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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 aca-

demic 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-Sten-

nis, and Animal Health acts, and enabling 

state statutes.
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INTRODUCTION  

The University of Connecticut’s College of Agriculture, 

Health and Natural Resources (CAHNR) is committed 

to research that solves problems and investigates 

new areas relevant to agriculture, food, forestry, the 

environment, and human health. The Office of Research 

and Graduate Education is responsible for facilitating 

CAHNR’s research environment, which is supported 

by capacity and competitive funds. Capacity research 

funding is provided through the federal-state partnership 

managed by the Storrs Agricultural Experiment 

Station (SAES). Competitive funds are obtained from a 

variety of federal 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 research approaches and the application of 

results from all research endeavors.  

The College of Agriculture, Health and Natural  

Resources hosts nine departments that are home to 

174 faculty members and 131 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 prepared for addressing the state’s, region’s, and  

nation’s challenges.

It is a pleasure to again present high-

lights of our research conducted 

through the Storrs Agricultural Experi-

ment 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 next generation of students; conduct fundamental 

and translational research to address the needs of Con-

necticut’s $4 billion agricultural economy; be stewards 

of the state’s natural resources; and improve human 

health; and provide non-credit education and outreach 

to Connecticut’s citizens through the Cooperative Exten-

sion System.  Our research continues to be fully integrat-

ed with our academic programs, and our students are 

directly engaged with faculty 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 Exten-

sion System.

MESSAGE FROM THE DEAN  
OF THE COLLEGE OF AGRICULTURE, HEALTH AND NATURAL RESOURCES

Cameron Faustman 
 Interim Dean and Director

College of Agriculture,  

Health and Natural Resources 
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The Storrs Agricultural Experiment Station and Research 

The Storrs Agricultural Experiment Station (SAES) receives ca-
pacity 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 FY2018, funding in the amount of $1.2 million 
was received to support independent investigator and multi-
state research in the broad fields of agricultural sciences, for-
estry, and animal health. The allocation of those funds is indi-
cated in Figure 1. Ninety-four percent of the budget was used to 
fund personnel (i.e., graduate students and faculty/staff) who 
contributed to research associated with USDA-approved ca-
pacity projects.

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 2018, CAHNR fac-
ulty and staff members were engaged in research supported 
by more than seventy projects that were supported directly by 
the USDA capacity funds. 

In FY 2018, CAHNR researchers applied for a total of approxi-
mately $78 million in extramural grant funding (Figure 2).  Pro-
posals were submitted to a variety of federal and non-federal 
sources. Based on quantity of requested funds, federal agen-
cies were approximately 90 percent of the destinations for 
grant submissions.  The majority of these were targeted to NIH, 
DOC, NSF, and USDA (Table 1).  

In FY2018 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 ap-
proximately $22.9 million.  Just over 34 percent of all funding 
awards were received from USDA (Table 2). 

Proportion of Funding Requests by Sponsor, FY 2018
Source: Office of Vice President for Research

Figure 2

Allocation of Storrs Agricultural Experiment  
Station Funds, FY 2018

Source: Office of Vice President for Research
Figure 1

Graduate Student Support  54.3%
Faculty/Staff Support  39.7%

Project Support        6%

54.3%

39.7%

6%

Federal  90.71%

Non-Profit   5.46%

Corporate   1.63%

Local Government    1.55%

College/University   0.65%

5.46%
1.55%

1.63%
0.65%

90.71%
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Proportion of Funding Awards by Sponsor, FY 2018
Source: Office of Vice President for Research

Figure 3

     Table 2.  Grant Awards by Federal Agency 
                     (% of $22.93 million awarded by federal agencies)

Agency           Request          %
Department of Commerce $ 1,030,962 4.5

National Institutes of Health $ 11,199,971 48.8

National Science Foundation $ 1,591,840 6.9

U.S. Department of Agriculture $ 7,815,739 34.1

Other Federal Agencies $ 1,301,117 5.7

Total $ 22,939,629 100

     Table 1.  Proportion of Funding Requests by Federal Agency  
                    (% of $88 million requested) 
         Agency Request %

Department of Commerce $ 7,566,933 10.7

Department of Defense $ 2,936,140 4.1

National Institutes of Health $ 41,794,261 59.0

National Science Foundation $ 5,301,685 7.5

U.S. Department of Agriculture $ 11,279,404 16.0

Other Federal Agencies $ 1,902,274  2.7

Total $ 70,780,697 100
1.63%

0.41%
2.19%

88.09%

7.68%

Federal    88.09%

Non-Profit     7.68%

Corporate   2.19%

State/CT   1.63%

College/University   0.41%
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Scholarly Productivity 
The application for and acquisition of funding is 
a common metric used to gauge research activ-
ity.  While it communicates the value of a research 
idea/mission as judged by qualified peer scien-
tists 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 Ph.D.  
students; postdoctoral fellows) trained.

Scholarly Product/Indicator Number

Peer-reviewed journal articles 263

Books authored 3

Book chapters 14

Published conference proceedings   241

Technical reports and manuals 40

Patents 6

Editorships of major journals 17

Associate editorships/editorial board memberships   173

Member of federal peer review committees 45

Member of other national/international peer review committees 75

Member of state or regional peer review committees 15

Ad hoc reviews for granting agencies 660
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Training the Next Generation 
of research scientists

Scholarly Product/Indicator Number

Peer-reviewed journal articles 263

Books authored 3

Book chapters 14

Published conference proceedings   241

Technical reports and manuals 40

Patents 6

Editorships of major journals 17

Associate editorships/editorial board memberships   173

Member of federal peer review committees 45

Member of other national/international peer review committees 75

Member of state or regional peer review committees 15

Ad hoc reviews for granting agencies 660

19

27

73

23

Ph.D. graduated

DPT (Doctor of  
Physical Therapy) 
graduated

MS graduated

Postdoctoral fellows 
worked under the  
direction of CAHNR  
faculty members

In Fiscal Year 2018 ...

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 essen-
tial element of the CAHNR research mission is the 
training of MS, Ph.D., and postdoctoral scientists 
for the purpose of meeting this need. The U.S. 
Department of Labor Bureau of Labor Statistics 
recently noted that research scientists will con-
tinue to be in high demand, with Ph.D.-trained in-
dividuals enjoying the greatest opportunities.  
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Name Advisor

Nathan Daigle Adam Lepley, Michael Joseph

Jessica DiGiamcomo Adam Lepley, Michael Joseph

Jordan Drake Adam Lepley

Mike Geiger Justin Laferrier

Stephen Hamel Maryclaire Capetta, Laurie Devaney

Tom Hanson Justin Laferrier

Amy Hayes Adam Lepley

Jennifer Holley Jeffrey Kinsella-Shaw

Timothy Kranz Adam Lepley

Kelsey Kringel Jeffrey Kinsella-Shaw

Timothy Lincoln Maryclaire Capetta, Laurie Devaney

Anne Martino Jeffrey Kinsella-Shaw

Renee Pawluk Jeffrey Kinsella-Shaw

Lindsey Perrotti Adam Lepley

John Poole Adam Lepley

Zach Puglia Justin Laferrier

Emily Rock Adam Lepley, Michael Joseph

Samuel Rosier Adam Lepley, Michael Joseph

Katie Rymsza Jeffrey Kinsella-Shaw

Arjun Shenoi Adam Lepley

Elle Stark Adam Lepley

Michelle Stella Adam Lepley

Parth Sureja Adam Lepley, Michael Joseph

Colleen Woxholdt Lindsay Lepley

Dustin Yaworski Lindsay DiStefano

Jerry Zoubek Adam Lepley

Student Advisor Dept Thesis Research Title 

Manal Mused Almatrafi Maria-Luz Fernandez NUSC
The Effects of Moringa Leaves on Hepatic Lipid Accumulation  
and Inflammation in a Guinea Pig Model of Hepatic Steatosis

Minkyung Bae Ji-Young Lee NUSC The Anti-Fibrogenic Effect of Astaxanthin in Hepatic Stellate Cells

Jessica Barrett Stephanie Mazerolle KINS
Perceptions of Transition and Role Balancing for New Athletic  
Training and Physical Therapy Faculty Members

Jessica Autumn Beaudet Lawrence K. Silbart PVS
Global Transcriptional Analysis of the Chicken Tracheal  
Response to Virulent and Attenuated Vaccine Strains of  
Mycoplasma gallisepticum

Eleanor Manson Beltz Lindsay DiStefano KINS
Modifiable Risk Factors Contributing to Neuromuscular Control  
in Adolescent Female Basketball Athletes

Julie Hutchinson Campbell Jason Henderson PSLA
No-Pesticide, Conventional, and Nitrogen Management  
Strategies for Lawns and Athletic Fields in Southern New England

Molika Chea Amy Mobley NUSC
Examining Factors That May Prevent Low-Income Families  
from Meeting the Dietary Guidelines for Consuming Fruits,  
Vegetables, and Whole Grains

Jinwon Chung Thomas H. Meyer NRE
An Accuracy Study of RTK GNSS Positioning Applied to  
Comparing Maps for Bentgrass Habitat Modeling

Junru Cui Antonio E. Garmendia PVS
Study of a GP5-Mosaic T-cell Vaccine in Protection of  
Swine Against Heterologous PRRSV Strains

Genevieve Helena Flock Kumar Venkitanarayanan ANSC
Clostridium difficile: A Study on its Potential as a Food-Borne  
Pathogen and Strategies for Controlling its Transmission

Jaime Sarah Foster Amy Mobley NUSC
An Examination of Household Food Security's Measurement,  
Report and Experience by Gender

Amanda Jones Sarah Reed ANSC
The Effects of Poor Maternal Nutrition on Offspring Growth and  
Maternal and Offspring Inflammatory Status During Gestation

Jianping Li Mazhar I. Khan PVS
Self-Adjuvanted Nanoparticle Based Vaccines for Poultry Viral 
Respiratory Diseases

Lu Li Xiaohui Zhou PVS
Antibiotic Resistance Regulated by Two-Component Regulatory  
System in Vibrio parahaemolyticus

Megan Ainsley Linske Isaac M. Ortega NRE
Lyme Disease Ecology: Effects of Habitat and Hosts on the  
Density and Distribution of Borrelia burgdorferi-Infected Ixodes 
scapularis

Neha Mishra Joan Smyth PVS
Investigation of netB of Clostridium perfringens as a Virulence  
Factor, Vaccine Candidate and Examination for Potential  
Synergistic and Independent Virulence Factors

David Rosa John Clausen NRE Riparian Impacts to Stream Water Quality Across Spatial Scales

Samantha Scarneo Lindsay DiStefano KINS
Emergency Action Plan Policy Adoption in Secondary  
School Athletics

Meera Surendran Nair Kumar Venkitanarayanan ANSC
Controlling Enterohemorrhagic E. coli O157: H7 using Selenium  
and Rutin

PhD Degrees Conferred FY 2018

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

Nathan Daigle Adam Lepley, Michael Joseph

Jessica DiGiamcomo Adam Lepley, Michael Joseph

Jordan Drake Adam Lepley

Mike Geiger Justin Laferrier

Stephen Hamel Maryclaire Capetta, Laurie Devaney

Tom Hanson Justin Laferrier

Amy Hayes Adam Lepley
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Timothy Kranz Adam Lepley

Kelsey Kringel Jeffrey Kinsella-Shaw

Timothy Lincoln Maryclaire Capetta, Laurie Devaney

Anne Martino Jeffrey Kinsella-Shaw

Renee Pawluk Jeffrey Kinsella-Shaw

Lindsey Perrotti Adam Lepley

John Poole Adam Lepley

Zach Puglia Justin Laferrier

Emily Rock Adam Lepley, Michael Joseph

Samuel Rosier Adam Lepley, Michael Joseph

Katie Rymsza Jeffrey Kinsella-Shaw
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Michelle Stella Adam Lepley

Parth Sureja Adam Lepley, Michael Joseph
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Jerry Zoubek Adam Lepley

Doctor of Physical Therapy Degrees Conferred in 2018
Department of Kinesiology
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Life’s circumstances can inspire research project ideas. For ex-
ample, after running the Boston Marathon, a female athlete flew 
home to Seattle and developed a blood clot, or venous throm-
bosis. The runner’s sister, who is an exercise scientist in the 
Department of Kinesiology, started searching for answers.

Initial literature reviews in 2010 by Associate Professor Beth 
Taylor, the exercise scientist, seemed to suggest that a 
combination of risk factors, including flying long distances after 
endurance exercise and using estrogen-based oral contracep-
tives, has the potential to make women more susceptible to 
blood clots. As a result, several UConn research projects ensued 
with Taylor as one of the investigators.

The NASA Connecticut Space Grant Consortium supplied some 
of the funding. Fourth-year doctoral candidate Amanda Zaleski 
received a $20,000 fellowship to test the hypothesis that active 
women in flight are at risk for blood clots.

NASA is especially interested in what flying, with its cabin 
pressure, confined spaces, compression of veins, and reduced 
movement, does to the body. In addition, the agency has a goal 
to examine any evidence of barriers or workplace challenges 
negatively affecting women at, or who want to work for, NASA.

Zaleski says, “Estrogen-based oral contraceptives increase the 
risk of a venous thrombosis fivefold, while travel more than four 
hours coupled with endurance activity increases the risk two 
and a half times.” 

Taylor calls this the “perfect storm hypothesis.” She said, “While 
it isn’t a public health epidemic, it’s concerning because the 
implications of a blood clot are substantial. If a blood clot travels 
to the lungs (a pulmonary embolism), the mortality risk is 20 
percent. And, an athlete who has had a blood clot is at about a 
30 percent greater risk of having another one.”

Studying this issue helps exercise physiologists in their goal of 
augmenting the benefits and diminishing the risks of exercise 
for the individual, according to Taylor.

Zaleski’s study looked at flying plus other risk factors, such  
as being active, which is defined as exercising moderately  
150 minutes or more per week, and the use of oral contracep-
tives. Those who could be affected include marathoners and 
other athletes, members of the military, flight crews, aviation 
personnel, and future commercial space travelers.

Because blood clots can lead to such serious problems, Zaleski 
also pursued funding for corollary research into preventative 
techniques. In 2015, she received an American College of Sports 
Medicine NASA Space Physiology Grant for a study called “The 
Effect of Compression Socks on Blood Clot Risk During Travel in 
Oral Contraceptive Using Women.”

“Compression socks were chosen as the most logical inter-
vention because they are accessible, low-risk, and low-cost,” 
Zaleski says. Other methods that might combat blood clots in 
the legs and maintain the hemostatic balance, the equilibrium 
between procoagulant and anticoagulant factors in the blood, 
during flight include walking in the plane, maintaining hydration, 
and stretching one’s legs, but these measures might be more 
difficult for researchers to quantify.

In both studies, the researchers enlisted subjects who flew to 
participate in marathons. Doing the studies in nearby Hartford 
and Boston gave the research team relatively easy access to a 
large sample that met their parameters. Marathon running has 
increased in popularity during the last two decades and a grow-
ing number of athletes travel long distances to and from races.

Methods included performing blood tests before the flight to the 
Northeast, on landing, after the marathon and after flying home. 
The marathon field studies are what Zaleski calls “intense data 
collection,” and they require a great deal of collaboration and 
field orchestration. 

In the compression sock study, researchers were attempting 
to measure travel-induced blood clot risk and looked at two 
groups of subjects plus a control. They were women not using 
oral contraceptives (the control group); women using oral con-
traceptives; and women taking oral contraceptives and wearing 

Doctoral Candidate Studies Blood Clot  
Risk Factors in Female Aathletes
By Patsy Evans

Amanda 
ZALESKI
Graduate Student
Department of Kinesiology
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compression socks on both flights to and from the marathon. 
The subjects did not wear the supplied socks during the mara-
thon or on training runs the week before the marathon.

In the first study of active women who fly, the findings seem 
like good news, but Zaleski cautions that the results need to be 
confirmed by a much larger study.

She explains, “Contrary to our hypothesis, women on oral con-
traceptives did not appear to have an increased risk of blood 
clots when traveling to and competing in endurance events. This 
was surprising given that both oral contraceptives and travel 
alone are often cited as and shown to be independent risks for 
blood clots.”

Results from the compression sock study showed that wearing 
the socks during a flight seems to disrupt the hemostatic bal-
ance, which could promote blood clots. This led the researchers 
to wonder if compression sock use during the marathon instead 
of while traveling to and from the marathon might be more ben-
eficial to the athletes. The timing of compression sock use for 
mitigating potential thrombotic risk associated with air travel to 
and from athletic events is a topic that needs more study.

Besides Taylor and Zaleski, Department of Kinesiology Distin-
guished Professor Linda Pescatello and doctoral students 
in kinesiology Lauren Corso, Gregory Panza, and Yin Wu were 
involved in one or more of these studies.
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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

New Grant to Evaluate Muscle  
Extension Exercise in ACL Rehab
By Anna Zarra Aldrich   This article first appeared on UConn Today, June 1, 2018.

Imagine the clock is running down in the fourth quarter of the 
last game of the season. The pressure and excitement from 
the enraptured crowd bears down on you. You have the ball 
and pivot to pass it to your teammate. She is perfectly poised 
to make a straight shot into the hoop and even up the score. As 
you turn, you feel a searing pain in your knee as your anterior 
cruciate ligament (ACL) tears.

Each year hundreds of thousands of Americans tear their ACL, 
one of the key ligaments that provides stability to the knee. 
This causes pain in the joint and is a career death sentence for 
many talented athletes. These tears can occur when the knee 
is suddenly hyperextended. ACL injuries can also lead to a more 
serious condition, post-traumatic osteoarthritis (PTOA). This 
condition can affect the ability to walk, play sports, go upstairs, 
or do any other activity that puts stress on the joint in the later 
stages of life.

Assistant Professor Lindsey Lepley from the Department of 
Kinesiology is interested in studying how ACL rehabilitation 
can be improved to prevent the development of PTOA. She has 
received more than $700,000 from the National Institutes of 
Health for a K01 Mentored Research Scientist Development 
Award to use a novel rodent model of ACL injury to study the 
effectiveness of different exercise therapies to promote muscle 
and knee joint health.

This award is designed to support scientists who are commit-
ted to research and are seeking advanced research training 
and additional experience. Lepley is working under the mentor-
ship of David Goldhamer, professor in UConn’s Department of 
Molecular and Cell Biology, and other UConn musculoskeletal 
physiologists, orthopedic surgeons, statisticians, and engi-
neers.

Currently, most ACL rehabilitation therapies focus on using con-
centric exercises that contract, or shorten, the muscles, as in 
a bicep curl. However, multiple academic reviews have shown 
that concentric exercise does not restore muscle strength after 
ACL injury and does not deter the onset of PTOA.

New studies suggest that the mechanical stress achieved 
through eccentric exercise, which works to extend the muscles 
rather than contract them, initiates strain-sensing molecules 
that promote muscle recovery. Lepley and her team have dem-
onstrated that embedding eccentric exercise into rehabilitation 
programs early after ACL reconstruction surgery promotes 
the strengthening of the quadriceps better than concentric 
exercise.

This mode of exercise has been understudied due to the notion 
that it is associated with muscle injury; and so the potential 
benefits of using these exercises for recovery remain unde-
fined. The potential of eccentric exercise to prevent the onset 
of PTOA remains completely unstudied.

“The idea that eccentric exercise is injurious has pervaded the 
clinical discussion and has likely been a reason why rehabilita-
tion specialists often omit using isolated eccentric exercise 
clinically,” says Lepley. “An overarching goal of our work is to 
use doses of eccentric exercise that are not harmful in an ani-
mal model to translate this work back to the clinic and counter-
act the belief that eccentric exercise is dangerous.”

Lepley is testing the hypothesis that eccentric exercise 
reduces the neuromuscular dysfunction in the quadriceps 
muscle common after ACL injury, thereby restoring the muscle’s 
strength and promoting continued joint health.

This research will pave the way for future clinical trials to study 
the potential of eccentric exercise to enhance the recovery of 
muscle and knee joint health after ACL reconstruction. It will 
also allow Lepley to gain essential new skills that will help her 
develop future independent research projects.

Lepley received her Ph.D. from the University of Michigan in 
2014, followed by a postdoctoral fellowship at the University of 
Kentucky. Her areas of expertise include ACL injury and recon-
struction, biomechanics, muscle inhibition, and muscle me-
chanics. Her research interests include examining the negative 
neuromuscular effects of traumatic joint injury and identifying 
therapeutic approaches capable of combating neuromuscular 
dysfunction.

This work is funded by NIH grant no. 1K01AR071503-01A1.

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

Lindsey  
LEPLEY
Assistant Professor 
Department of Kinesiology
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Vitamins and minerals are known for their essential role in 
maintaining health. There are other, less recognized, food 
components that also make important contributions. Known 
as dietary bioactive compounds, they are present in food in 
small quantities, but may make a big impact. Christopher 
Blesso, assistant professor in the Department of Nutritional 
Sciences, studies the effects of these substances on low-
grade inflammation in chronic diseases such as heart disease, 
obesity, and diabetes.

Blesso studies the body’s processing of fats, cholesterol, phos-
pholipids, and other molecules. He is interested in the effects 
the compounds have on lipid metabolism and the low-grade 
inflammation characteristic of these disease states. The hope 
is these compounds can one day be used therapeutically 
to reduce inflammation and improve quality of life in patients 
suffering from low-grade inflammation. Blesso focuses on high-
density lipoprotein (HDL) metabolism and cholesterol, as well 
as dietary phospholipids, molecules that provide structure to 
animal and plant cell membranes. Currently, he is studying phy-
tochemicals and their impact on HDL functionality, as well as 
sphingomyelin and its effects on obesity and atherosclerosis.

Blesso investigates the effects of plant-derived chemicals, 
known as phytochemicals, on the protective functions of HDL 
particles. HDL is found in the bloodstream and protects the 
heart by transporting cholesterol away from arterial plaques, a 
process known as reverse cholesterol transport. Other protec-
tive effects HDL can provide include anti-inflammatory and 
antioxidant activities. Unfortunately, the HDL particles lose their 
protective properties in many disease states where chronic 
inflammation is present. Blesso’s lab investigates how dietary 
components influence this process and whether they can 
prevent HDL from becoming dysfunctional. 

Blesso conducted an experiment in mice that demonstrated 
the protective effects of anthocyanins, a class of phyto-
chemicals found in black elderberries. Research from his lab 
demonstrated for the first time the protective effects of black 
elderberry extract (BEE) supplementation. Chronic BEE supple-
mentation resulted in a reduction in low-grade inflammation, as 
well as the prevention of cholesterol accumulation in arteries, 
or atherosclerosis, in a mouse model of heart disease. They 
also demonstrated protective effects of BEE on obesity-related 
inflammation and diabetes development in a mouse model of 
diet-induced obesity. 

Blesso became interested in HDL after discovering that his own 
HDL levels were low, despite a healthy lifestyle. As a graduate 
student, Blesso began studying various aspects of HDL me-
tabolism, such as the effects that eggs have on HDL cholester-
ol. During his postdoctoral training, he looked into the molecular 
mechanisms of how HDL protects from heart disease.

Blesso notes that most people consider HDL cholesterol to be 
“good” cholesterol and thus strive to raise it. He explains, how-
ever, that it may be that the quality of the HDL matters even 
more than the quantity.

“There has been a paradigm shift. HDL is no longer the target 
for drugs and diet. Rather, we are considering how HDL is func-
tioning in these dynamic processes, instead of just measuring 
a static cholesterol component. We measure how diet affects 
HDL antioxidant and anti-inflammatory properties because in 
heart disease, HDL loses its protective properties.”

Blesso’s early research on eggs segued into an interest in 
phospholipids, of which eggs are a rich source. Due to its 
interaction with cholesterol and other lipids, Blesso focused on 
sphingomyelin (SM), a phospholipid found in the membranes 
of animal cells. SM appears in animal-based foods in varying 
amounts. It is digested slowly and can inhibit the absorption of 
dietary cholesterol and saturated fat. Professor Sung Koo, also 
in the Department of Nutritional Sciences, conducted seminal 
studies demonstrating these effects in rats over a decade ago. 
The ability to inhibit lipid absorption makes dietary SM a candi-
date for improving atherosclerosis, the build-up of plaques in 
artery walls.

Blesso has done experiments analyzing the effects of both egg 
and milk SM on obese and atherosclerotic mice..

In these studies, concentrated sources of saturated fat devoid 
of SM, such as butterfat, palm oil, and lard, were fed to rodents 
to induce chronic diseases like obesity, diabetes, and athero-
sclerosis. Blesso’s research shows, however, that when dietary 
SM is added to these high-fat diets, it markedly improves lipid 

Researcher Studies Dietary Bioactive Compounds 
and Their Impact on Chronic Disease
By Michelle Sarta
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and inflammatory markers, protecting against the metabolic is-
sues related to saturated fat and cholesterol intake. Blesso has 
recently completed studies demonstrating that egg SM and 
milk SM prevent atherosclerosis in mice.

For now, Blesso relies on studies of animal models, but he 
aims to translate them to humans. In doing so, Blesso hopes 
to affect the dietary recommendations or help identify novel 
sources of dietary bioactive compounds. For instance, Blesso 
notes that butter serum, the aqueous phase of butter, is largely 
ignored as a co-product in the making of anhydrous milkfat, 
used in manufacturing of processed foods, but it is one of the 
most concentrated sources of SM. Furthermore, since SM is 
also found in egg yolk, components of egg yolk could be used 
as inexpensive sources of SM.

“We used to think that whey protein was a waste product with 
no value. Now it’s everywhere. It is a high-quality protein and 
has some health value. We are trying to see if [these dietary 
bioactive compounds] are efficacious in preventing disease 
risk,” Blesso said.

In addition to his research, Blesso also teaches undergraduate 
classes and a graduate course he developed, Regulation of 
Food Intake and Energy Balance (NUSC 6311), which focuses 
on the regulation of food intake and the various pathways that 
control appetite and satiety.

Blesso is also a recent recipient of the 2017 Dr. Lynne Goodstein 
and Dr. Peter Langer Award for Honors Advising, recognizing his 
dedication to advising his students in the Honors Program.

“I come to work every day excited about the research. I feel like 
my research is the fun part that I do as a hobby. I feel like I get 
paid to teach, but I do like teaching as well. The exciting part 
of research is trying to discover new things. That’s going to be 
what drives a forty-year career.”

These studies were supported by USDA NIFA Hatch Project 
no. CONS00934; USDA NIFA AFRI project no. CONS2014-06619; 
Dairy Management, Inc. grant no. 2730; and American Egg 
Board grant no. 170787.
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Scientist Studies Forest Canopy to Analyze Carbon  
Sequestration and Improve Roadside Management Practices
By Jason Sheldon

Connecticut’s forests provide numerous economic and envi-
ronmental benefits. Woodlands support local industries, create 
habitat, retain storm water, and remove carbon from the air. As 
the state’s trees face challenges from age, storms, disease, in-
vasive pests, and increasing fragmentation from development, 
their ability to function in many capacities remains uncertain.

Robert Fahey, assistant professor in the Department of 
Natural Resources and the Environment, says studying the 
arrangement of vegetation in tree crowns, known as canopy 
structural complexity, can help scientists better understand the 
functionality, adaptability, and resilience of forests. By mea-
suring the configuration and density of canopies, Fahey, who 
also holds a joint appointment in UConn’s Center for Environ-
mental Science and Engineering, believes scientists can 
determine the best management practices to achieve preferred 
outcomes and protect these ecosystems.

“Examining the canopy could be the best way to quantify 
the efficiency of the forest,” says Fahey, “Relating canopy 
structural complexity to forest productivity and response to 
disturbance can help us determine which silviculture practices 
should be adopted to reach a desired result.”

There are two branches to Fahey’s canopy research. He is 
investigating how leaf arrangement, in addition to leaf quan-
tity, can improve estimates of forest carbon storage. As the 
need to control greenhouse gases becomes more urgent, the 
research could enhance the accuracy of climate models, which 
in turn may affect policy responses. He is also examining storm 
disturbance, like wind and ice, to ascertain the most effec-
tive procedures for forest management to promote resilience, 
including along roadsides. With forests covering 60 percent of 
Connecticut, there is an elevated risk of tree failure that can 

block roadways, hurt motorists or pedestrians, and bring down 
power lines.

Many of the trees in the state are aging, the result of a vast 
regrowth of forests that started 150 years ago. Agriculture 
declined in the region as farms relocated farther west and 
trees returned where fields had once been. Shortly after, land 
conservation initiatives began to be established. These trans-
formations helped forests return to the state.

These trees have now matured and scientists know compara-
tively little about patterns of productivity in late-successional 
forests. Fahey says it is unclear how the aging of the forest will 
affect the ecosystem’s ability to store carbon.

“Over the past hundred years or so, the forests of the north-
eastern United States have been a carbon sink, meaning that 
they have been pulling carbon dioxide out of the atmosphere, 
offsetting some anthropogenic emissions,” says Fahey. “But 
these forests are aging and their potential to continue to be a 
carbon sink is questionable at best.”

Using canopy structural complexity as a framework, Fahey 
is investigating the ability of trees to continue to sequester 
carbon by measuring the overall productivity of the forest. The 
amount of sunlight the canopy absorbs has a strong impact on 
forest growth and biogeochemical processes, including carbon 
cycling, so the structure and complexity of the canopy is an 
important gateway to understand more about forest function 
and efficiency.

“When people talk about the complexity of a forest they might 
refer to the range of diameters of trees, the diversity of species, 
or how much dead wood, snags, and downed logs are creating 
habitat,” says Fahey. “The way you quantify it often depends 
upon your goals. This research has shown that canopy com-
plexity is a useful way to characterize ecosystem structure to 
assess carbon storage and measure response to disturbance.”

Fahey uses a ground-based, portable light detection and rang-
ing (LiDAR) surveying tool to create 3-D models of the canopy. 
The system uses pulsed laser light to measure factors like the 
canopy arrangement, height, openness, and variability along 
with leaf area and density that detail structure. He supple-
ments his findings with data from the National Ecological 
Observatory Network (NEON). NEON is an organization that 
collects biological, ecological, and meteorological information 
across the continent at eighty-one field sites. They compile the 
information into open-access data sets intended to support 
scientists, students, decision makers, and the public observe 
and study environmental changes spanning the country.
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Mapping and re-mapping canopies over time while incorporat-
ing information about regional changes to forests helps Fahey 
also research forest management practices, including strate-
gies to promote resilience in roadside forests. In Connecticut, 
falling trees and tree limbs are responsible for 90 percent of 
storm-related power outages. Fahey conducts this research as 
a member of Stormwise, a vegetation management program 
that seeks to reduce tree-related storm damage in woodlands 
along utility corridors. Stormwise is a partnership between the 
College of Agriculture, Health and Natural Resources and 
the School of Engineering.

Fahey says tracking roadside treatments through structural 
changes in the canopy can aid in reducing power disruptions 
from tree failure.

“Areas can be scanned and observed before and after treat-
ment,” says Fahey. “We can follow how the canopy adapts in 
response and those changes can lead us to the best ways to 
set trim cycles and decisions about what kind of management 
should take place. For example, if we open the canopy up then 
trees may move more, but they’ll develop wind firmness and 
acclimate.”

Since canopy structural complexity relates to other aspects of 
forest functioning, these changes can also shed light on the 
general adaptability and resilience of forests to global change.

“This research is about better understanding the relationship 
between structure and function in the forest canopy,” says 
Fahey. “It can give us a clearer picture of what is going on in the 
ecosystem and recognize the silviculture treatments that will 
most effectively meet our shared needs. We obviously want to 

know we’re managing this valuable resource to protect biodi-
versity and ensure beneficial outcomes for a range of ecosys-
tem functions and services.”

This work has been supported by National Science Foundation 
Macrosystems Biology and NEON-Enabled Science Program 
grant no. 1560944; USDA NIFA McIntire-Stennis project nos. 
1010289 and 1017210; and the Eversource Energy Center.
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UConn Researcher Weighs in on USDA and GMOs
By Elaina Hancock       This article first appeared on UConn Today, June 19, 2018

When Secretary of Agriculture Sonny Perdue issued a  
statement on GMOS in spring 2018 explaining that the United 
States Department of Agriculture (USDA) does not plan to  
regulate plants created with technologies— including CRISPR—
that are already in use and greatly speeding up the process of 
editing genomes, it came as good news to UConn plant science 
professor Yi Li. 

Li and his team are using CRISPR-based techniques they have 
developed to try to make more resilient citrus crops. This 
gene-editing technology does not introduce any foreign genes, 
so the end-product is considered non-GMO. Li discusses the 
implications of the USDA announcement and the future of plant 
research with UConn Today. 

What is CRISPR?

CRISPR (pronounced “crisper” and an abbreviation of Clustered 
Regularly Interspaced Short Palindromic) refers to genome-
editing systems that have many potential applications, including 
in the areas of human health and crop plant breeding.

CRISPR genes of bacterial origin are normally introduced into 
the plant genome. The resulting modified plants are therefore 
genetically modified organisms, or GMOs. For annual crop plants 
such as corn and tomatoes, the GMO genes can be eliminated in 
sexual propagation and are therefore absent in the next genera-
tion of plants. However, for perennial crop plants that take years 
to reach reproductive stages or heterozygous annual plants, it is 
challenging to remove GMO genes from the edited plants without 
going through sexual reproduction.

Can you explain the new gene-editing technique your lab 
has developed?

My team here at UConn and our collaborators at other institu-
tions have developed a convenient and highly useful technique 
to use the CRISPR genome-editing technology to reliably create 
desirable traits in crop plants without introducing any foreign 
genes such as the CRISPR genes.

To avoid the introduction of CRISPR genes into the plant’s 
genome, our group has used Agrobacterium, a naturally occur-
ring, ubiquitous soil-borne bacterium, to transiently express the 
CRISPR components in plants, and therefore the genome-edited 
plant cultivars are non-GMO. With our method, the plant genome 
can be edited without introducing any foreign DNA, and then a 
two-step process is used to identify mutant plants. Our method 
provides a simple, reliable, and efficient solution for producing 
non-GMO varieties of heterozygous, perennial crop plants.

What are the potential applications of your techniques in 
crop improvement?

We are currently applying our technique in citrus. Citrus green-
ing disease is the most devastating citrus disease worldwide. 
It was first detected in Florida in 2005, and has since affected 
all of Florida’s citrus-producing areas, leading to a 75 percent 
decline in Florida’s $9 billion citrus industry. Collaborating with 
scientists at the University of Florida, we hope our technique 
will lead to development of non-GMO citrus cultivars that are 
resistant to the disease. Also, my lab is applying this technique 
to developing other methods to use CRISPR to breed low-mainte-
nance lawn grass varieties, and low-THC but high-CBD Cannabis 
plant strains. THC is the chemical responsible for most of mari-
juana’s psychological effects, while CBD is effective in treating 
diverse mental and physical ailments with little health risk.

The technology my lab has created is simple and easy to use, 
and also cost-effective for crop plant improvement. It should be 
applicable in most perennial crop plants and some annual crop 
plants that are genetically heterogeneous or clonally propa-
gated. These plants include, but are not limited to, apple, citrus, 
grape, banana, poplar, pine, eucalyptus, and many ornamental 
plants.

Are there any perceived hazards?  

None that I can think of.

Yi 
 LI 
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How do you see gene-editing technologies shaping the 
future of the consumer market?

There are not many GMO horticultural or forestry crop plants 
that have been commercialized in the past twenty years. 
That is largely because of public concern and the high costs 
associated with the deregulation process. However, with 
genome-editing technology along with the help of many other 
new technologies, including the one we have developed to 
produce non-GMO plant traits, it is expected that an astonish-
ing number of new horticultural plant varieties created using 
genome-editing technologies will be developed and marketed 
within next five to ten years.

How do you see the USDA statement shaping the future 
of plant research?

The USDA already does not regulate plant varieties created by 
genome editing and other new techniques that can expand 
traditional plant breeding tools, because the new techniques 
produce plant varieties that are indistinguishable from those 
developed through traditional breeding methods.

Our new technique may accelerate the use of genome-editing 
technology to improve perennial and heterozygous (where one 
of a pair of genes is dominant and one recessive) crop plants.

An article by Li about his groundbreaking genome-editing 
technique that was published in Horticulture Research in 
March, has been nominated by the editors-in-chief of  
Springer Nature as research they believe could help 
change the world.
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Many factors contribute to weight gain and loss. There are 
behavioral and environmental aspects, such as what types 
of food and how much people choose to eat or the amount of 
physical exercise they get.

Genetics may also be involved, based on past investigations 
by Department of Allied Health Sciences (AHS) Associate 
Professor Jeanne McCaffery and other researchers. Genetic 
variants may influence individual dietary preferences, the abil-
ity to lose weight and, possibly, susceptibility to obesity-related 
health problems.

The genetics of eating behavior and the genetics of weight 
loss are central to several of McCaffery’s research projects in 
her fifteen years of continuous National Institutes of Health 
(NIH) funding. Ultimately, her work may be useful in treating 
obesity, which is a known risk factor in type 2 diabetes and 
cardiovascular disease.

Her current three-year $275,000 grant comes from the Nation-
al Institutes of Health and the National Institute of Diabetes and 
Digestive and Kidney Diseases. The project is called “Salivary 
Amylase Gene (AMY1) As a Predictor of Weight and Diet in Look 
AHEAD and DPP.”

Salivary amylase breaks down starches, such as bread, pota-
to, and rice, as part of the digestive process. According to Mc-
Caffery, the gene that codes salivary amylase, AMY1, is located 
within a type of genetic variation called a copy number variant. 
This results in people having between two and eighteen copies 
of the AMY1 gene in their genome. The number of copies of 
AMY1 relates to the amount of the amylase enzyme present in 
saliva. McCaffery and her colleagues want to know if varia-
tions of AMY1 are related to starch preference, body weight, 
and diabetes risk in 7,000 individuals of diverse ancestry.

Because of AMY1’s role in breaking down starch, McCaffery is 
interested in knowing if individuals with an AMY1 variant might 
prefer starchy food or perhaps would benefit from a low-starch 
diet as part of weight loss. As AMY1 contributes to the break-
down of starch ultimately to glucose, she is also interested in 
how the variant relates to diabetes risk.

Test subjects are current participants in two large NIH clinical 
trials to which the AMY1 genotyping has been added for the 
purposes of this grant. The Look AHEAD (Action for Health in 
Diabetes) trial has sixteen sites in the United States, and the 
Diabetes Prevention Program (DPP) has twenty-seven US trial 
sites.

As a licensed clinical psychologist, McCaffery is interested 
in the field of cardiovascular behavioral medicine, or how a 
person’s actions and reactions predict heart disease. Over the 
course of her career, McCaffery has conducted research on 
diet and obesity, cigarette smoking, and stress. This research 
uniquely examines the role of these behaviors in the context of 
genetic risk for obesity, diabetes, and heart disease. McCaffery 
finds that behaviors can improve or worsen genetic risk.

“UConn’s excellent behavioral programs and strong genet-
ics programs put me in a good home for this research,” says 
McCaffery. In addition to being on the AHS faculty, she serves 
as an investigator for both the Institute for Collaboration on 
Health, Intervention, and Policy and the Institute for Systems 
Genomics. McCaffery, who came to UConn in 2016, says she 
enjoys being in a department with such a broad perspective 
on health promotion and looks forward to continuing to build on 
her research projects.

AHS department head Professor Justin Nash says, “We are 
fortunate to have Dr. McCaffery in the Department of Allied 
Health Sciences. With her research, she brings uniqueness in 
the interplay between genetics and unhealthy behavior that 
contributes to cardiovascular disorders. She also created two 
instructional offerings in research that have been well received 
by students. One is a research methods course for honors 
students, and the other is small group instruction for students 
who are involved in her research.”

The honors course includes the topics of designing a study, 
analyzing data, and considering ethics. It prepares students 
for a senior thesis based on research. Says McCaffery, “It is a 
privilege to work with such talented students.”

Weight: What’s a Gene Got To Do With It?
By Patsy Evans
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McCaffery also supervises eight undergraduate student explor-
ing links between the amylase enzyme, stress, and eating, with 
some students writing review papers and three others leading a 
pilot project to test the concept using mobile phone technology. 
One of the students is developing the protocol to send texts to 
participants throughout the day to ask about their stress levels 
and eating behavior and collect saliva samples as part of an 
honors thesis in allied health sciences.

McCaffery also is advisor to graduate student Lauren Corso, a 
first year Ph.D. student in the health promotion program within 
AHS.

Corso is interested in a new field called metabolomics, which 
McCaffery describes as an important concept for the future of 
health promotion. UConn recently opened a new proteomics 
and metabolomics facility, and Corso will be training at the new 
center to study the role of metabolomics in weight and cardio-
vascular risk.

McCaffery is excited about potential UConn research advances 
that lay foundations for the treatment of obesity and diabetes. 
And, if her research confirms it, one of the key pieces is genet-
ics, especially variation in the salivary amylase gene.

This research was supported by NIH/NIDDK grant #R21DK109225 
in collaboration with colleagues at Wake Forest University, Uni-
versity of Maryland, College Park, George Washington University, 
and UConn.
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Virologist and Partners Awarded Two Patents  
for Genetically Engineered Viruses to Protect  
Against African Swine Fever
By Kim Colavito Markesich

African swine fever (ASF) virus is a deadly hemorrhagic disease 
affecting domestic and wild pigs. While historically found in 
Africa, ASF is currently considered an epidemic in Europe and 
Asia. In 2007 it was detected in the Republic of Georgia, and 
from there it spread through the Caucasus to Russia, Ukraine, 
and Belarus. By 2014, it appeared in the European Union, and 
it was recently found in a wild boar in Belgium. In September 
2018, China reported outbreaks of ASF across several pig-pro-
ducing regions in the country.

“This disease expansion is of great concern to pork producers,” 
says Guillermo Risatti, associate professor in the  
Department of Pathobiology and Veterinary Science. “There 
is a high concern here because we don’t know if it will be an 
issue down the road for the United States. We hope not, but we 
have a lot of commercial partners, and products are moved from 
different countries into the United States, so certainly it could be 
a potential risk.”

While ASF does not pose a risk to human health, it has a huge 
impact on pork production. The ASF virus is not related to clas-
sical swine fever (CSF) virus, which was eradicated from the 
United States in 1978. A vaccine for CSF is available, and two 
years ago a differentiated vaccine was developed by Zoetis, a 
global animal health company. Both CSF and ASF are considered 
foreign animal diseases, and Risatti’s research on these viruses 
is restricted to laboratories at Plum Island Animal Disease Center 
of New York. In addition, he has recently conducted ASF field 
studies overseas.

Risatti studies both CSF and ASF, but with the global increase in 
ASF, he is currently focused on this deadly infection. As a virolo-
gist, Risatti does not develop vaccines, but conducts genetic re-

search to identify potential viruses that might serve as vaccine 
candidates. Currently there is no vaccine available for ASF.

For every successful vaccine, researchers spend years in the 
laboratory working to understand the biology of the virus and 
the mechanisms for infection and to identify the genes that 
cause the infection. Once isolated, these genes are eliminated, 
then the virus is tested to see if it is still lethal to the animal. If it 
is not, the modified virus may offer some protection against the 
wild virus. At that point, the private sector laboratories work with 
these vaccine viruses attempting to create an effective vaccine.

For more than a decade, Risatti and a team of collaborators 
have been studying the ASF virus. The group has created sev-
eral viruses that look promising for protection against ASF.

“This is a very complicated virus, with a complex genome,” 
he says. “There are many groups around the world trying to 
develop something against this devastating swine disease. We 
are collaborating with the USDA Plum Island and a group at the 
Center for Research into Animal Health in Barcelona, Spain, 
to create viruses that have the potential to be developed into a 
vaccine to control this disease.”

In a significant step toward the control of ASF, Risatti has 
partnered with the USDA Plum Island team on two patents for 
genetically engineered attenuated African swine fever viruses 
that can protect pigs against the disease. The Notice of Intent 
To Grant Exclusive License was published in the Federal Register 
on October 15. The two patents will be co-owned by UConn and 
USDA. Zoetis has applied for an exclusive license of these two 
patents.

Pending the development of a vaccine, pork producers work to 
control ASF through strict biosecurity and environmental proto-
cols. The disease is spread when people move animals, which 
is why the disease is more prevalent in backyard farms where 
pigs are allowed to roam about the countryside.

In addition to his conducting his research, Risatti is section head 
of diagnostic testing services at the Connecticut Veterinary 
Medical Diagnostic Laboratory (CVMDL). In testing for a wide 
range of animal diseases, staff use techniques in microbiology, 
serology, virology, molecular diagnostics, and parasitology. In 
addition its essential role in monitoring the health of Connecti-
cut’s animal populations, the diagnostic testing services lab 
provides research opportunities for undergraduate students. 
Current group projects include work on Lyme disease in horses 
and developing tests for emerging tick diseases.

Guillermo 
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“We currently test ticks for four different diseases,” Risatti 
explains. “We are also collaborating with UConn’s Department 
of Molecular and Cell Biology to study the microbiome of ticks, 
examining different bacteria to see if these relate to diseases 
caused by ticks.”

The lab is working with the Connecticut Agricultural Experiment 
Station in New Haven to determine what species of Culicoides, 
a tiny biting fly known as a midge, is causing epizootic hemor-
rhagic disease (EHDV-6), recently detected in Connecticut deer 
by CVMDL staff.

“Most of these diseases have probably been around for a while, 
but the range of these insects is increasing due to climate 
change,” Risatti points out.

In addition to insect-borne diseases, the CVMDL tracks inci-
dence of rabies. In 2017, most rabies cases occurred in skunks 
and raccoons, but it is found sporadically in other species such 
as bats and feral cats.

“There will always be viral diseases,” Risatti says. “Viruses are 
everywhere, and we are part of everywhere.”

This work has been supported by funding from the USDA Agri-
cultural Research Service, including grant nos. 160094, 150637, 
120276, and 110072.
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Young Tang, assistant professor in the Department of Animal 
Science, is intrigued by unanswered questions. Tang is cur-
rently engaged in an intricate study, a large-scale next-gener-
ation genomic analysis that may help improve both human and 
bovine health.

The study involves induced pluripotent stem cells (iPSCs), 
which hold great promise for regenerative medicine. Hu-
man pluripotent stem cells are self-replicating and can be 
developed into all other cells types in the body, which could 
provide a source of replacement cells for those lost to damage 
or disease. The most well-known type of pluripotent stem cell 
is the embryonic stem cell, but due to the controversy sur-
rounding this type of stem cell, scientists have been seeking 
alternatives. iPSCs are a type of pluripotent stem cell that can 
be generated directly from adult cells such as skin cells. This 
technology was developed at Shinya Yamanaka’s laboratory in 
Japan.

Four genes—OCT4, SOX2, KLF4, and cMYC—are commonly 
introduced into mature cells to produce iPSCs. “These genes 
encode proteins, called transcription factors, that regulate 
cellular gene expression,” says Tang. “During this reprogram-
ming process, these four factors work together to change the 
cellular identity from differentiated somatic, or specialized, cells 
to pluripotent stem cells.”

Although this technology has been developed for human, 
mouse, and a few other species, efforts have been unsuccess-
ful for bovine species despite numerous attempts.

Large livestock iPSC’s are more closely related to humans’ than 
are mouse iPSCs. Therefore, bovine iPSCs are more useful for 
regenerative medicine studies, particularly for pre-clinical 
animal models of human diseases. In addition, bovine iPSCs 

could be used in agricultural research to screen for superior 
traits that may lead to improved reproduction and disease 
resistance in cattle. Technology for the development of bovine 
iPSCs would provide invaluable cell resources for these types 
of research.

With regard to the lack of success so far in developing bovine 
iPSCs, Tang says there may be a bovine-specific difference 
controlling the reprogramming process. He is examining the 
sequence of events to determine if there is a gene or signaling 
pathway in bovine cells that could be activated or suppressed 
during this process.

“This would provide highly valuable data to improve bovine iPSC 
generation and applications,” he says.

Bovine-specific pluripotent gene-controlled GFP reporter is 
activated in a human pluripotent stem cell colony. 

The established iPSC reprogramming process is not efficient, 
taking weeks to complete. It can take three to six weeks to 
successfully program one human iPSC colony from 1,000 to 
100,000 starter cells. Tang is working to develop tools that facili-
tate the development and identification of the true iPSC cells 
during the nuclear reprogramming of somatic cells. One effort 
is to create a “super protein,” a fusion of two proteins used in 
human iPSC cell generation. By using part of the MYC protein, 
called the transactivation domain (TAD), that strongly activates 
the expression of MYC targeted genes, his group generated 
MYC-TAD-OCT4 fusion proteins to reprogram primary human 
cells. Tang says, “This process showed dramatic enhancement 
of iPSC colony generation efficiency and shortened reprogram-
ming dynamics.”

Tang discovered that using green fluorescent protein (GFP) 
reporters, which are widely used in studies of human plu-
ripotent stem cell establishment, may be useful in identifying 
successfully generated bovine iPSC cells. The DNA of genes 
used in the iPSC induction process are injected with GFP, which 
fluoresces to “report” the activation of these genes in success-
fully reprogrammed cells. His research team developed bovine 
gene-specific GFP reporters with demonstrated activity in both 
human and mouse pluripotent cells, which can be used to 
identify and isolate the successfully reprogrammed pluripotent 
stem cells in bovine iPSC induction.

In a separate collaborative study. Tang and Antonio 
Garmendia, professor in the Department of Pathobiology 
and Veterinary Science, are seeking ways to combat porcine 
reproductive and respiratory syndrome virus (PRRSV), a devas-
tating global swine disease.

Programming of Bovine Stem Cells From Adult  
Cells May Help Improve Human and Animal Health
By Kim Colavito Markesich

Young
TANG
Assistant Professor 
Department of Animal Science

2 4         2 0 1 8  H I G H L I G H T S  O F  R ES E A R C H



PRRSV attacks lung macrophages, a type of immune cell that 
helps eradicate foreign pathogens. PRRSV can dramatically 
reduce the general health of the animal by causing symptoms 
such as high fever, coughing, and diarrhea; increase the likeli-
hood of secondary infections; and adversely affect repro-
duction, resulting in miscarriages and high mortality rates of 
newborn piglets.

No single vaccine has been effective for PRRSV, as the virus 
contains many subtypes. Tang and Garmendia are seeking a 
new approach to combat the virus.

“We are collaborating in a research effort aimed at identify-
ing cellular events essential for PRRSV infection during the 
virus-host interaction that can be blocked by the use of small 
chemicals, thus curtailing infection,” Garmendia explains. “Re-
ducing PRRSV susceptibility would have a positive impact for 
the swine industry.”

These studies are supported by multiple grants from USDA 
NIFA; Atomwise Inc.; Program in Innovative Therapeutics  
for Connecticut’s Health (PITCH); and UConn’s Research  
Excellence program.
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A recent Climate Central analysis projected that over 
14,000 homes in low-lying coastal areas across Connecticut 
will be prone to chronic flooding by 2050. Additionally, the 
report determined that housing growth rates in these flood risk 
zones are double that of new residences constructed further 
inland. Homeowners appear to be more motivated by the ame-
nities of ocean views and beach access than by the potential 
dangers of tidal flooding and storm surge.

Communities are primarily responsible for deciding their own 
land use policies governing building and re-building in these 
increasingly vulnerable coastal areas. Local citizens serving on 
various boards and commissions in towns and cities draft and 
implement regulatory mandates that include floodplain building 
regulations, planning and zoning ordinances, participation in 
flood insurance programs, and coastal zone management. 
Communities may also voluntarily plan for coastal resilience. 
Residents and developers use these regulations and plans 
to guide their building decisions. Charles Towe, an associate 
professor in the Department of Agricultural and Resource 
Economics, is studying the policies municipalities establish 
and their influence on the decisions residents, renters, develop-
ers, and investors make to live or build in flood zones.

“Connecticut’s coastline is heterogeneous, it’s geographically 
and economically diverse, so policies and responses can differ 
widely from town to town,” says Towe. “We have gathered in-
formation from many coastal municipalities about their policies. 

We are currently assessing the information we gathered and 
analyzing the amenities that people value to learn more about 
the changing response to climate change and flood risk.”

Towe’s work is helping the Connecticut Institute for Climate 
Resilience and Adaptation (CIRCA) better understand the 
challenges and diverse goals of communities. CIRCA is funding 
the research and will use the information to further support 
municipalities in the development of comprehensive climate 
adaptation policies and strategies that plan for the future. The 
mission of CIRCA is to “increase the resilience and sustainabil-
ity of vulnerable communities along Connecticut’s coast and 
inland waterways to the growing impacts of climate change on 
the natural, built and human environment.”

“We researched how people behave in certain policy regimes 
and exploring how they might act if the policies were different. 
Our goal is real and relevant policy analysis,” says Towe.

CIRCA uses these types of analyses to develop model policy 
options for municipalities. This can help towns and cities make 
the most suitable decisions for their communities. Towe is 
looking at a number of factors to address pressing concerns 
shared by both CIRCA and municipalities.

A major worry is how policy changes can affect the tax base 
and real estate values as flood risk increases. For example, 
Towe is exploring what might happen to the value of properties 
if new regulations restrict rebuilding following a devastating 
storm and second row houses become waterfront property.

“Policies rest on established baselines, but the floodplain is 
evolving,” says Towe. “It’s difficult to make long-term decisions 
on a discrete piece of information today that may not be the 
same in the near future, so we’re exploring different scenarios. 
For example, few people have seriously looked at retreat, but 
it’s something we’re evaluating.”

Towe is focusing on houses within 0.6 miles of the coast 
and employing geographic technologies to study views and 
elevation. These pieces of information can help untangle the 
relationship between policy and personal choice as well as 
predict shifting tax and property values. With geographic 
information software (GIS), he is analyzing viewshed, the ability 
to see a geographic feature from a certain point, to approximate 

Policy Evaluation Offers Insight into Local  
Responses to Flood Risk and Climate Change
By Jason M. Sheldon
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Associate Professor
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the value of ocean views as an amenity. By using light detec-
tion and ranging (LiDAR), a pulsed laser light that can easily 
capture surface heights, Towe is examining housing elevation 
and changing building requirements.

“Part of what we’re looking at answering is how residents and 
developers respond to the state of the world they’re in,” says 
Towe. “They’re also operating within a policy regime that is 
keeping them in a lane, but maybe there are issues with where 
those policy guardrails are and they’re not always helping to 
keep people and property safer. What are their expectations of 
risk and insurability?”

The policy research also delves into the National Flood Insur-
ance Program (NFIP). NFIP runs a voluntary incentive program 
called the Community Rating System (CRS) that encourages 
communities to exceed the NFIP requirements in exchange for 
discounts on premium rates for flood insurance.

“NFIP and CRS are intricate programs that can be difficult for 
communities to navigate,” says Towe. “It’s a federal policy run-
ning through the state and being implemented by a municipal-
ity. A community’s eligibility for decreased premiums depends 
on the resources they can put towards reaching the estab-
lished goals of those programs. Unsurprisingly, there are stark 

demographic and socioeconomic differences in the state that 
come into play. In short, wealthy communities can do more to 
prepare while less wealthy communities lack resources.”

Towe says another difficulty communities face in attaining NFIP 
coverage, or participating in the CRS program, is the interac-
tion of policies. The program appears designed for states with 
coastal typologies like those of the southern states that have 
traditionally faced flooding and storm damage. Connecticut’s 
unique coastline can lead to a problematic relationship be-
tween these programs and particular policies.

“There are many questions we started asking that became 
much more complicated as our research continued,” says 
Towe. “We’ve collected massive amounts of data and we’re 
interested to see what all of it tells us. With the help of CIRCA, 
we hope our work can help inform communities about the ef-
fects of policy decisions, or absence of policy, and response to 
climate change and flood risk in a changing world.”
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“Research is pointless unless you can convey the results to 
people who can use it. They go hand in hand.” This quote from 
Visiting Associate Extension Educator Mary Concklin reveals 
her desire to combine science with education as she works 
with fruit and those who grow it. 

Since 2012, Concklin has been doing research and “getting the 
word out” through on-farm demonstrations, grower conferenc-
es, and one-on-one training. She works primarily with Connecti-
cut growers.

One of Concklin’s recent research projects involved finding a 
control for spotted wing drosophila (SWD), a relatively new inva-
sive insect pest that lays its eggs in maturing berry crops and 
renders them unmarketable. 

Previous tests with traps placed throughout berry plantings had 
not eliminated SWD, and the technique was expensive. The only 
effective control seemed to be one or two pesticide applications 
per week. 

Concklin turned to an integrated pest management (IPM) 
method used successfully in vegetable crops called perimeter 
trap cropping. In this two-year project, the goal was to protect a 
late-season strawberry crop from a peak population of SWD by 
surrounding the strawberries with a fall red raspberry planting. 

No insecticides were applied to the strawberries, but the rasp-
berries were sprayed from the inside of the block outward. As a 
result, 96 percent of the strawberry fruit was free of SWD and 
marketable. “This could provide another management tool for 
berry growers,” Concklin said.

In a second project, Concklin brought scientific research to bear 
on the complicated task of making fertilizer decisions. Some 
growers apply fertilizer based on previous experience or the 

way a plant looks, but in doing so, they are not taking many fac-
tors into account. For example, if too much or too little is applied 
to the crop, fertilizer can create an ongoing nutrient imbalance 
in the soil, contribute to poor yield and quality, cause water con-
tamination, or result in a financial setback for the grower. 

Concklin’s “fined-tuned fertilizer program” was so overwhelm-
ingly popular that she had to rewrite the research grant to 
accommodate more interested growers. The new cap was set at 
twenty-nine instead of the five small fruit, five tree fruit, and five 
grape growers she had initially envisioned. 

“The growers are so receptive and wonderful to work with me in 
any project I have going on. No one turns you down when you 
are looking for participants,” Concklin said.

For three years, the growers used the latest scientific informa-
tion available for fertilizer application decisions and collected 
data from their own farms. Concklin met with them each year to 
go over the results from the study portion of the trial and gave 
them the results from the check portion of the trial at the end of 
year three. She says, “Comparing results from year to year will 
show a reliable trend.” 

This past summer, the program added eight growers and two 
UConn undergraduate student interns. The nutrient study 
showed the same results as the previous study, and the grow-
ers expressed appreciation for the educational information.

There are several ways that the fruit growers can benefit from 
the work of UConn Extension. Says Concklin, “It can help them 
streamline what they are doing. In some cases, they save 
money or use their resources more wisely. If crop quality is bet-
ter, income is higher.”

Concklin, who is a member of the Department of Plant  
Science and Landscape Architecture (PSLA), is involved in 
two recently funded research projects. One grant will allow the 
development of an IPM management strategy for a persistent 
tree fruit pest, the apple maggot. 

For a project with the Mashantucket Pequot Tribal Nation, 
Concklin is the overall principal investigator and is joined by 
other UConn Extension staff in the work, including Associate 
Cooperative Extension Educator Joseph Bonelli, Assistant 
Cooperative Extension Educator Miriah Kelly, Assistant Exten-
sion Professor Michael Puglisi and 4-H Program Coordinator 
Pamela Gray. With input from the tribal council and others, the 
researchers will seek to improve food security within the tribal 
nation, tribal youth engagement and communications, eco-
nomic viability of agricultural enterprises, and overall health of 
the tribal members. 

Extension Educator Putting Fruit Research into Practice
By Patsy Evans

Mary 
CONCKLIN
Visiting Associate Extension Educator
Department of Plant Science and  
Landscape Architecture
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In addition to her Connecticut projects, Concklin is part of multi-
state working groups and organizations where she can contrib-
ute to the knowledge base and hear the latest research findings 
about small fruit, tree fruit, and grapes. To distribute information 
to growers, Concklin helps plan a New England Vegetable and 
Fruit Conference, emails and posts fruit pest messages to the 
UConn IPM website, makes fruit fact sheets available online, 
holds field workshops, and is featured in two videos on pruning 
apple trees, Why Should We Prune? and How to Prune. 

Professor Richard McAvoy, head of PSLA, sums up Concklin’s 
accomplishments this way: “Mary is one of the top fruit exten-
sion educators in the entire northeastern United States. This is a 
view shared by both fruit growers and academic colleagues in 
the region. The reasons she is so effective are that her recom-
mendations are well grounded in both science and practical 
application, her knowledge is expansive and relevant, and she 
is a generous colleague and a hard worker.”

For Concklin, who spent time at her grandfather’s orchard in  
Vermont as a child and wanted to live and farm in the country, 
the dream has been realized. Not only does she have a fruit 
farm of her own, she does educational outreach with commer-
cial growers. Concklin says it’s fun to work with different  
people, and there is not a typical day. Her work also reflects 
what Extension says about itself: “bringing cutting-edge 
discoveries from research laboratories to those who can put 
knowledge into practice.”

Perimeter Trap Cropping for Spotted Wing Drosophila Control 
(Award #6678) and Developing Fertilizer Programs for Fruit  
Crops Utilizing Soil and Tissue Analysis (award #2014 
SCBG7) funding was provided by the Specialty 
Crop Block Grant Program of the Agricultural 
Marketing Service, USDA, awarded and 
administered by the Connecticut  
Department of Agriculture.
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