

While enhancing the T-cell response is critical for cancer, when the 
immune response is subdued, autoimmune diseases present a dif-
ferent issue. Autoimmune diseases occur when the immune system 
attacks healthy cells, tissues, and organs. In addition to gene engi-
neering approaches to treat and prevent autoimmune diseases, Lai 
is also researching how stem cells can address these illnesses.

“In contrast to cancer, autoimmune diseases arise when the 
immune system actively targets and destroys its own antigens [au-
toantigens] that exist in healthy cells and tissues. Type 1 diabetes, 
rheumatoid arthritis, and multiple sclerosis are among the most 
common autoimmune diseases. Since autoimmune diseases are 
caused by a breakdown in immune tolerance to autoantigens, a way 
to prevent or treat these diseases is to induce immune tolerance to 
the disease causative autoantigens. Studies have suggested that 
human embryonic stem cells and induced pluripotent cells offer 
enormous potential for treating many diseases because they can 
be changed into different types of cells,” says Lai.

Laijun 
LAI
Associate Research Professor  
Department of Allied Health Sciences

Research Scientist Uses Gene Engineering and Stem Cells  
to Treat Cancer, Autoimmune and Genetic Diseases
By Jason M. Sheldon
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This part of Lai’s research focuses on the maturation of T-cells in 
the thymus gland, an organ in the immune system. Thymic epi-
thelial cells (TECs) coordinate T-cell development in the thymus, 
instructing cells to tolerate autoantigens and respond to foreign 
antigens. However, TECs undergo a qualitative and quantitative 
decline with age. By creating new TECs from embryonic stem 
cells (ESCs) and induced pluripotent stem cells (iPSCs), Lai sees 
a way to prevent and treat autoimmune disease.

ESCs are developed from eggs that are fertilized in vitro and 
grown in a culture dish. The culture dish can then be altered or 
have genes inserted to prompt a particular type of cell growth. 
Alternatively, iPSCs are derived from adult cells, commonly skin 
or blood cells, which can be reprogrammed through manipulation 
of specific genes and develop into many types of cells. Through 
these methods, Lai believes TECs can be created that would es-
sentially re-educate T-cells to function normally in the body.

“We have established protocols to generate TECs from ESCs. We 
have also demonstrated that transplantation of the ESC-derived 
TECs can induce immune tolerance in disease-causative auto-
antigens, thereby preventing the development of autoimmune 
diseases, such as multiple sclerosis, in animal models. Our stud-
ies have the potential to lead to a new approach for preventing 
autoimmune diseases and treating patients,” says Lai.

“Stem cell technology can also be utilized to model and treat 
genetic diseases. The development of iPSCs in the last decade 
have given researchers a new window into potential treatments 
for a range of diseases.”

Lai is studying DiGeorge syndrome (DGS), a genetic disease 
caused by the partial deletion of a chromosome that leads to a 
number of developmental problems and T-cell immune deficiency. 
Lai is also examining T-cell immunodeficiency in physiological 
and pathological situations. The research could also benefit the 
elderly as the effectiveness of T-cells decline with age.

The thymus shrinks as humans age, a process known as thymic 
involution. This is accompanied by immunosenescence, which is 
the steady weakening of the immune system over the course of 
life. Lai’s work on developing TECs using stem cells could lead to 
treatments to improve the immune system into old age.

“By better understanding and controlling TECs and T-cells, we 
can better help our bodies respond with tolerance to autoanti-
gens, but respond to foreign antigens. This research can help us 
live longer and healthier lives. It could certainly improve the qual-
ity of life for the millions around the world suffering from cancer 
and autoimmune and genetic diseases,” Lai says.
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Distinguished Professor of Kinesiology Says  
Exercise Is the Future of Treating Chronic Disease
By Kim Colavito Markesich

Ask Distinguished Professor of Kinesiology Linda  
Pescatello her thoughts on treating chronic disease, and 
she’ll say exercise prescription is the wave of the future. In 
almost twenty years as a professor at UConn, Pescatello has 
focused on fitness as it relates to health, particularly the ef-
fects of exercise on blood pressure and obesity.

Pescatello is committed to the science of exercise prescrip-
tion. She is one of seventeen committee members on the US 
2018 Physical Activity Guidelines Advisory Committee 

“Being chosen as a committee member is an incredible hon-
or,” Pescatello says. “These guidelines for adults and children 
are based on the latest scientific evidence. We take our job 
very seriously. We realize the impact this has on our country 
as well as internationally.”

“Two out of three deaths in our country are due to chronic 
disease that could be prevented through physical activ-
ity, yet less than 20 percent of the people are meeting the 
recommendations for aerobic and resistance exercise,” says 
Pescatello. “The biggest challenge as we move forward will 
be motivating people to be more physically active. This takes 
grass roots efforts, and we all need to be involved in the 
process.”

In addition to the Physical Activity Guidelines Advisory Com-
mittee, Pescatello was the senior editor of the ninth edition of 
the American College of Sports Medicine (ACSM) Guidelines 
for Exercise Testing and Prescription, the primary resource for 
ACSM certifications, as well as exercise testing and program-
ming around the globe. These guidelines were first published 
in 1975 and are updated every four to six years. Pescatello has 
been involved in the production for over a decade.

As an associate editor for the eighth edition, Pescatello 
established the FITT (frequency, intensity, time, and type) 
principle of exercise prescription. This principle was adopted 
in subsequent editions, the most recent of which is the tenth 
edition, for which Pescatello was a reviewer.

As a researcher and student advisor, Pescatello directs or is 
involved in several research projects. She works with students 
from the College of Agriculture, Health and Natural Resources 
as well as from biology, physiology and neurobiology, and 
liberal arts.

Doctoral student Yin Wu developed a study in collaboration 
with UConn’s Department of Statistics and Department of 
Psychological Sciences, UConn Health, and Seabury, a  

continuous care community in Bloomfield. The project is 
evaluating tai chi as a therapeutic intervention for older 
adults to improve general health, blood pressure, and bal-
ance.

Amanda Zaleski is working toward a Ph.D. in kinesiology with 
a research project investigating behavioral interventions 
to address exercise adherence among people with hyper-
tension. The study is a collaboration with UConn’s Depart-
ment of Psychological Sciences and Hartford Hospital. Also 
involved in the project is kinesiology MS candidate Melody 
Kramarz, kinesiology undergraduate student Kyle McCor-
mick and Lucus Porto Santos, a visiting scholar from Federal 
University of Rio Grande Do Sul in Brazil.

Pescatello and a committee of her colleagues and students 
are participants in the American College of Sports Medicine’s 
(ACSM) international initiative Exercise is Medicine. Paul 
Parducci, an MS student in the Department of Kinesiology, 
serves as physical activity counselor for all UConn students, 
working from UConn’s Student Health Services under the 
direction of Pescatello and Amy Dunham, registered dietitian 
and nutrition coordinator. Other members of the committee, 
which has obtained the gold level of recognition from ACSM, 
are Ellysa Eror, interim medical director of Student Health 
Services, and Kelly LaFleur, nurse practitioner. The Exercise 
is Medicine Initiative aims at improving the health of UConn 
students, faculty, and staff by encouraging participants to 
become more physically active.

Linda 
PESCATELLO
Professor
Department of Kinesiology
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A project called Fit and Fired Up, involving graduate and 
undergraduate kinesiology students, including Parducci, 
Kramarz, Zaleski, and doctoral student Burak Chiloroz, is 
studying thirty fire fighters from a local fire station and the 
influence of various physical fitness levels on their cardiovas-
cular health. The study is also a collaboration with Associate 
Professor Beth Taylor and Assistant Professor-in-Residence 
Susan Glenney, the Department of Psychological Sciences 
and Hartford Hospital.

A project on the stigma of obesity is headed by doctoral 
student Greg Panza. Collaborators on this project include Tay-
lor; Rebecca Puhl, deputy director of the Rudd Center; and 
Hartford Hospital. This study is examining an acute exposure 
to obesity bias on the cardiovascular health of women with 
normal blood pressure and hypertension, under ambulatory 
conditions.

“In addition to our UConn partners for the Fit and Fired Up 
and obesity stigma projects, we’ve had the support of Paul 
Thompson and Antonio Fernadez, cardiologists in the Hartford 
Hospital Department of Preventive Cardiology,” says Pes-
catello.

The SPIRE (Synthesis of Prevention Intervention Research 
in Exercise) project is a collaboration between Pescatello; 
Distinguished Professor Blair Johnson from the Department 
of Psychological Sciences; and Hayley MacDonald, a former 
doctoral student in the Department of Kinesiology, now an 
assistant professor in the Department of Kinesiology at the 
University of Alabama; and doctoral students Lauren Corso 
and Panza. SPIRE provides students with experience in high-
quality, contemporary techniques in meta-analysis, a statisti-
cal approach that they use to evaluate the health benefits 
of physical activity among a variety of clinical populations 
including adults with cancer, hypertension, and cognitive 
impairment, as well as healthy older adults.

To encourage the advancement of exercise prescription, 
Pescatello developed a nine-credit online graduate program 
in exercise prescription in conjunction with UConn’s Center 
for Excellence in Teaching and Learning designed for pro-
fessionals looking to expand their knowledge in this growing 
area of interest or change their career direction.

“We absolutely love what we do in this field,” Pescatello says. 
“I am very fortunate to work in something I truly believe in.”
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Paulo Verardi, associate professor in the Department  
of Pathobiology and Veterinary Science, focuses his  
research on vaccine development. He has recently 
received seed funding from the newly formed UConn Center 
for Biological Risk to develop a transmission-blocking Lyme 
disease vaccine for mice, to be administered by distribution 
of baits.

Ticks harbor the bacterium Borrelia burgdorferi, which 
causes Lyme disease, and while ticks spread the disease to 
humans, white-footed mice are the true carriers. Young ticks 
feed on mice, the mice become infected and then spread the 
disease back to ticks. Deer serve as a reproductive host for 
adult ticks.

“We have the perfect storm for tick-borne diseases,” Verardi 
says. “These milder winters have increased the number of 
ticks in Connecticut, while the distribution of ticks is expand-
ing. One ongoing risk stems from Lyme disease, but we also 
have new threats from emerging tick-borne diseases. We 
have to be better prepared.”

Verardi has extensive experience working with vaccinia virus 
(VACV) as a vector for vaccines. VACV works as an excellent 
vaccine vector as it excels at producing long-term potent 
immune responses. VACV is related to the smallpox virus and 
normally does not cause disease. We no longer vaccinate 
against smallpox as it has been eradicated. However, VACV 
worked so well against smallpox, researchers began making 
other viral vaccines by genetically attaching parts of viruses 
to the VACV vector.

The idea of a bait vaccine for wildlife is not new; one has 
been available for rabies since the 1980s. Currently, there is 
a VACV-based baited Lyme disease vaccine in development 
and testing, but it has the potential for safety issues. VACV is 
a live virus, so there is a chance humans could be infected 
with the virus and experience complications, particularly if a 
person is immunocompromised or suffering from certain skin 
ailments.

Verardi is studying a method to enhance the efficacy and 
safety of the vaccine as part of a project, funded by a 
$413,000 NIH grant, designed to expedite the process of vac-
cine development and improve safety. His lab has been work-
ing on vaccines against rinderpest virus, Rift Valley fever 
virus, porcine reproductive and respiratory syndrome virus, 

Virologist Developing Bait Vaccine to  
Prevent Spread of Lyme Disease in Wildlife
By Kim Colavito Markesich

and Zika virus. Verardi also received $410,000 in funding from 
NIH to develop a Zika virus vaccine. Joan Smyth, professor 
and director of the Connecticut Veterinary Medical Diagnostic 
Laboratory, is working with Verardi on these projects.

In the past, antibiotics have been used to treat human com-
plications from exposure to VACV, but as part of this project, 
Verardi plans to create a second safety feature by genetically 
modifying the virus so that it cannot replicate and cause 
complications in humans.

Verardi is hoping to increase the efficacy of the virus by at-
taching more than one Lyme disease antigen to the vector. 
As an added feature, he is studying a way to vaccinate mice 
to adversely affect the health of ticks, further reducing their 
numbers. “It’s not impossible, we just have to study more,” 
says Verardi. “There isn’t enough research for tick-borne 
diseases.”

In order to create a bait vaccine against Lyme disease, the 
baits would have to be widely distributed, including in parks 
and backyards, so safety is of utmost importance. Cost is also 
a factor.

Advantages of using vaccinia as a vector are that it can be 
produced in large quantities at a reasonable cost and it is 
temperature stable, an important factor with wildlife baits.

Paulo
VERARDI

Associate Professor 
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So why bother with baits rather than vaccinate humans? 
Lyme disease involves a complicated diagnostic process, and 
the possibility of side effects from a Lyme disease vaccine for 
humans has been a concern.

By blocking transmission of the disease to mice, fewer ticks 
would be infected. “If a safe bait VACV vaccine can be pro-
duced for Lyme disease in mice, it could potentially reduce the 
cases of human Lyme disease,” says Verardi. “If you can lower 
the transmission rate from mice to ticks by a small percentage, 
each year the number compounds and it could bring down 
levels to where it will positively affect human health.”

Working with Verardi on this project are Xiaohui Zhou, as-
sistant professor of pathobiology and veterinary science; 
Thomas Mather, professor of entomology and director of the 
University of Rhode Island Center for Vector-Borne Disease 
and its TickEncounter Resource Center, and Ph.D. students 
Caitlin O’Connell, Brittany Jasperse, and Yuxiang Wang.
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Verardi is also working on developing vaccines against other 
tick-borne diseases such as the Powassan virus (POWV), 
severe fever with thrombocytopenia syndrome virus (SFTSV) 
and Heartland virus (HRTV).

In addition to these tick-borne diseases, Verardi is involved in 
a collaborative project with Pramod Srivastava, professor in 
the Department of Immunology at UConn Health to develop 
personalized cancer vaccines that target cancerous cells.

“We’re always looking for studies that can impact public 
health,” Verardi says. “Lyme disease is a public health  
emergency. We have to come together and tackle this more 
seriously. That’s why we do this. If we can change the out-
come of one disease, it’s worth it.”
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As an assistant professor in the Department of Plant  
Science and Landscape Architecture (PSLA) with a 70 
percent extension appointment, Rosa Raudales focuses on 
applied research that meets the needs of Connecticut green-
house growers.

Raudales’s studies center on water quality for irrigation  
purposes and the various strategies to manage microbes  
and unwanted chemicals within irrigation systems.

“Water quality is an important issue for farmers, as well as for 
continued sustainability,” Raudales explains. “Greenhouse 
production is about getting the most yield with the fewest 
resources possible.”

Her first step was to conduct a survey to determine the needs 
of local growers. Most indicated that they do not test their 
water on a regular basis; rather, they start monitoring if they 
discover a problem. One pressing issue is the clogging of irriga-
tion systems.

Raudales sampled water from several growers experiencing 
clogging within their irrigation systems. “We could not identify 
the cause of the problem based on the samples that we col-
lected. It seems that clogging is caused by a combination of 
multiple factors,” she says.

This discovery prompted several research projects designed to 
study irrigation water. “One of my long-term goals is to identify 
parameters in water quality that cause clogging of irriga-
tion systems and develop strategies to prevent this problem 
from happening,” Raudales says. “We found that there was a 
discrepancy between current published guidelines and what 
we found in our sampling of irrigation water. So, we’re trying 
to determine what factors, and at what levels, actually cause 
problems.” 

Biofilm is one consideration. Biofilm is a collection of microor-
ganisms such as bacteria and fungi that attach to surfaces 
and multiply in layers. Biofilm is very persistent in irrigation 
water and is thought to interfere with irrigation systems, and it 
may become resistant to sanitation efforts. In agriculture, one 
of the challenges of removing biofilm is that high concentra-
tions of sanitizers can be phytotoxic to crops. The question 
becomes, how clean do the pipes need to be, and is it neces-
sary to treat the irrigation pipes?

In one project, Juan Cabrera, Ph.D. student in Raudales’s lab, 
compared PVC and polyethylene irrigation pipes (the two 
most common piping materials) to determine which type of 
pipe accumulates more biofilm. The PVC pipe consistently 
showed more biofilm than the polyethylene.

In a second project growing poinsettias, Cabrera compared 
the pH of the solution passing though clean irrigation pipes 
with that of the solution in pipes containing biofilm. The 
results showed differences in pH levels in the solutions, indi-
cating that biofilm may affect nutrient programs. But, at the 
same time, plants being irrigated from the biofilm pipes were 
somewhat protected against Pythium aphanidermatum, a 
devastating plant pathogen that causes Pythium root rot.

“We want to continue the research to include additional plant 
pathogens and younger plants, as they are more sensitive 
to plant pathogens,” Raudales says. “We learned from this 
study that it may not pay to treat water if there isn’t any issue 
with plant health or clogging.”

Her lab also looked at varying concentrations of total sus-
pended solids (TSS) in irrigation water. “We tested different 
concentrations of TSS within greenhouse irrigation systems 
in an attempt to determine the concentration of TSS that 
leads to clogging.”

Next year, Raudales will test different iron levels and bacterial 
loads in the irrigation water to see how these factors affect 
irrigation systems. “In the long-term, we want to determine 
what is clogging these systems and develop practical and 
accurate guidelines for growers,” she says.

Horticultural Scientist Focuses Research and  
Extension on Greenhouse Sustainability
By Kim Colavito Markeich

Rosa 
RAUDALES
Assistant Professor
Department of Plant Science  
and Landscape Architecture

2 4         2 0 1 7  H I G H L I G H T S  O F  R ES E A R C H



The driving force behind another project came directly from 
a local grower. Some greenhouse operations have closed 
irrigation systems, in which they irrigate the crops, capture 
the water that drains, then reuse it to irrigate crops again. 
This system helps conserve water and nutrients and pre-
vents runoff into the environment. Growers typically apply a 
common plant growth regulator, paclobutrazol, to ornamental 
plants. This grower wanted to know if nutrient solution in the 
catchment tank could contain a residual concentration of 
paclobutrazol, which could adversely affect plant growth if 
applied to plants indiscriminately.

Raudales tested solutions from several greenhouses around 
the United States, collaborating with the University of Florida 
and the USDA in Toledo and Wooster, Ohio. Results found re-
sidual paclobutrazol in drain water. George Grant, MS student 
at the University of Florida, continued the project with his ad-
visor, Paul Fisher, professor of floriculture. Grant tested various 
filter types to remove residual paclobutrazol from drain water.

In research focusing on hydroponics, a growing method 
popular with greenhouse vegetable producers, PSLA master’s 
student Cora McGehee studied the feasibility of using benefi-
cial microbes to control plant pathogens and algae growth. 
There are fewer treatment options available for hydroponic 
growers, as the plant roots are exposed and more sensitive to 
treatment.

Lettuce was somewhat resistant to Pythium root rot, while 
microgreens were extremely susceptible. Biocontrols must be 
applied before a problem surfaces, yet excessive treatment 
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can sometimes reduce plant growth. “What this shows us is 
that the fine balance of a healthy hydroponic crop may be 
more about environmental conditions rather than controlling 
the pathogens,” says Raudales.

The next step is to adjust the hydroponic solution conditions 
as a method to reduce microbe growth. “We will evaluate 
diseases when changing temperature, pH, or concentration of 
salts, or adding silicon,” she says. This may enhance benefi-
cial microbes, reduce disease-producing microbes or improve 
plant defenses.

In addition to research and extension work, Raudales serves 
as faculty advisor for the Horticulture Club. “I want students 
to be more engaged and attracted to horticulture,” she says. 
“One of the biggest problems in our industry is that there are 
not enough people to work in the field. Growers are always 
asking me if we have students or graduates looking for posi-
tions. I want to connect students to the industry. I also try to 
support students and encourage them to grow plants in the 
greenhouse.”

“My overall goal is to help growers become more sustainable, 
both financially and environmentally. In addition to preserving 
the environment, sustainability is important to consumers, 
and this could help in marketing our industry. We need to grow 
more with less water, in a way that is efficient, economically 
feasible and sustainable.”
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Assistant Professor
Department of Nutritional Sciences

Yangchao Luo’s passion is food. At home, Luo likes to cook 
Chinese food and tasty soups for his toddler daughter. In his 
lab at UConn, where he holds his primary appointment as as-
sistant professor in the Department of Nutritional Sciences  
and joint appointments in the Department of Pharmaceutical 
Sciences and the Institute of Materials Sciences, he focuses 
on groundbreaking work in the emerging science of nano-
technology as applied to food. He wants to make healthy food 
healthier for individuals with special needs as well as for the 
rest of us. Luo became interested in functional foods as an 
undergraduate, and his interest grew as he worked toward his 
MS in food science and Ph.D. in nutrition and food science.

When foods are fortified or enriched, they become functional 
foods. But the biological efficacy of nutrients in functional 
foods is hardly realized due to limited bioavailability when the 
foods are ingested. Bioavailability is the proportion of a nutri-
ent absorbed and therefore able to produce a particular effect. 
Many nutrients, such as vitamins and phytochemicals, are 
known to have a low bioavailability. The major goal of research 
in Luo’s laboratory is to use nanotechnology to improve the 
bioavailability of those nutrients and eventually help treat and 
prevent chronic diseases when they are put back into food. 
Luo uses food-grade biomaterials, including proteins, carbohy-
drates, and lipids, to create non-toxic nanoscale vehicles that 
can carry nutrients and boost their absorption, making them 
more bioavailable.

“The most challenging part of my job is to try to discover 
the naturally occurring biomaterials within the foods and 
use those raw materials to prepare safe-to-eat nanopar-
ticles. This requires application of many techniques to 
ensure that the preparation process does not compromise 
the food-grade status of developed nanoparticles, so that 
they can be used for nutrient fortification in real foods. The 
field of food nanotechnology was developed about ten 
years ago as an outgrowth of work in nanomedicine,” says 
Luo.

Currently no nano-foods are accepted by the USDA or FDA 
for human consumption as they are being evaluated for 
potential side effects. Luo received a grant from the USDA 
to develop lipid nanoparticles for astaxanthin, a carotenoid 
widely found in salmonids and crustacean aquaculture, 
and test their safety and effectiveness in mice in his lab. 
Results of the work will be available by the end of next year.

At a time when nearly half the population is either over-
weight or obese, Luo and the students in his lab focus on 
the benefits of nanoformulations in treating diseases such 
as fatty liver. Through targeted nutrient delivery systems, 
food-grade nanomaterials can go directly to the tissues 
that need help from certain nutrients. Astaxanthin has 
been proven to be protective against liver diseases, but 

Researcher Uses Nanotechnology to Design Food-Based 
Nutrient Delivery Systems for Treatment and Prevention 
of Chronic Diseases
By Nancy P. Weiss and Yangchao Luo
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due to its poor bioavailability it is hard to realize its  
health benefits at a dosage suitable for daily consum-
ption. By encapsulating astaxanthin into specially  
designed food-grade nanoparticules, Luo hopes to deliver 
it directly to the liver to achieve its maximal health benefits 
for fatty liver.

Although Luo speaks in the deliberate tones of a scientist, 
it is clear that his belief that food nanotechnology will 
revolutionize the functional food industry inspires his ef-
forts and the work of four Ph.D. students and a half dozen 
undergraduates in his lab. They are dedicated to exploring 
the many applications that food-grade nanoparticles will 
have in creating bigger health benefits of functional foods 
to prevent diseases.

From his office in the Advanced Technology Laboratory, 
Yangchao Luo works on the cutting edge of new discover-
ies that will change the way food and health interact. His 
work is innovative but he also takes pleasure in teaching 
and advising as well as training students in the hands-on 
basics of lab work that underlies scientific discovery. He 
is a committed scientist who also values a good bowl of 
homemade soup.
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Connecticut has quaint rural communities, scenic coastal 
towns, and bustling urban areas. They are home to an array of 
businesses, attractions, municipal services, community orga-
nizations, and residents, making every one of Connecticut’s 
169 towns truly unique. Laura Brown recognizes and celebrates 
the distinct character and resources of each town through her 
work as a community and economic development educator for 
UConn Extension  in the College of Agriculture, Health and 
Natural Resources (CAHNR). She helps towns harness the 
benefits of their assets, promoting community sustainability 
through programs that improve environmental and economic 
outcomes.

“My work centers on helping communities make informed deci-
sions, giving them the capacity to recognize their strengths 
and develop strategies to overcome their challenges,” says 
Brown. “I reach out to potential partners and get to know what 
local communities need and how I can help them achieve their 
objectives. Every town is different and a one-size-fits-all ap-
proach does not apply.”

Brown introduced the First Impressions Program to Con-
necticut in an effort to help towns reflect on their particular 
qualities and resources. Since it can prove difficult for towns to 
accurately assess themselves, First Impressions employs an 
outside perspective to gather feedback on communities. The 
program provides a framework for residents to observe other 
communities and evaluate their visit. Sharing this information 
can inspire policy change and other reforms to enhance plans 
for community and economic development. Brown describes 
First Impressions as giving communities “a fresh set of eyes to 
see what’s happening in their towns.”

Once communities have agreed to participate in First Impres-
sions, Brown pairs them based on similar demographics or 
a specific resource or characteristic, such as a college or 
shoreline. Communities can also indicate if they want to learn 
more how a town has handled a particular resource. For ex-
ample, if a town has concerns about significant vacant space 
in their downtown, Brown searches for a counterpart that has 
successfully maintained or revitalized their downtown. The 
communities then participate in a secret shopper-style swap. 
A group of four to eight volunteers complete training, tour the 
other community, and take extensive notes on their visit, then 
report on their findings. The process requires a commitment of 
three to four months.

The First Impressions Program began in Wisconsin in 1991 
and has since been replicated throughout the US and Cana-
da. Brown launched Connecticut’s version of the program in 
fall 2015. Ten towns in the state have completed the program 
so far, including Danbury, Meriden, Putnam, Canton, Portland, 
Windsor Locks, Windsor, Enfield, North Branford, and Coven-
try. First Impressions is an asset-based community devel-
opment strategy. “Asset-based community development is 
a positive and constructive way to approach growth and 
improvement,” says Brown. “This strategy focuses on the 
assets communities already possess, which may be a great 
downtown, natural resources like rivers, mountains, and 
green space or even people. A community that has a popula-
tion with skills and talents, associations and connections, or 
entrepreneurs means they do not always have to draw those 
individuals or groups from other areas. First Impressions tells 
you what is working and encourages communities to build on 
what is already succeeding rather than enumerating a list of 
all the things that aren’t happening or that you don’t have.”

Laura 
BROWN
Associate Extension Educator
Department of Extension

Extension Educator Promotes Partnership and Volunteerism 
in Economic and Community Development Projects
By Jason M. Sheldon 
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Determining assets allows communities to evaluate their 
preparedness for economic development. Brown brings 
research-based information into that community discussion, 
complementing other consultants, planners, leaders, and 
stakeholders to help towns arrive at suitable decisions. She 
also leads courses or programs to support communities in 
realizing their goals and furthering partnership and under-
standing between constituents in a town.

“Economic development also relies on relationship-building.  
It entails knowing who your local business owners are and 
identifying their needs. It means knowing what resources 
you have in your community and how to best use them. I 
assist communities in thinking through this process. Not 
every town needs to have multinational company like General 
Electric. Not every town needs to be a tourist hub. When we 
grow accustomed to seeing the same things, we can forget 
to recognize or appreciate it. First Impressions breaks that 
tunnel vision.”

First Impressions is in partnership with the Connecticut 
Main Street Center, an organization that seeks to ensure 
thriving downtowns are a staple of Connecticut towns. 
Brown’s programs rely on volunteers and community partici-
pation. “At all stages of a project, I make a point of engaging 
potential partners,” says Brown. “Even when the assessment 
and reports are complete for First Impressions, it may be the 

end for those volunteers, but now I’m turning my attention 
to organizations, local government, and anyone interested 
in taking what we’ve learned to create further programs, 
training, and guidance. This program enables communi-
ties to help each other and its success relies upon indi-
viduals and groups seeking to improve their community.

“Building partnerships is the way I do my work. It’s also 
the best gauge for my work by seeing how things are 
moving forward. I believe it’s essential that as a member 
of UConn Extension, we constantly check in with our con-
stituents to ensure our programs continue to have value 
and are beneficial to them.

“When people think of CAHNR and Extension, they tend 
to envision our agricultural work but there is a lot more to 
what we do. We work vigorously to support healthy and 
resilient communities. Ensuring robust economies and 
engaging community residents are key parts in my work.”
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