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Jana Bagwell, Co-Chair, University of Mississippi Medical Center
Olga McDaniel, Co-Chair, University of Mississippi Medical Center
Ray Grill, Vice-Chair, University of Mississippi Medical Center

Jennifer Harpole, Vice-Chair, University of Mississippi Medical
Center

January 2017, Vol 62, No. 1

HISTORY AND PHILOSOPHY OF SCIENCE
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GENERAL SCHEDULE

MISSISSIPPI ACADEMY OF SCIENCE

Eighty First Annual Meeting
February 22-24, 2017

WEDNESDAY, FEBRUARY 22, 2017

TIME
3:00 PM to 6:00 PM
6:30 PM to 9:00 PM

EVENT
Registration
Board of Directors Meeting/Dinner

THURSDAY, FEBRUARY 23, 2017

TIME

7:30 AM to 5:00 PM
8:00 AM to 3:00 PM
5:00 PM to 8:00 PM
8:00 AM to 3:00 PM

10:00 AM to 12:00 PM

12:00 PM to 1:30 PM
1:00 PM to 3:00 PM
1:00 PM to 2:30 PM
2:00 PM ro 2:30 PM
1:30 PM to 2:45 PM
3:30 PM to 5:00 PM

5:00 PM to 7:30 PM

EVENT

Registration

Exhibits

Exhibits

Divisional Programs

Health Science Symposium

Seminar sponsored by ThermoFisher
Cellular and molecular (Biolnformatics)
Science Education Workshop
Psychology Workshop

Population Health Symposium

2017 Dodgen Lecture &
Presentation of Awards

Reception and Poster Session

FRIDAY, FEBRUARY 24, 2017

TIME

7:30 AM to 8:15 AM
8:00 AM to 2:00 PM
8:00 AM to 11:30 AM
10:00 AM to11:50PM
8:00 AM to 3:00 PM
10:00AM to 11:55AM
10:00 AM to 1:00 PM

12:00 PM to 1:00 PM

1:00 PM to 3:00 PM
3:00 PM

EVENT

Past-Presidents’ Breakfast
Registration and Exhibits
Agriculture

STEMI Symposium

Divisional Programs

Interactive Workshop (Health Sciences)
Graduate Symposium, Sponsored by
Mississippi INBRE-Workshop
Mississippi INBRE & HHMI Plenary
Speaker (Boxed Lunch Provided)
HHMI Undergraduate Symposium
MAS Business Meeting

Journal of the Mississippi Academy of Sciences

LOCATION
Lobby
Ballroom |

LOCATION
Lobby

Lobby

Lobby

See program for rooms
Ballroom 11/111
Union D
Tc214

TC 210

TC 229
Ballroom 11/111
Ballroom 11/111
Ballroom 11/ 111
Ballroom |

LOCATION

TBA

Lobby

Union C

TC 210

See program for rooms
Ballroom |

Ballroom |

Ballroom 11/111
Ballroom 11/111
Ballroom I1/111
Ballroom 11/111
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Thad Cochran Convention Center, Hattiesburg, MS

DRIVING DIRECTIONS

If Coming from the South on I-59:
Take Exit 67A
At bottom of ramp turn right
At first traffic light turn left

If Coming from the North on I-59:
Take Exit 67A
At bottom of ramp merge into Hwy 49 South
At first traffic light turn left

If Coming from the South on Highway 49:
Take Highway 49 North to Hattiesburg
Continue on Hwy 49 through Hattiesburg
Just before Intersection of 1-59 and Hwy 49 there will be a traffic light
Turn right at traffic light

If Coming from the North on Highway 49:
Take Highway 49 South to Hattiesburg
Pass the intersection of I-59 and Hwy 49
Turn left at first traffic light past intersection

If Coming from the East on Highway 98:
Take Highway 98 to I-59
Take 1-59 North to exit 67A
Take Hwy 49 south to first traffic light
Take left at first traffic light

If Coming from the West on Highway 98:
Take Highway 98 to I-59
Take 1-59 North to Exit 67A
Take Hwy 49 south to first traffic light
Take left at first traffic light

January 2017, Vol 62, No. 1
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SUSTAINING MEMBERS

Alcorn State University Mississippi State University

Belhaven College Mississippi Valley State University

East Central Community College Northwest Mississippi Community College
Holmes Community College Pearl River Community College

Itawamba Community College University of Mississippi

Jackson State University University of Mississippi Medical Center
Millsaps College University of Southern Mississippi
Mississippi Gulf Coast Community College William Carey University

Mississippi Museum of Natural Sciences

2017 ACADEMIC DIAMOND EXHIBIT SPONSOR

( )[&vfésm CSS

CIltGI'

' Related Professions

The University of Mississippi Medical Center

)q School of Health

-
stemi

TR ( ))
THE UNIVERSITY OF 11 11]W
SOUTHERN THE UNIVERSITY OF
MISSISSIPPI SOUTHERN
COLLEGE OF SCIENCE MISSISSIPPI

AND TECHNOLOGY

Biological Sciences

MississippiINBRE

IDeA Network of Biomedical Research Excellence
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Francis Achike, Hattiesburg, MS

Alex D. W. Acholonu, Alcorn State, MS
Junius G. Adams, IIl, Gaithersburg, MD
Charles C. Alexander, University, MS
Vernon L. Asper, Stennis Space Center, MS
Wellington Ayensu, Jackson, MS

John Bailey, Hattiesburg, MS

Rodney C. Baker, Jackson, MS

Robert Bateman, Hattiesburg, MS
Nacer Bellaloui, Stoneville, MS

Ham Benghuzzi, Madison, MS
Parthapratim Biswas, Hattiesburg, MS
John D. Bower, Jackson, MS

Carolyn R. Boyle, Starkville, MS

John A. Boyle, Starkville, MS

Elizabeth Brandon, Clinton, MS

Joseph M. Brown, Starkville, MS
Charles T. Bryson, Stoneville, MS

Ken R. Butler, Jackson, MS

C. Eugene Cain, Jackson, MS

Joseph A. Cameron, Jackson, MS
Gordan Cannon, Hattiesburg, MS
Charles T. Carley, Starkville, MS
Steven T. Case, Jackson, MS

Zelma Cason, Jackson, MS

Alfred P. Chestnut, Jackson, MS
William G. Cibula

Alice M. Clark, Oxford, MS

Mary Collins-Landon, Utica, MS
Prentiss S. Cox, Clinton, MS

Crayton M. Crawford, Mississippi State, MS
David Creed, Hattiesburg, MS

Roy A. Crochet, Stennis Space Center, MS
W. Lawrence Croft, Mississippi State, MS
David C. Cross, Mississippi State, MS
Suman K. Das

Asok K. Dasmahapatra, University, MS
Sean Didion, Jackson, MS

Ralph Didlake, Jackson, MS

Alice L. Douglas, Jackson, MS

Ben H. Douglas, Jackson, MS

B. H. Douglas, Ridgeland, MS

Nell Douglas, Ridgeland, MS

Roy J. Duhe, Jackson, MS

Maria T. Earle, Starkville, MS

Stephen Ekunwe, Clinton, MS

Stella D. Elakovich, Purvis, MS
Mohamed O. Elasri, Hattiesburg, MS
Steven Elder, Starkville, MS

Charles K. Eleuterius, Ocean Springs, MS
Atef Elsherbeni, University, MS
Ibrahim Farah, Brandon, MS
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LIFE MEMBERS

Peter Fleischer, Stennis Space Center, MS
Dionne Fortenberry, Columbus, MS
Nava Gavini

Barbara E. Graham-Evans, Jackson, MS
D. J. Grimes, Ocean Springs, MS
Sabrice Guerrier, Jackson, MS

Gordon Gunter, Ocean Springs, MS
Subin Guru

Mary Lou Gutierrez-Mohamed, Jackson, MS
Margot J. Hall, Hattiesburg, MS
Burnette W. Hamil, Mississippi State, MS
Robert G. Hamilton, Clinton, MS
Ashton Hamme, Jackson, MS

Andrew W. Harrell, Vicksburg, MS
Portia Harris, Stennis Space Center, MS
Ghanshyam D. Heda, Columbus, MS
Sabine Heinhorst, Hattiesburg, MS
Thomas J. Herrin, Jackson, MS
Huey-Min Hwang, Jackson, MS
Jerome A. Jackson, Mississippi State, MS
Ronald A. Javitch

John Jones, Hattiesburg, MS
Rajamohan Kaluru, Jackson, MS
Shahid Karim, Hattiesburg, MS

Phillip Kelly, Madison, MS

Wolfgang Kramer, Jackson, MS

Paul K. Lago, University, MS

Mary C. Landin, Utica, MS

Ken Lee, Jackson, MS

Jerzy R. Leszczynski, Jackson, MS

Hui Li, Madison, MS

Timothy C. Lockley, Gulfport, MS
Merilyn Long, Jackson, MS

Julia S. Lytle, Ocean Springs, MS
Thomas F. Lytle, Ocean Springs, MS
Lyman Magee, University, MS

David H. Magers, Clinton, MS

William C. Mahone, Itta Bena, MS
Billy J. Martin, Hattiesburg, MS
Harihara M. Mehendale, Jackson, MS
L. Hollis Melton, Ocean Springs, MS
Joan Messer, Sumrall, MS

Jean-Pierre Montani, Fribourg, Switzerland
Sarah Morgan, Hattiesburg, MS

Lyle E. Nelson, Starkville, MS

Clifford Ochs, Oxford, MS

Ervin G. Otvos, Ocean Springs, MS
Robin M. Overstreet, Ocean Springs, MS
Girish K. Panicker, Lorman, MS

Babu P. Patlolla, Alcorn State, MS
Dudley F. Peeler, Jackson, MS

A. Louise Perkins, Bay St. Louis, MS

John A. Pojman, Hattiesburg, MS
Aaron D. Puckett, Jackson, MS

Lisa Quinn, Hattiesburg, MS

Zahir Qureshi, Memphis, TN

Dero S. Ramsey, Starkville, MS
James Rawlins, Hattiesburg, MS
Paresh C. Ray, Flowood, MS
LaToya Richards, Madison, MS
Edward E. Rigdin, Jackson, MS
Everett Roark, Hattiesburg, MS
James T. Robbins, Stoneville, MS
Robin W. Rockhold, Madison, MS
Bennie Rohr, Pascagoula, MS
James Rucker, Austin, TX

Edgar Saltsman, Santa Ana, CA
Balwant Sekhon, Richmond, VA
Bidisha Sengupta, Tougaloo, MS
Muhammad 1. Shafi, Holly Springs, MS
Sandra L. Sharp, Ocean Springs, MS
Stanley Smith, Jackson, MS

Troy J. Stewart, Sr., Lorman, MS
Richard H. Sullivan, Jackson, MS
Charles T. Swann, Oxford, MS
David Swanson, Riverside, CA
Mary Tan, Canton, MS

Elizabeth Taylor, Verona, MS
Robert D. Taylor, Houston, TX
Shelby F. Thames, Hattiesburg, MS
Joyce R. Titus, Madison, MS

Salil C. Tiwari, Fayette, MS

Tapan Tiwari, Lorman, MS

Cory Toyota, Jackson, MS

Warren E. Traub, Diamondhead, MS
Gregory S. Tschumper, University, MS
Michelle Tucci, Madison, MS

Judy Turner, Hattiesburg, MS
Suresh Tyagi, Louisville, KY

S. Kant Vajpayee, Hattiesburg, MS
Stacy Vance, Jackson, MS

Paul Walker

Rosa Lea Walker, Jackson, MS
Sharon Walker, Ocean Springs, MS
Robert Waltzer, Jackson, MS

W. Lamar Weems, Jackson, MS
Dennis A. Wiesenburg, Stennis Space Ctr, MS
Willa M. Williams, Alcorn State, MS
John S. Williamson, Oxford, MS

C. Arlie Wilson, Mississippi State, MS
Hongtao Yu, Madison, MS

M.S. Zaman, Alcorn State, MS
Jeffrey D. Zubkowski, Brandon, MS
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Exhibitors, 2017 Annual Meeting
Supporters of the Mississippi Academy of Sciences

DIAMOND BOOTH STANDARD BOOTH
1. USDA/ARS 1. Vashaw Scientific
2. William Carey University, College of Osteopathic 2. School of Graduate Studies in the Health Sciences, UMMC.
- 3. Fisher Scientific
Medicine
School of Health Related Professions, UMMC 4. NASA Mississippi Space Grant Consortium
4. Mississippi INBRE, University of Southern Mississippi 5. Kelller Williams Realty
School of Health Related Profession, Office of 6. Department of Biomaterials, School of Dentistry, UMMC
Recruitment, UMMC 7. USM School of Polymers and High Performance Materials
6. College of Science and Technology, University of 8. School of Graduate Studies, Jackson State University
9. Meridian Community College-You Be the Chemist®

Southern Mississippi

7. Perkin Elmer

8. STEMI

9. REU Internship Program, Department of Chemistry and
Biochemistry, JSU

10. University of Mississippi Wellness Center

11. 23and ME, Inc.©

12. ThermoFisher

GOLD BOOTH
1. Sigma Xi, UMMC Chapter

2017 GOVERNMENT AND INDUSTRY DIAMOND EXHIBIT

SPONSORS
United States PerkinElmer’ I
Department of Agriculture For the Better

8 Journal of the Mississippi Academy of Sciences
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2017 Dodgen Lecture

Thursday, February 23, 2017
3:30 p.m.

Our Good Earth:
Soil, the Root of Food Security

by

Co-founder Eyes on Earth: An Educational Collaborative
Inspiring a New Generation of Environmental Photographers

(@eyeson_earth

4707 6th Street South
Arlington VA 22204 USA

ddimick@gmail.com; ddimick@mac.com

twitter: @ddimick instagram: @ddimick
flickr: @ddimick MuckRack: ddimick

For more than 20 years Dennis Dimick led creation of food and agriculture stories in National
Geographic Magazine, and among them is a unique cover story on soil, “Where Food Begins,”
produced in collaboration with photographer Jim Richardson. In this visually powerful and fast-
moving presentation Dimick will recount this story of the often-neglected soil beneath our feet that
serves as our food supply’s foundation. Protecting this fragile living skin of earth is key to our own
survival in the face of a rising world population that has tripled from 2.5 to almost 7.5 billion people
since 1950. “Feeding Nine Billion,” a subsequent multi-year magazine series examines how our
outlook and approach can help us meet the looming epic challenge of food security as population
keeps rising in decades ahead.

A journalist for more than four decades, Dennis Dimick served for many years as executive environment editor
at National Geographic magazine, and 35 years as a picture editor at the National Geographic Society. At
National Geographic he guided major magazine projects including a 2010 issue on freshwater, a 2011 series on
population, and the 2014-2016 Future of Food series on global food security. A faculty member of the Missouri
Photo Workshop for 19 years, Dimick has received the Sprague Memorial Award from the National Press
Photographers Association for service to photojournalism. He is a board member of the Society of
Environmental Journalists, a member of the Committee for Research and Exploration of the National
Geographic Society, and is co-founder of Eyes on Earth, an educational project to inspire a new generation of
environmental photographers. Dimick grew up on an Oregon sheep and hay farm, and he holds degrees in
agriculture and agricultural journalism from Oregon State University and the University of Wisconsin-
Madison.

January 2017, Vol 62, No. 1
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Plenary Speaker
Sponsored by HHMI and MS-INBRE

12:00 p.m.

Friday, February 24, 2017

“Encouraging Obesity in Plants for a
Cleaner, Healthier, and More Sustainable
Future”.

Given by

Philip D. Bates, PhD,

Nina Bell Suggs Professor
Department of Chemistry and Biochemistry
University of Southern Mississippi

Dr. Philip Bates is a Nina Bell Suggs Professor in the Department of Chemistry and
Biochemistry at the Univeristy of Southern Mississippi. Dr. Bates obtained his doctorate degree from Michigan State
Universtiy in Biochemistry and Molecular Biology. He later completed a post-doc taining in the Institute of Biological
Chemistry at Washington State University. Dr. Bates’ research utilizes biochemical, genetic and molecular biology
approaches to investigate how different plants or algae regulate fatty acid synthesis and control the flux of fatty acids
through alternative metabolic pathways into oil biosynthesis. His research involves a variety of experimental organisms
such as the model plant species (Arabidopsis thaliana), common oilseed crops (soybean), and plants that make industrially
useful oils (castor bean). The long term goal of his research is to enhance the understanding of plant lipid metabolism to
generate new engineering strategies for production of designer vegetable oils to meet the nutritional, bio-fuel or industrial
demands of the future.

Dr. Bates has over 1 million dollars in current grant funding from the USDA and NSF and has been recognized for the
following accomplishments:

1. Arthur C. Neish Young Investigator Award, Presented by the 55" Annual Meeting of the Phytochemical
Society of North America. August 2016, Davis, California, USA.

The Neish award is for Leading Early Career Scientists in the field of Plant Biochemistry.
2. Nina Bell Suggs Endowed Professorship, The University of Southern Mississippi. May 2015.

The Nina Bell Suggs Endowed Professorship recognizes a junior faculty member for outstanding
accomplishment and professional promise. The recipient will hold the title “Nina Bell Suggs Professor” until
promoted to Associate Professor.

3. The Aubrey Keith Lucas and Ella Ginn Lucas Endowment for Faculty Excellence, 2015 - 2016 academic
year. The University of Southern Mississippi.
4. Paul K. Stumpf Award, for Exceptional Early-Career Plant Lipid Scientist. Presented by the 21% International

Symposium on Plant Lipids (held every two years around the world). July 2014, Guelph, Canada.
Links to Current Publications:
e Google Scholar: http://scholar.google.com/citations?user=2teh5ABAAAAJ
e ResearcherlD: http://www.researcherid.com/rid/I-7550-2013
e OCRID: http://orcid.org/0000-0002-1291-3363

10 Journal of the Mississippi Academy of Sciences
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81st Annual Mississippi Academy of Sciences Meeting

February 23-24, 2017
The University of Southern Mississippi
Thad Cochran Center
Hattiesburg, MS

The MAS, in its commitment to recognize and promote novel student
research, would like to announce the following prestigious awards:

1. Millsaps/HHMI Undergraduate Scholars Symposium

Honoring Excellence in Science in Mississippi
Symposium Chairman: Timothy J. Ward | Associate Dean of Sciences, Millsaps College
Event Coordinator: Ms. Gerri Wilson | MAS Executive Assistant
Millsaps College, Jackson, MS

This symposium is intended to expand the scope and depth of opportunities for undergraduate student researchers to
meet other student researchers and their mentors as well as to provide a dedicated venue to disseminate and present
their research activities. Participation in undergraduate research increases self-confidence, independence, and critical
thinking skills. Disseminating one’s results by participating in conference symposia develops communication and
presentation skills. These experiences create and foster a life-long quest for research and discovery. Howard Hughes
Medical Institute (HHMI) is the largest private sponsor of education initiatives in the United States and seeks to
strengthen all levels of science education. HHMI is dedicated to increasing the number of people who pursue science-
related careers and to broadening access to science for all. Student researchers who have shown outstanding
achievement in science and engineering research may be selected by their division chairs to compete for these

outstanding awards.
Criteria for Selection of recipients:

1. Each division chair(s) and vice chair(s) of the 13 divisions will select the top 20% of undergraduate student

abstracts to represent their division and present in the Millsaps/HHMI sponsored lunch award symposium,
“Honoring Excellence in Science in Mississippi,” on Friday February 24th from 12:00 pm — 3:00 pm. Student’s

name must appear as first author in both abstract and poster.

2. After presenting in their division, the nominated students will agree to present their posters in the poster
symposium following the provided lunch on Friday from 1:00 pm — 3:00 pm. Failure to physically present at
their respective division the day prior will disqualify the selected presenters from competing in the symposium.

First author must be present to compete and presentation by a co-author will not be accepted.
3. Award prizes will be presented immediately at the end of event as follows:

1%t Place: Certificate plus $250; 2" Place: Certificate plus $200; 3" Place: Certificate plus $150; 4™ Place:
Certificate plus $100; and honorable mention for 5" — 10" winners. Each selected presenter will receive a

complementary one-year membership to MAS and certificate of achievement.

January 2017, Vol 62, No. 1

11



f45

MISSISSIPPI ACADEMY OF SCIENCES, EIGHTY FIRST ANNUAL MEETING

Mississippi

IDeA Network of Biomedical Research Excellence

2. Mississippi INBRE Graduate Scholars Symposium

Honoring Excellence in Science in Mississippi
Symposium Chairman: Dr. Glen Shearer | Program Coordinator, Mississippi INBRE
Event Coordinator; Ms. Caroline Iverson | Research Support Liaison, Mississippi INBRE
The University of Southern Mississippi, Hattiesburg, MS

Sponsored by Mississippi IDeA Network of Biomedical Research Excellence (INBRE), this symposium is intended to
promote and recognize meritorious research conducted by graduate students. Mississippi INBRE is a network of
colleges and universities throughout Mississippi with the goal of enhancing biomedical research infrastructure, funding,
and training opportunities to better the development of the next generation of researchers in Mississippi. Funded by the
National Institutes of Health and housed at The University of Southern Mississippi, the mission of Mississippi INBRE
is to reach out to Mississippians in order to improve health throughout the state and to engage talented researchers and
students in biomedical research projects that will increase the state’s research competitiveness as well as impact the
health of citizens of Mississippi.

Criteria for Selection of recipients:

1.

12

Each division chair(s) and vice chair(s) of the 13 divisions will select the top 20% of graduate student
abstracts to represent their division and present their work in the Mississippi INBRE sponsored lunch award
symposium, “Honoring Excellence in Science in Mississippi,” on Friday, February 24th at 10:00 am — 1:00 pm.
Student’s name must appear as first author in both abstract and poster.

After presenting in their division, the nominated students will agree to present their posters in the poster
symposium on Friday from 10:00 am — 12:00 pm. Lunch will be provided from 12:00pm — 1:00pm. Failure to
physically present at their respective division the day prior will disqualify the selected presenters from
competing in the symposium. First author must be present to compete and presentation by a co-author will not
be accepted.

Award prizes will be presented immediately at the end of event as follows:

1% Place: Certificate plus $250; 2" Place: Certificate plus $200; 3" Place: Certificate plus $150; 4™ Place:
Certificate plus $100; and honorable mention for 5" — 10" winners. Each selected presenter will receive a
complementary one-year membership to MAS and certificate of achievement.

Journal of the Mississippi Academy of Sciences
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81° Annual Mississippi Academy of Sciences Meeting

uS | | MississippilNBRE

IDeA Network of Biomedical Research Excellence ‘

Mississippi INBRE Graduate Scholars Symposium

Honoring Excellence in Research in Mississippi
Symposium Chairman: Dr. Glen Shearer | Program Coordinator of Mississippi INBRE
Event Coordinator: Mrs. Caroline lverson| Outreach Director
University of Southern Mississippi, MS

Symposium Program: All posters have to be assembled by Thursday 2/23/2017
no later than 12:00 PM and dismantled after after 3:00 PM on Friday
2/24/2017. All students must be present on both days and lack of adherence with
this schedule will result in disqualification from the competition.

Thursday
5:00-7:00 Judging of students posters will begin immediately after
Dodgen Event.
Friday
10:00-10:05 Welcome and Introduction Remarks: Dr. Glen Shearer; Chair
10:05-10:10 President’s Remarks, Sukumar Saha; MAS President
10:10-11:10 Workshop
11:10-11:30 Poster competition (Visit to Posters- if the Judges have not finished)
11:30-11:55 Presentation of Awards: Drs. Shearer and Sukumar Saha
11:55-12:00 Closing Remarks: Dr. Glen Shearer; Chair of the Symposium
12:00-1:00 Plenary Speaker and Lunch (Provided for Participants)
(Times subject to change- announcements of any changes to the schedule will be made
by the Symposium Chair)

January 2017, Vol 62, No. 1



14

MISSISSIPPI ACADEMY OF SCIENCES, EIGHTY FIRST ANNUAL MEETING

.

QI; AG

VAN
V)

81% Annual Mississippi Academy of Sciences Meeting

Millsaps/HHMI Undergraduate Scholars Symposium -

Honoring Excellence in Science in Mississippi

Symposium Chairman: Timothy J. Ward | Associate Dean of Sciences

Ms. Gerri Wilson: MAS Executive Assistant
Millsaps College, MS

Symposium Program: All posters have to be assembled by Thursday 2/23/2017

no later than 12:00 PM and dismantled after after 3:00 PM on Friday

2/24/2017.

All students must be present on both days and lack of adherence with

this schedule will result in disqualification from the competition.

Thursday

5:00-7:00

Friday
12:00-1:00
1:00-1:20
1:20-1:30
1:30-2:15
2:15-2:25
2:25-2:55
2:55-3:00

Judging of students posters will begin immediately after
Dodgen Event and will continue on Friday.

Symposium Plenary Speaker and Lunch

Opening and Introduction Remarks, Dr. Tim Ward; Symposium Chair
President’s Remarks, Sukumar Saha; MAS President

Poster competition (Visit to Posters- if the Judges have not finished)

Dr. Zelma Cason: MAS Past President

Presentation of Awards: Drs. Ward and Sukumar Saha

Closing Remarks: Dr. Tim Ward: Chair of the Symposium

(Times subject to change- announcements of any changes to the schedule will be made by the
Symposium Chair-following the plenary speaker)
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DIVISIONAL SYMPOSIA AND WORKSHOPS
Thursday, February 23, 2017

HEALTH SCIENCES
10:00 AM-12:00 PM
Room TC Ballroom I1/111

“Population Health 11”
10:00-10:25 AM  Daniel W. Jones, MD. University of Mississippi Medical Center
Title: “Obesity and chronic diseases”

Dr. Daniel Jones will discuss clinical aspects of obesity management and the impact on many chronic
diseases such as hypertension etc.

Dr. Jones is a Professor of Medicine, Physiology and Biophysics, as well as the Interim Chair,
Department of Medicine.

Dr. Jones was born in Morton MS and grew up in Vicksburg MS. He earned his undergraduate
degree in chemistry from Mississippi College, 1971. He earned his MD as well as his residency from
University of Mississippi Medical Center. He was in private practice in Laurel, Mississippi from
1978 until he went to Korea in 1985 as a medical missionary to serve as director of the community
health department and hypertension clinic at the Wallace Memorial Baptist Hospital in Pusan. In 1992, he returned to the
University of Mississippi Medical Center as a faculty member.

Dr. Jones was appointed Chancellor of the University of Mississippi on July 1, 2009 after serving in several positions at
the University of Mississippi Medical Center (UMMC) in Jackson, including Vice Chancellor for health affairs, Dean of
the School of Medicine and Herbert G. Langford Professor of Medicine at UMMC. He is active in the American Heart
Association (AHA). He served on the national board of directors, Council for High Blood Pressure Research, and a
national spokesperson on high blood pressure. He was the 2007-2008 AHA National President.

His teaching career, research activities and patient care, was mainly focused on hypertension and prevention of
cardiovascular disease. He was the first principal investigator for Jackson Heart Study, awarded by NIH for a population
study focused on cardiovascular disease in African Americans at UMMC.

Dr. Jones is a member of the board of directors of Global Resource Services, a non-governmental organization providing
professional consultation to East Asian nations including the Democratic Peoples’ Republic of Korea (North Korea).

An internal medicine physician by training Dr. Jones has joined the Department of Physiology and Biophysics as the
Director of Clinical and Population Sciences at the Mississippi Center for Obesity Research (MCOR). He holds the Mr.
and Mrs. Joe F. Sanderson, Jr. Endowed Chair in Obesity, Metabolic Diseases and Nutrition.

10:30-10:50 AM Carol Connell, PhD. Department of Nutrition & Food Systems, USM
Title: “Food Insecurity and Population Health Impact”
Dr. Connell will discuss ¢ Definition of food security and the 3 severity levels

. How it is measured nationally and on a state level
. Some basic demographic characteristics of households most likely to
experience food insecurity
. Health impacts associated with food insecurity as reported in studies that

have used national data (or large cohorts)

= Diabetes management

= Obesity

= Children’s health (absenteeism, ER visits etc.)

= Mental health (depression, dysthymia)
Carol Connell, Ph.D., R.D. is Professor at University of Southern Mississippi, Hattiesburg MS. She is Registered
Dietitian, Commission on Dietetic Registration, Licensed Dietitian/Nutritionist, at Mississippi State Board of Health. Dr.
Connell earned her B.S. degree, 1983 and M.S. degree, 1991 in Nutrition and Foods, from Auburn University, Auburn,

15
January 2017, Vol 62, No. 1



f45

Alabama. She earned her PhD. Degree, 2001 in Nutrition and Food Systems from the University of Southern Mississippi,
Hattiesburg, Mississippi.

Dr. Connell’s research focus has been on the nutrition needs of populations experiencing health disparities. Her particular
areas of research have been in measuring food insecurity and food access in the rural Mississippi delta as well as
developing, implementing and evaluating nutrition education programs in rural communities.

She has over 20 years of research experience with health disparity populations in the Lower Mississippi Delta. This
includes research coordinator for the Lower Mississippi Delta Nutrition Intervention Research Initiative (Delta NIRI), a
U.S. Department of Agriculture(USDA)/ Agriculture Research Service-funded cooperative agreement that included six
research/higher education institutions in Arkansas, Louisiana, and Mississippi. The Delta NIRI research efforts were
focused on identifying and addressing nutrition-related health problems through community-based research. In 2002, Dr.
Connell was awarded a cooperative agreement with the USDA Economic Research Service to assess children’s
perceptions of food insecurity and develop a measurement tool that could be administered to adolescents to measure the
extent of food insecurity among youth. In 2008, Delta NIRI became the Delta Obesity Prevention Research Unit (Delta
OPRU) and she became lead scientist for USM on this project in 2009. Dr. Connell currently is a member of the
Southeastern Consortium for Research in Food Security which focuses on research questions pertaining to federal food
assistance programs under the direction of USDA Food and Nutrition Service.

MISSISSIPPI ACADEMY OF SCIENCES, EIGHTY FIRST ANNUAL MEETING

10:55-11:15 AM Therese Hanna, MHS. Executive Director, Center for Mississippi Health Policy
Title: “Health Policy and Impact on Population Health”

Therese Hanna will discuss the significant impact of Policy on the health of a population. This
presentation will review examples of policy changes in Mississippi that have been associated with
health system and outcome improvements and discuss how research can help in the development
of evidence-based policies.

Therese Hanna is a Phi Beta Kappa graduate of Rhodes College with a Bachelor’s degree in
biology and psychology and holds a Master of Health Sciences degree in health care
admlnlstratlon from Mississippi College. Ms. Hanna is the founding director of the Center for Mississippi Health Policy.
Prior to this position, she served as State Insurance Administrator for eleven years, where she was responsible for
managing the State and School Employees’ Life and Health Insurance Plan, the State Agencies’ Workers’ Compensation
Trust, and the insurance component of Mississippi’s Children’s Health Insurance Program (CHIP). During this time she
was named by The Mississippi Business Journal as one of Mississippi’s Leading Business Women. Previous experience
includes seventeen years with the Mississippi State Department of Health where she served as a health planner and analyst
and as Director of Policy and Planning.
The Center for Mississippi Health Policy, established in 2005, is an independent, non-partisan, non-profit organization that
provides objective research and analysis to inform health policy decisions. The Center’s work involves communicating
research, examining health status and health care delivery trends, and analyzing relevant health policy issues affecting
Mississippi. The Center’s projects have encompassed a variety of topics including the state’s trauma care system,
children’s mental health, distracted driving, health insurance coverage, food and nutrition policy, prescription drug misuse,
infant mortality, rural hospitals, governance of academic health centers, and childhood immunizations. The Center also
directed a five-year grant project funded by the Robert Wood Johnson Foundation and the Bower Foundation, in
collaboration with three Mississippi universities, to evaluate the impact of the Mississippi Healthy Students Act on
childhood obesity in the state.
11:20- 11 45 AM Joshua Mann, MD. Chair, Department of Preventive Medicine, UMMC

_any Title: “Mission, Structure, and Direction of the J.D. Bower School of Population Health at the
University of Mississippi Medical Center”

Dr. Joshua Mann, will discuss the John D. Bower School of Population Health which is the newest
school (# 7) at the University of Mississippi Medical Center. This presentation will include a summary
of the School’s mission, the departments and structure, and plans for educational programs and other
activities of the School.

Dr. Mann, was born in Greenville, Miss., and raised in Perkinston, Miss. He completed his
undergraduate degree at Delta State University in 1992, and his Doctor of Medicine degree at the
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University of Mississippi Medical Center in 1996. He then completed a transitional year at Carraway Methodist Medical
Center in Birmingham, Ala., followed by a residency in public health and general preventive medicine at the University of
South Carolina, School of Medicine, with a Master of Public Health degree from the University of South Carolina's
Arnold School of Public Health.

Dr. Mann served for three years as research director for the Medical Institute for Sexual Health in Austin, Texas, then
joined the faculty at the University of South Carolina, School of Medicine in 2002, where he served as medical director of
Employee and Student Health until June 2015. He served as Preventive Medicine residency director from August 2005 to
June 2015. In that capacity, he led the work group that created ACGME-required milestones for Public Health and
General Preventive Medicine residents.

Dr. Mann has made a substantial contribution as a researcher. His research interests include the health of people with
disabilities, prenatal risk factors for childhood disabilities, epidemiology of mental health, and links between
religion/spirituality and health. Dr. Mann joined the University of Mississippi Medical Center's faculty in July 2015 as
professor and chair of the Department of Preventive Medicine.

GENERAL SYMPOSIUM
12:00 -1:00 PM
Room Ballroom 11/111

ThermoFisher
SCIENTIFIC

Technical Seminar and Virtual lab presented by:

Shelly West
Technical Sales Specialist for Synthetic Biology and Sample Prep
571-606-3013

shelly.west@thermofisher.com

4

' *Harness the full potential
of CRISPR gene editing

¢ °

Discover the full potential of CRISPR gene editing

The powerful CRISPR gene editing technology has the potential to transform research at an astonishing rate. For those
interested in utilizing CRISPR-Cas9 gene editing to accelerate their discovery, getting started may not be as easy as it
seems. This seminar and virtual lab workshop is designed for researchers just getting started with CRISPR genome
editing and for those who want to learn troubleshooting tricks.
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CELLULAR AND MOLECULAR
1:00 -3:00 PM
Room TC 214

BIOINFORMATICS SYMPOSIUM:

E'SDMS B TRACT sAmmoms MIDRDIIREAHISMS MICROBES

GENOMICS
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C"m" DISEASE
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MSJH RUMINOCOCCUS  VEGETABLES INFLAMMATION CELLULOSE KEYSTONE SPECIES

ANIMALS
DIETARY-
i1 Gl E'*H%BUG "
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HUMAN G“E"S%SE“MICRUBIUTA ANTIBIOTICS ELAmA

BIOINFORMATICS SYMPOSIUM:
February 23, 2017
1:00-3:00 PM
Room TC 214

INBRE Symposium: Metagenomics to Functional Microbiome
Section Symposia: Molecular and Cellular Biology Division
Organizer: Dr. Shahid Karim, Biological Sciences, The University of Southern Mississippi
(Shahid.Karim@usm.edu)

f Traditionally, microbes have been studied as cultures in the laboratory. However, the vast
§ 4 Mmajority of organism-associated microbial species have never been isolated in the laboratory,

presumably because their growth is dependent upon factors or conditions which have not been
replicated in the laboratory. Advances in the field of DNA sequencing technologies have opened a new avenue of
research, called metagenomics, allowing comprehensive examination of microbial communities without the need for
cultivation. Other advanced ‘omics’ technologies like transcriptomics, proteomics and metabolomics, which measure the
biological properties of whole microbial communities, are being used to gain insights into how the microbiome and host
organism interact to support health or trigger disease. An emphasis on the approaches used in the field of metagenomics
and functional microbiome would serve as an excellent addition to Mississippi Academy of Sciences Annual meeting.

The Mississippi Academy of Sciences annual meeting brings together life and natural sciences from the entire state of
Mississippi and Gulf-South region of the United States to connect, brainstorm, and collaborate. The proposed symposium
will provide a platform to discuss molecular approaches used in the field of microbiome. Although, the focus of our
proposed symposium will be on the “biomedical world”, many of the molecular approaches can be applied to a much
larger audience of the MAS community. This forum will provide an opportunity to researchers to discuss and cross-
cultivate ideas with experts. We expect that the proposed symposium might attract more molecular microbiologists at the
annual meeting, as well as expand the current research forum for an increased exchange of ideas across research
disciplines within microbiology and computational biology. The symposium will consist of 20 minutes talks with an
additional 5 minutes for Q & A session; the full symposium lasting approximately 120 minutes.

CHALLENGES AND ADVANCES IN THE METAGENOMIC AND MICROBIOME CHARACTERIZATION
OF BACTERIA IN CLINICAL AND ARTHROPOD VECTOR SAMPLES
Gregory A. Dasch and Arunachalam Ramaiah
Rickettsial Zoonoses Branch, Centers for Disease Control, Atlanta, GA 30329

Many bacterial agents are found in human and animal clinical samples as well as in the arthropod vectors which
transmit a wide variety of the bacterial pathogens that cause disease in humans and vertebrate hosts. Microbiome
characterization exploits deep sequencing of portions of the 16S rRNA genes of eubacteria. The sequences of bacteria
found in each sample are detected by PCR amplification of various 16S rDNA regions using highly conserved primer sites
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in that gene. By using different barcodes to tag the amplicons, numerous samples can be pooled and sequenced together
to allow cost efficient use of the power of next generation sequencing platforms. The sequences are then matched to
databases of 16S rRNA genes to identify and bin the specific operational taxonomic units (OTUs) that are present in the
samples. Although conceptually straightforward, there are significant challenges inherent in both the amplification and
subsequent bioinformatic analysis: (1) The number of sequences may not be proportional to the bacterial load in the
sample for different OTUs because of varying efficiency in amplification of different targets or varied efficiency in
extracting different taxa. (2) Specific bacterial symbionts or pathogens may comprise >95% of the DNA in the sample so
the sensitivity of detection of other agents may be subpar because of selective amplification of the dominant agent. (3)
Samples may contain other molecules (e. g., mitochondrial rDNA) which amplify to varying degrees with some of the
conserved 16S rDNA primer sites and give background amplicons which render sample amplification inefficient. (4)
Different conserved regions of 16S rDNA may provide greater or lesser separation of specific OTUs and in general, the
identification is at the genus level for many agents because of the intrinsic conservation of 16S rDNA that allows the
method to work at all. Several methods have been employed to overcome these difficulties. Improved quantitation of
specific agent loads of interest may be obtained by qPCR or digital droplet PCR with agent and species-specific target
assays once the community composition is known. Blocking PCR assays have been developed to suppress the
amplification of overdominant agents. While many spurious human and animal background sequences can be filtered out
using genome sequences for those hosts, for many vector arthropods those sequences are not yet available. An alternative
approach is to DNase treat host DNA or preenrich bacteria from samples before nucleic acid extraction of the bacteria.
Methods of reducing host rDNA concentrations have also been developed but these are expensive and limited in host
species.

Metagenomic characterization of bacteria in target samples is effected by construction of libraries of different
size from the DNA present in the sample. The basic limitation for the analysis is the cost of very deep sequencing and the
amount of repetitive DNA in the sample which can make de novo bioinformatics assembly very challenging. Although
the sequencing costs continue to drop, most of the attention for improving the metagenomic analysis falls in three areas:
(1) improved library construction to achieve much longer reads or more readily assembled sequence sets. (2) Selective
amplification of targets of interest. We have used this approach to improve arthropod mitochondrial genome and high
load vector symbiont genome assemblies. (3) Selective target enrichment of bacteria can be effected by using antibody
capture methods or nucleic acid capture baits, either completely synthetic tiled arrays or regions amplified from near
bacterial relatives by long range PCR. A combination of these approaches promises to extend the power of metagenomics
sequencing to complete genomic characterization of heretofore elusive bacterial agents of interest.

MICROBIAL COMMUNITIES ASSOCIATED WITH THE BIOTRANSFORMATION POTENTIAL OF
INSENSITIVE EXPLOSIVES IN SURFACE SOILS

Fiona Crocker?, Carina Jung®, Karl Indest!, Dawn Hancock?®, Alon Blakeney?, and Jed Eberly*
LUSACE Engineer Research and Development Center, Vickshurg, MS 2 Bennett Aerospace, Vicksburg, MS

New explosive formulations that are less sensitive to external stimuli are being incorporated into current munitions.
However, very little is known about whether these new insensitive explosives could pose ecological or human risks,
especially since many DoD lands are located in critical ecosystems. The objective of this project was to determine if
molecular ecology approaches could be used to assess microbial community diversity and function as an early indicator of
disturbance in ecosystems and the microbial populations associated with biotransformation. We evaluated the effects and
biotransformation potential of the explosives 2,4-dinitroanisole (DNAN), 3-nitro-1,2,4-triazole-5-one (NTO), and the new
IMX-104 formulation on soil microbial communities. High throughput sequencing was used to determine changes in
community diversity and to infer which phylotypes were correlated with biotransformation of the explosives. Aerobic and
anaerobic biotransformation of the explosives was observed in soil microcosms with and without supplemental carbon and
nitrogen. With IMX-104, significant hexahydro-1,3,5-trinitro-1,3,5-triazine (RDX) degradation did not occur until DNAN
and 50% of the NTO had been degraded. Principal Coordinates Analysis (PCoA) of the weighted UniFrac distances
showed that the presence or absence of carbon explained 47.33% of the variation in microbial community diversity,
indicating that carbon rather than IMX104 had the greatest effect on community diversity. Four families,
Sphingomonadaceae, Rhizobiaceae, Comamonadaceae, and Bradyrhizobiaceae, exhibited a statistically significant
increase in relative abundance in IMX-104 plus nitrogen supplemented microcosms compared to microcosms without
IMX-104. Metagenomic analysis of soil communities is providing valuable information on the types of microorganisms
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are associated with biotransformation of explosives which can be used to inform best management practices that sustain
ecosystems on military lands.
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THE RHESUS MACAQUE GUT MICROBIOME AS A MODEL FOR HUMAN
HEALTH AND DISEASE

Eric J. Vallender, Xiao Zhang, Koji Yasuda, Donna M. Platt, Gregory M. Miller
University of Mississippi Medical Center, Jackson, MS USA

Outbred primates reared in shared environmental conditions, rhesus macaques (Macaca
mulatta) are an exceptional model for understanding the human gut microbiome, the factors
that effect it, and its effects on health and disease. Our work on the rhesus microbiome first
\ characterized differences in the mucosal and lumenal samples from feces, the large, and
‘\\ ‘ small intes@ine. This work _de_mo_n_strated the limits of studies focus_ed on feces alone, while

» demonstrating the strong similarities between human and rhesus microbiota. More recently,
we studied the effects of alcohol on the rhesus gut microbiome and metabolome, demonstrating significant and robust
changes that occur during alcohol use, and the effects of stress on microbiome composition. These studies make evident
the utility of a genetically diverse, but environmentally homogeneous, nonhuman primate model for understanding the
human microbiota.

‘ MISSISSIPPI: APPLICATION FOR METAGENOMICS/16S MICROBIAL SEQUENCING
Ashley C. Johnson?, Jake Johnston?, D. Ashley Robinson? and Michael R. Garrett? 3

!Department of Pharmacology, 2Department of Microbiology and Immunology, *Director, UMMC
Molecular and Genomics Core, University of Mississippi Medical Center

The University of Mississippi Medical Center (UMMC) provides centralized access to molecular
: and genomics expertise and services through its Molecular and Genomics Core Facility (MGCF).
The mission of the MGCF is to serve as a nucleus to develop research and educational programs to
' increase the competitiveness and enhance biomedical discovery of researchers at UMMC and
& across the State of Mississippi. In recent years, high-throughput genomic technologies, such as
S next-generation sequencing (NGS) has been increasingly useful to understand the complex
interactions associated with living organisms. In addition, NGS has revolutionized our understanding of the vast microbial
diversity in our environment and led to the new field of metagenomics. The MGCEF is equipped with several genomics
platforms, including instruments for NGS (lllumina MiSeq and NextSeq500). These instruments provide high-quality
platforms for bacterial whole genome sequencing and 16S microbial sequencing (which will be the major focus of the
presentation, including example studies), amplicon sequencing, mammalian level genome sequencing, and whole
transcriptome analysis (RNAseq). Specifically, the MGCF provides investigators: (1) consultation for implementing
genomic technology; (2) sample preparation, quality control, and storage; (3) sequencing and genotyping; (4) microarray,
NGS, and validation via quantitative real-time PCR; and (5) preliminary bioinformatics analysis. In summary, the MGCF
provides cutting-edge genomic technologies and genomics expertise to academic institutions throughout the State of

Mississippi to enhance scientific discovery, including applications for metagenomics. Supported by P20 GM103476 [MS-
INBRE-(Elasri)]; P30 GM103328 [CPN-COBRE (Stockmeier)]; and P20 GM104357 [Cardio-Renal (Hall)].

MICROBIAL COMMUNITIES IN THE RHIZOSPHERE OF WHEAT
Olga Mavrodi?, Janiece Rawalt?, Liam Elbourne?, Linda Thomashow?, Dmitri Mavrodi®

'Department of Biological Sciences, The University of Southern Mississippi, Hattiesburg, MS;
2Department of Chemistry and Biomolecular Sciences, Macquarie University, Sydney, Australia;
SUSDA-Agricultural Research Service, Pullman, WA, U.S.A.

Over 30% of the earth’s surface is arid, and most models of climate change predict future
increases in drought length and severity. Plants respond to drought in part by fostering root-
associated microbial communities that enhance abiotic stress resistance, but how these bacteria
adapt to arid habitats and the effect of water deficit on plant-microbe communication are virtually
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unknown. We addressed this gap by conducting the 16S rDNA-based profiling of microbial communities from the
rhizosphere of wheat grown in adjacent irrigated and non-irrigated field plots. Results of these experiments revealed that
irrigation and plant monoculture lead to strong shifts in the composition of rhizobacterial communities. Among taxa with
differential response to soil moisture were fluorescent pseudomonads that produce bioactive metabolites and protect wheat
from soilborne fungal pathogens. We sequenced genomes of several Pseudomonas strains and screened them for pathways
involved in water stress response. We also produced and analyzed plant root exudates and demonstrated that they contain
diverse types of osmoprotectants. The amendment of culture medium with the sterile root exudates markedly improved
growth of pseudomonads under conditions of water stress. Our findings suggest that rhizodeposition strongly modulates
bacterial pathways involved in the mitigation of water stress and contributes to the selection of specific types of beneficial
rhizobacteria in arid soils. Understanding how plants and rhizosphere bacteria respond under water stress will help to
predict how climate change in the 21st century could impact the rhizosphere microbiome that contributes to the
productivity of agroecosystems worldwide.

EVOLUTION OF THE GENOMES OF THE COXIELLA-LIKE ENDOSYMBIONTS OF TICKS
Arunachalam Ramaiah, Amanda J. Williams-Newkirk, Michael A. Frace, Maria L. Zambrano, Gregory A. Dasch
Centers for Disease Control and Prevention, Atlanta, GA 30329, USA

Introduction: Ticks transmit the second largest number of vector-borne pathogenic bacteria causing disease in humans
and vertebrates. Many studies suggest that many ticks harbor and are obligately dependent on Coxiella-like
endosymbionts (CLES) that are closely related, but genetically distinct from the pathogen Coxiella burnetii, which causes
Q fever in human and domestic ruminants. Understanding the interactions between arthropod hosts and these abundant
endosymbionts is crucial for developing novel symbiont-based control measures for ticks and the pathogens they vectors.
We assembled two CLE genome sequences from metagenomes of individual Rhipicephalus sanguineus (Rs) from
Oklahoma (OK) and Amblyomma americanum from Georgia (AaGA) and bioinformatically compared them with two
recent CLE assemblies from pooled tick DNAs (R. turanicus (Israel) Rt; AaOK).

Methods: The CLE-AaGA genome (CLC Genomics Workbench) was assembled from sequences from a 100 bp library
obtained on an Illumina HiSeq. A partial CLE-Rs genome was assembled (Geneious) from sequences from a 200 bp
library using Ultra REPLI-g amplified DNA on an lon Torrent Personal Genome machine with an lon 318 chip. Extensive
bioinformatics approaches were employed to determine i) the phylogenetic relationships and the level of genome
reduction in CLEs, ii) most affected functional categories of proteins encoded by the four CLE genomes, and iii) the genes
involved in amino acid biosynthetic pathways.

Results: CLEs from AaGA and AaOK were quite similar but not identical. Phylogenetic and network analyses showed
Rs-CLE and Rt-CLE clustered differently from AaGa/AaOK, suggesting CLE and C. burnetii are distantly evolutionarily
related and thus probably derived from an ancient ancestor. The Rt (1.73 Mb, 38.2 % G+C), Rs (1.2 Mb, 38.0% G+C), and
AaGA/AaOK (657 Kb, 34.6% G+C) CLE genomes are significantly reduced compared to the genomes of C. burnetii
isolates (1.95-2.21 Mb, 42.3-42.8 % G+C). No plasmids or 1S1111 sequences were found in the CLESs. The proteomes of
each agent were annotated using BLAST-KOALA into 18 categories and pathways with KAAS and while the distribution
of proteins CLE-Rt, CLE-Rs was different from that of CLE-AaGA/AaOK, C. burnetii had many more functional
proteins. The CLE proteomes retained some major amino acid biosynthetic pathways. CLE appears to provide both
essential amino acids and vitamins to its host but CLE-AaGA/AaOK appears to be more highly adapted than CLE-Rs or
CLE-Rt to its tick host since it has undergone a much higher loss of functional proteins.

Conclusion: The loss of protein encoding genes in CLE genomes may contribute to their greater fitness in ticks. Small
differences in closely related CLE proteomes may help identify those genes that are least critical to the endosymbiotic
interaction. CLE-Rs and CLE-Rt may still be cultivable but this seems unlikely for the CLE-Aa given its advanced
genome reduction compared to C. burnetii. It seems unlikely that horizontal exchange of CLE between ticks has
contributed significantly to their evolution as current information suggests they are highly host-specific.

Acknowledgements: Drs. Ramaiah and Williams-Newkirk were both Bioinformatics Postdoctoral Fellows of the
Association of Public Health Laboratories when they performed this work. The findings and conclusions in this report are
those of the authors and do not necessarily represent the official position of the Centers for Disease Control and
Prevention.
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TARGETED NEXT GENERATION SEQUENCING OF MICROBIAL COMMUNITIES
AS ATOOL FOR ECOLOGICAL INFERENCE

Bram W. G. Stone and Colin R. Jackson
Department of Biology, University of Mississippi, University, MS

Advances in high throughput sequencing technologies present many opportunities and challenges
for researchers. Amplification and sequencing of specific microbial taxonomic marker genes (e.g.,
the 16S rRNA gene, 18S rRNA gene, and the internal transcribed spacer or ITS) has become the
de facto standard of microbiome characterization. These approaches often form the “first look” by researchers of a
complex microbial community. As such, proper analysis and careful interpretation of the resulting data are crucial steps in
the work flow from community description to functional inference and further application. We use results from an
ongoing project analyzing the soil microbiome associated with two wetland plants, native boadleaf cattail (Typha latifolia)
and invasive purple loosestrife (Lythrum salicaria), to illustrate the bioinformatics pipelines, ecological properties, and
emerging analytical techniques associated with the characterization of microbiome data. Raw sequences are processed in
mothur and the resulting ecological data analyzed in R, both open source software. Multivariate statistics andordinations
are employed to quantify the changes in diversity and composition between native and invasive wetland plant
microbiomes. Further, we demonstrate how emerging analyses through interactions networks can identify hub taxa that
drive microbiome composition and dynamics.

HEALTH SCIENCES
1:30-2:45 PM
Room TC Ballroom 11/111

POPULATION HEALTH 111
MOSQUITO-BORNE INFECTIOUS DISEASES AND ASSOCIATED TOPICS

1:05 PM Dr. D. Olga Mcdaniel, University of Mississippi Medical Center
“Brief Introduction”

1:10-1:35 PM  Dr. Paul Byers, State Epidemiologist, Mississippi State Department of Health
Title: “Updates on Mosquito-Borne Diseases in Mississippi and Elsewhere”

Dr. Byers will discuss disease outbreaks and planning for public health threats such as Niles
and Zika.

Dr. Byers has been an essential part of the Office of Epidemiology since 2005, investigating
outbreaks and responding to all kinds of public health emergencies, said Dr. Mary Currier, the
Mississippi State Department of Health (MSDH) Officer.

Dr. Byers is a Jackson native and resident. He earned his Bachelor of Science degree from
Millsaps College in Biology and earned his Medical Degree from the University of Mississippi
in 1992.

During his tenure at MSDH, Dr. Byers has served as a staff physician in Public Health District
V, Medical Director of the Office of Epidemiology, Acting State Epidemiologist, and has filled in as acting District Health
Officer in several districts. Dr. Byers has been employed with the Mississippi State Department of Health since 1993 in
the position of Medical Director for the Copiah County and Hinds County Health Departments. He has previously served
as the Deputy State Epidemiologist and Acting State Epidemiologist.
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1:40-2:15 PM  Dr. Jerome Goddard, Medical & Veterinary Entomologist, Departments of
Biochemistry & Molecular Biology, Entomology & Plant Pathology, MSU
Title: ""Mosquito Ecology and Control**

Dr. Jerome Goddard, Medical & Veterinary Entomologist, Mississippi State University
Title: ""Mosquito Ecology and Control™

Dr. Jerome Goddard will discuss mosquito ecology and vector control, relating to population
health.

Dr. Goddard is an Extension Professor of Medical and Veterinary Entomology in the Department
of Blochemlstry Molecular Biology, Entomology, and Plant Pathology at Mississippi State University. Dr. Goddard was
formerly the State Medical Entomologist at the Mississippi Department of Health, and also held two appointments in the
School of Medicine, The University of Mississippi Medical Center - Clinical Assistant Professor of Preventive Medicine
and Assistant Professor of Medicine. He served in the capacity of State Medical Entomologist at the Mississippi
Department of Health, Jackson, Mississippi from 1989 to 2008.

He received his bachelor's and master's degrees in biological science from the University of Mississippi in 1979 and 1981,
and his Ph. D. degree in medical entomology from Mississippi State University in 1984. In December of 1985 he was
commissioned as an officer in the U.S. Air Force and served as a medical entomologist in the Epidemiology Division of
the USAF School of Aerospace Medicine, Brooks AFB, Texas, for three and a half years. After Hurricane Katrina (2005),
Dr. Goddard was the health department official responsible for the mosquito and vector control program along the
Mississippi Gulf Coast. He is known for research on a number of medically important arthropods, most notably ticks and
the common bed bug. His main research interests are the ecology and epidemiology of tick-borne diseases, but he has also
published on a wide range of medically important arthropods.

2:20-2:45PM  Dr. Nacer Bellaloui, Crop Genetics Research Unit, USDA-ARS

Title: “Impact of Pesticides use in Agriculture, Environment and Health”
Dr. Nacer Bellaloui Research Plant Physiologist with the Crop Genetics Research Unit, USDA-ARS,
Stoneville, MS.

Dr. Nacer Bellaloui will discuss pesticides, including herbicides and insecticides impact on
environment and population health, insecticide resistance management as well as government
regulation and so forth.

Dr. Bellaloui was born in Algeria, North Africa. He received his Diploma of Higher Studies in Plant
Biology from the Institute of Biological Sciences, University of Constantine, Algeria in 1984, and his PhD in Plant
Nutrition from the Department of Pure and Applied Biology, University of Leeds, UK in 1989. He received teaching
assistant experience at the Department of Pure and Applied Biology, University of Leeds, UK; visiting scholar at the
Institute of Plant Nutrition, University of Hohenheim, Stuttgart, Germany; and visiting scholar at Pomology Department at
UC Davis, CA. Dr. Bellaloui also served as assistant professor at the Institute of Biological Sciences, University of
Constantine, Algeria, and as lecturer in the Agricultural Faculty, Chico State University, CA.

Dr. Bellaloui joined USDA-ARS at Stoneville MS in 2004 as a Research Plant Physiologist working on identifying the
physiological, genetic, and environmental factors controlling soybean seed nutrition (protein, oil, fatty acids, sugars,
isoflavones, and minerals) under drought, heat, disease, and herbicide stresses. Dr. Bellaloui served as a member of Crop
Science Research Award and Seed Science Award Committees with Crop Science Society of America. He is serving on
several editorial boards of peer reviewed journals, and associate editor of Journal of Crop Improvement; Frontiers in Plant
Nutrition; and Plant Chemistry and Ecophysiology. Dr. Bellaloui authored and co-authored more than 100 articles,
including several book-chapters.
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PSYCHOLOGY
2:00 -2:30 PM
Room TC 229

PANEL DISCUSSION: Research Challenges For Modern Day Slavery And Human

Trafficking
Organizer: Gary Chong and Meriju Lu
Tougaloo College
The workshop will focus on understanding Physics and Engineering career opportunities in Mississippi and beyond and
necessary preparedness at the undergraduate level. The program will be conducted by James L. Tracy Jr. - a Ph.D. student
from Mississippi State University - and will have panelists from local industries and Universities

SCIENCE EDUCATION
1:00 -2:30 PM
Room TC 210

WORKSHOP: Advanced Teaching Methodologies

Organizers: Dr. Ryan M. Walker and Dr. Christina McDaniel
Mississippi State University, USA

The workshop will focus on the improvement and evaluation of science instructional strategies. This includes areas of
consideration for curriculum implantation such as: the planned, the delivered and the received curricula. During this time
we will engage participants to explore exactly how these three components can be integrated into any scientific
discipline. Furthermore we will describe how the evaluation of curricula should align to college or career readiness in
Science, Technology, Mathematics and Engineering (STEM) fields. Seating is limited to 50 participants. Pre-
registration guarantees admission and official certificate of training. On-site registration available until workshop is full.

DIVISIONAL SYMPOSIA AND WORKSHOPS
Friday, February 24, 2017

AGRICULTURE
8:00 -11:30 PM
Room Union C

WORKSHOP: PLANT BREEDING
Organizers: Dr. Victor Njiti and Dr. Raja Reddy

BREEDING AND PATHOLOGY FOR BIOTIC AND ABIOTIC STRESSES OF SOYBEANS
Today soybean producers are confronted with widespread occurrences of multiple economically important root and foliar
diseases, along with increasing stresses from high heat and drought.

This workshop is being made available to all who have an interest in the pathology of soybean biotic and abiotic stresses,
as well as in the amelioration of such stresses through breeding for resistance/tolerance to these stresses. It will be of
interest not only to general audiences, but also to producers, extension workers, and industry and government
professionals. It will be a show-and-tell of plant symptoms for the widely occurring diseases of charcoal rot, frogeye leaf
spot and Phomopsis seed decay. Also, the recent appearance of soybean rust, a new disease for North America with the
potential to severely impact soybean yield, will be presented. On the abiotic side, heat damaged seed samples will be
displayed that depict wrinkling, green seed, hard seed, and brown discoloration. Methods used in quantifying and
assessing these diseases and stresses will be on display. Breeding approaches used in developing resistant cultivars using
traditional and molecular techniques will be presented. Topics will cover:

e Diseases: Charcoal rot, frogeye leaf spot and Phomopsis seed decay of soybean
= |dentification
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=  Disease Spread
=  Ecological Impacts
=  Management and Control

e Stresses: Heat damage

-ldentification
-Area Affected
-Economic Impact
-Management

e  Soybean Breeding; the most economical and environmentally friendly approach to ameliorate plant stresses.
= Charcoal rot, Frogeye leaf spot and Phomopsis seed decay
=  Soybean rust
=  Heat damage

ECOLOGY/ZOOLOGY
9:00-11:35 AM
Union D
SYMPOSIA ON ECOLOGICAL DIVERSITY AND THE ENVIRONMENT

Organizers: Dr. AHM Ali Reza and Dr. Marta Piva
Delta State University and Alcorn State University

Nacer Bellaloui, PhD, Research Plant Physiologist with the Crop Genetics Research Unit, USDA-ARS, Stoneville, MS
(see above for bio).

Title: ""Seed Nutrition: Genetics and Environment Interactions"

SEED NUTRITION: GENETICS AND ENVIRONMENT INTERACTIONS
Nacer Bellaloui
USDA-ARS, Stoneville, MS, USA

Seeds of row crops such as soybean are major sources of protein, oil, fatty acids, isoflavones, and minerals for human
nutrition and livestock feed. Although seed chemical composition is genetically controlled, the environment has
significant effects on the amount and profile composition constituents. The objective of this research was to assess the
contribution of genotype and environment for seed composition constituents such as protein, oil, fatty acids,
carbohydrates, and minerals. Field experiments conducted in the midsouth, USA, on soybean, corn, and cotton showed
that genotype by environment interaction resulted in a significant variability of these constituents, and that the magnitude
of effects was constituent dependent. This variability was due to genotype (genetic background), environment (such as
irrigation, soil, insect, and disease pressure), and their interactions. This presentation, using the results from field
experiments with soybean, corn, and cotton, demonstrates the complexity of genotype and environment on seed
composition. The presentation will also highlight the use of new technologies to overcome the gene by environment
interaction challenges.
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Dr. Katherine Parys, Research Entomologist with the Southern Insect Management Research Unit,
USDA-ARS Stoneville, MS

Title: “BIODIVERSITY OF NATIVE BEES IN THE SOUTHEASTERN US”

Dr. Parys will discuss the biological diversity of bees that are native to the southeastern part of the
United States.

; "‘i";;.w‘)) ~ | Dr. Parys is a native of Virginia, and graduated with a bachelor’s degree in Biology from the
University of Rhode Island. She earned her master’s in Environmental Science from Clarion University of Pennsylvania,
and then completed a Ph.D. in entomology at Louisiana State University. She joined the USDA as a postdoctoral
researcher focusing on the ecology of agricultural systems. Dr. Parys was hired as a research entomologist as part of the
Southern Insect Management Research Unit, located in Stoneville, MS, and currently works on the ecology of both pest
and beneficial insects across the agricultural landscape.

Dr. Marcus Lashley, Assistant Professor, Department of Wildlife, Fisheries, and Aquaculture,
College of Forest Resources, Mississippi State University

Title: PREDATORS MEDIATE THE INDIRECT EFFECTS OF FIRE ON UNBURNED
AREAS

Dr. Lashley will discuss how fire, herbivores, and predators interact to shape plant communities.

Dr. Lashley is broadly interested in disturbance ecology, focusing in research questions regarding
the responses of wildlife to changes in plant communities following disturbances. Also, he is interested in how plant
community structure influences interactions between competitors and predator-prey dynamics. Dr. Lashley graduated with
a bachelor’s degree in Forestry from Mississippi State University, earned his Master of Science degree in Wildlife Biology
from the University of Tennessee, and a Ph.D. and Postdoctoral training in Wildlife Ecology from North Carolina State
University.

Dr. Clint Allen, Research Entomologist with the Southern Insect Management Research Unit, USDA-
ARS Stoneville, MS

Title: “INSECTICIDE RESISTANCE MANAGEMENT STRATEGIES”

Dr. Allen will discuss historical and current strategies for the management of insecticide resistance to
synthetic insecticides and transgenic crops in row crop agriculture.

Dr. Allen is a native of Mississippi. He earned his undergraduate degree from Tulane University in
Accounting. After working a short while, he pursued his interest in agriculture and particularly entomology and earned a
MS degree in Entomology from Mississippi State University. After completing his PhD degree at the University of
Arkansas, he returned to Mississippi State for a short while, before moving to Stoneville, MS. He has been employed by
the USDA as a research entomologist since 2008 and the lead scientist on a research project involving the integrated pest
and resistance management of important row crop insect pests of the Mississippi Delta.
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SCIENCE EDUCATION
10:00-11:50 AM
TC 210

Symposium “Innovations in STEM Education Symposium-
The Mississippi Perspective”

Organizer: Dr. Robin Rockhold

University of Mississippi Medical Center,
Jackson, MS 39216

Awareness of the effectiveness of active learning techniques for the science, technology, engineering
and mathematics (STEM) disciplines is growing in the secondary school environment. Active learning
methods, such as problem-based learning (PBL), team-based learning (TBL) and flipped learning,
develop skills and habits essential for success in the 21% century workplace, including promotion of
student investment in their own learning, building characteristics essential for life-long learning,
improving reasoning skills, increasing retention of knowledge, and fostering skills for working collaboratively in team
environments. Of these methods, the flipped learning or flipped classroom technique is uniquely amenable to the high
school learning ecology, recognizing and capitalizing on student expectations for presentation of high quality graphic
media, ubiquity of use of mobile devices and 24/7 broad bandwidth access to cyberspace resources. Not all educators are
fluent in the technologies for and best practices applications of successfully implementing flipped learning in the STEM
classroom.  “Innovations in STEM Education — The Mississippi Perspective” brings together Mississippi experts in
STEM education, online learning platforms and flipped learning technologies to provide a state-of-the-art presentation of
key elements and examples of flipped learning best practices. The symposium highlights university-based professional
development for teachers in the underlying skills and showcases resources for flipped learning developed by Mississippi
STEM educators.

Time Event Speaker

10:00 — 10:10 Welcome and Overview of Symposium Rob Rockhold, Ph.D.
10:10 - 10:30 SEPA and NIH Support Mississippi PreK-K Science Lori Staton, Ph.D.
10:30 — 10:40 The Pedagogy of Active Learning in STEM Wendell Douglas
10:40 - 10:50 Flipping your Classroom as Active Learning Terry Pollard

10:50 — 11:00 Video Techniques for Flipped Learning Robert Anderson
11:00 - 11:10 Break

11:10-11:20 Medical Case Studies for Flipped Learning Susan Bender
11:20-11:30 Wolbachia Rodeos: Classroom Engagement Kathy McKone
11:30 - 11:40 Trellis.com: A Novel Community Platform Donna Sullivan, Ph.D.
11:40 - 11:50 The STEMI Project: New Kid on the Block Denise Thibodeaux

This project was supported by the Office Of The Director, National Institutes Of Health under Award Number
R250D020215-01A1. The content is solely the responsibility of the authors and does not necessarily represent the official
views of the National Institutes of Health.
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HEALTH SCIENCES
10:00-11:55 AM
Room TC Ballroom |

Population Health Hands-on Workshop

Interactive workshop, Sponsored by the 23and ME, Inc.©
Modernizing Genetics in the Classroom

Friday 10:30-noon  February 24, 2017
Ballroom |

Friday 10:30  Dr. D. Olga Mcdaniel, University of Mississippi Medical Center
“Brief Introduction”

1:35-noon Dr. Thao Do, 23andMe Education Program Manager
Title: “23andMe: Preparing for the Genetics Frontier”

Dr. Thao Do will discuss the role of consumer personal genetics in education, research and health
care. Learn how genotypic data, along with self-reported survey information, is used to drive new
research discoveries. Join us in an interactive workshop to learn how to integrate 23andMe’s
educational resources into the classroom.

Dr. Do is the Education and Academia Program Manager at 23andMe, the leading personal
genetics company. She has a Ph.D. in Biomedical Sciences from the U.S. National Institutes of
Health (NIH) and the University of Oxford, with a fellowship from the U.S. National Science
Foundation and a B.S. in Mechanical Engineering from Virginia Tech. She is a named inventor on
a patent held by Harvard University and has co-authored several journal papers and a book chapter.

28 Journal of the Mississippi Academy of Sciences



MISSISSIPPI ACADEMY OF SCIENCES, EIGHTY FIRST ANNUAL MEETING

Thad Cochran Center Floorplans
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Thad Cochran Center
Third Floor
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NOTES

Key to Abbreviations
O = Oral Presentation

P = Poster Presentation

1st number is Division

Agriculture and Plant Science

Cellular, Molecular, and Developmental Biology
Chemistry and Chemical Engineering

Ecology and Evolutionary Biology

Geology and Geography

Health Sciences

History and Philosophy of Science

Marine and Atmospheric Sciences
Mathematics, Computer Science, and Statistics
Physics and Engineering

Psychology and Social Sciences

Science Education

Zoology and Entomology

2nd number is Abstract Number within oral presentations or poster session
Eg., 03.04 = oral presentation (O) number 4 in the division of Chemistry and Chemical Engineering (3)
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Agriculture and Plant Science
Chair: Victor Njiti

Alcorn State University
Vice-Chair: Raja Reddy

Mississippi State University

Thursday, February 23, 2017
MORNING
Room Union C

7:50 WELCOME
01.01

8:05 EFFECTS OF DROUGHT AND UV-B RADIATION
ON SOYBEAN EARLY SEEDLING GROWTH

Chathurika Wijewardana, Firas Alsajri, K. Raja Reddy
Mississippi State University, Mississippi State, MS, USA

Soybean growth and development are highly susceptible to global
climate change components such as drought and ultraviolet (UV)-B
radiation. The objective of this study was to study the effects of soil
moisture stress and UV-B radiation on soybean early seedling growth
and root morphology and to understand the genotypic variation among
those cultivars. An experiment was conducted in sunlit controlled
environment chambers using 64 soybean cultivars representing maturity
groups 11, 1V, and V. Two soil moisture regimes including 100 and 50%
evapotranspiration based irrigation and two levels of UV-B, 0 and 10 kJ
were imposed immediately after emergence for plants grown at optimum
temperature. Plants grown at +UV-B and 50% ET produced shorter
plants, smaller leaf area, and reduced total dry matter. The production of
phenolic compounds was increased under UV-B radiation. UV-B
radiation had more adverse effects on soybean seedlings than drought
according to the physiological and morphological parameters measured.
Total stress response index (TSRI) for each cultivar, developed from the
cumulative sum of response indices of vegetative and physiological
parameters, varied among the cultivars. The 64 cultivars were classified
as tolerant, intermediate, and sensitive to combined environmental
stresses. Out of the 64 soybean cultivars, REV38R10 was identified as
the most sensitive and NKS55Q3 as the most tolerant to combined
drought and UV-B stresses. The differences in sensitivity identified
among the soybean cultivars imply that there may be options for
selecting cultivars with tolerance to drought and UV-B stresses projected
to occur in future climates

01.02

8:20 SILICON IMPROVES SOYBEAN GROWTH UNDER
WATER LIMITING CONDITIONS

Saroj Sah, Meng Li, Muteb Alrifdi, K Raja Reddy, Jiaxu Li
Mississippi State University, Mississippi State, MS, USA

Water is a vital element for plant growth and development. Water
deficit limits plant growth and is a major environmental factor limiting
crop productivity. The growing scarcity of water available for irrigation
caused by urbanization and the depletion of aquifers poses serious
threats to sustainable crop production. Therefore, there is a great need to
develop production systems to maintain consistent yields under water
limiting conditions. Silicon has recently been recognized as a key
element in plant nutrition. Plants with supplies of silicon generate
stronger cell walls and show increased biomass production. In this study,
we evaluated the effects of silicon application on vegetative growth of
two soybean varieties (Asgrow 5332 and Progeny 5333) grown under
reduced water conditions. Plants grown with potassium silicate were
taller and had increased root volume than plants grown without
potassium silicate under reduced water conditions. The results showed
that percent increase in plant height is 43%, 19%, and 19% in 100%
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water, 66% water, and 33 % water respectively on potassium silicate
treated plants as compared to control plants. Furthermore, these
increases in vegetative growth in soybean grown under reduced water
conditions were associated with increases in water use efficiency. These
results indicate that silicon application can improve the growth of
soybeans under reduced water conditions.

01.03

8:35 HIGH TUNNEL GREENHOUSE FOR CROP
PRODUCTION AND UTILIZATION

Patrick Igbokwe, Worlanyo Segbefia, Deon Holmes
Alcorn State University, Lorman, MS, USA

Mississippians who rely on fruits and vegetables produced for
household food consumption often go through cycles of relative
abundance and scarcity. For these Mississippians the period
immediately prior to harvest is a "hungry period," when many families
lack sufficient resources to meet their minimal nutrition
needs. Measures that could reduce poverty to a manageable minimum,
and enhance year-round physical activities are therefore needed in the
State of Mississippi. Two different studies were therefore conducted in
two separate high tunnel greenhouses at the Alcorn Experiment
Station. The Studies were designed to evaluate high tunnel-grown
tomatoes and culinary herbs for survival, growth, and yield
potentials. Products developed with harvested herbs (meat seasoning)
and Tomatoes (tomato paste) were evaluated for quality and consumer
acceptance. Up -to-date findings suggest that culinary herbs
transplanted into ground beds in a high tunnel greenhouse will provide
quality marketable above-ground biomass, except for feverfew, two
months from the transplanting date. Similarly, the tomato cultivars
evaluated will produce marketable tomato fruits within the same
period. Adding value to harvested culinary herbs and tomato cultivars
led to the development of quality meat seasoning and tomato paste,
respectively. The evaluated herbs and tomato cultivars can grows to
maturity and provide marketable yields, two months from transplanting
into ground-beds in high tunnel greenhouse, if factors of production are
not limiting. Products developed are comparable in color, flavor,
texture, and consumer acceptance to commercially available in
supermarket.

01.04

8:50 SOMATIC EMBRYOGENESIS AND PLANT
REGENERATION FROM LEAF CULTURES OF
CITRULLUS COLOCYNTHIS (L.)

Taduri Shasthree?, Dasari Ramakrishna?, K. Raja Reddy*
IMississippi State University, Mississippi State, MS, USA, ?Kakatiya
University, Warangal, India

Sweetpotato is a very important crop because it has the potential
for alleviating food security concerns. There are a lot of viruses that
affect the crop production during growth and storage.Among these
viruses,Sweetpotato feathery mottle virus (SPFMV) and Sweetpotato
leaf curl virus(SPLCV) are two of the most wide spread and
important viruses that reduce yield and quality. SPFMV (genus
potyvirus, family of potyviridae)has a single stranded positive sense
RNA genome. It is transmitted by aphids. A field isolate was
collected from Alcorn State, Mississippi and the full genomic cDNA
were cloned.Sequencing of the full length genomic cDNA clones
showed that the SPFMV Alcorn State isolate has a genome about
11.5 kilo bases that contains a single open reading frame encoding
3481 amino acids. There are great genetic diversity amongst the full
length SPFMV clones. The SPFMV genomic cDNA were placed
between CaMV 35S promoter and Nos terminator to enable in planta
de novo transcription. To test the infectivity of these clones, the
clones were biolistically introduced into Ipomoea Setosa plants as
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well as virus-free tissue cultured sweetpotato plants. Evaluation of
the SPFMV cDNA clones infection was done visually and by the use
of RT-PCR. Mosaic symptoms were documented and positive RT-
PCR results were recorded. The results showed that SPFMV
infectious clones were developed and can be further modified as
plant viral transient gene expression vector for sweetpotato
functional genomics.

01.05

9:05 PEANUT AND COWPEA FOLIAR LEAF SPOT
DISEASE DIAGNOSIS IN SOUTHERN
MISSISSIPPI

Gerard Winters, Daniel Collins, Chunquan Zhang
Alcorn State University, Lorman, MS, USA

Peanut and cowpea are important legume crops used in cropping
systems due to the fact that they form symbiosis with rhizobium for
nitrogen fixation to increase nitrogen contents in soil. They are
especially important for small farms in Southern Mississippi for
rotation with horticulture crops. The production of peanut and
cowpea is subject to a wide range of pathogen infections. Among
them, the leaf spot foliar diseases induced by Cercospora
arachidicola and Cercospora canscens infections are identified from
research fields of Alcorn State University. C. arachidicola and C.
canscens are widely distributed globally and has wide host range.
They can cause leaves to fall off and serious yield losses of up to
50% in cowpea and peanuts. 20 C. arachidicola and C. canscens field
isolates were isolated and cultured on Potato Dextrose Agar medium.
Fungal genomic DNAs were extracted from mycelium grown on
PDA plates following 5 days of incubation at 30°C. General and
specific primers targeting the Internal Transcribed Spacers (ITS)
between 5S RNA, 18S RNA, 5.8S RNA and 5S RNA were designed.
Fungal genomic DNAs were used as template for PCR using the
general and specific primers and the products were sequenced to
confirm the fungal isolates. Further, phylogenetic analysis was
conducted for Southern Mississippi C. arachidicola and C. canscens
populations.

01.06

9:20 EVALUATION OF ELITE RICE LINES FOR
DROUGHT TOLERANCE DURING EARLY
GROWTH STAGES

Salah Jumaa, Ajaz Lone, Taduri Shasthree, Edilberto Redofia, K.
Raja Reddy
Mississippi State University, Mississippi State, MS, USA

Global Rice Production is severely challenged by various abiotic
stresses including drought and limited moisture. 100 Elite Rice
lines were evaluated for tolerance to drought stress under Mini Hop
Polythene fabricated structures with two different soil moisture
regimes, 100 and 50% field capacity, from 10 to 30 days after
sowing (DAS). Several morpho-physiological parameters including
root traits were measured at the end of the experiment, 25-30 DAS.
Significant moisture stress X cultivar interactions were found for
most of the parameters measured. A cumulative drought response
index (CDRI) was developed by summing the individual response
indices of all cultivars. The CDRI varied between 14.7 and 27.9
among the cultivars tested. Based on CDRI and standard deviation
values, five and 28 lines were identified as most sensitive and
sensitive to drought, respectively, 45 as moderately sensitive, and
16 and six as most tolerant and highly tolerant, respectively.
Cheniere and RU1402174 were identified as the least and most
tolerant to drought among 100 lines tested. Even though significant
linear correlations were obtained between CDRI and root (R? =
0.91) and shoot (R?, 0.48) parameters, root traits are important in
studying and identifying drought tolerant lines during the seedling
establishment stages in rice. The identified rice lines will be a
valuable resource for rice breeders to develop new genotypes best
suited for drought conditions. However, further studies are needed
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to test these lines at different growth stages under various growth
conditions to identify the stability of these tolerant lines for
drought.

01.07

9:35 IDENTIFICATION AND CHARACTERIZATION
OF COMPETITIVE TRAITS AMONG WEEDY
RICE GERMPLASM

Swati Sherstha, Shandera Stallworth, Te-ming Paul Tseng
Mississippi State University, Mississippi State, MS, USA

Weedy red rice (Oryza sativa L.) is conspecific, aggressive weed
that has been identified as a threat to global rice production. This
weed has inherited high reproductive ability and high dormancy by
outcrossing with modern rice cultivars and wild cultivars,
respectively. Traits such as rapid growth, high tillering, enhanced
ability to uptake fertilizers, asynchronous maturation, seed
shattering, and long dormancy periods, makes weedy rice more
competitive than cultivated rice. As weedy rice is more tolerant to
stresses and has an elevated competitive ability than cultivated rice,
we hypothesized that this species is more tolerant to herbicides and
possesses weed suppressive ability. We evaluated 54 weedy rice
accessions for tolerance to glyphosate at 1.12 kg/ha (1X rate). The
same accessions were also evaluated for their ability to suppress a
major weed in rice, barnyardgrass. Eight of the accessions showed
less than 40% herbicide injury while 10 of them inhibited the growth
of barnyardgrass by more than 70%. Accessions of weedy rice with
glyphosate tolerance and weed suppressive traits were successfully
identified. We will proceed in determining the molecular
mechanisms associated with herbicide tolerance and weed
suppressive ability, with the expectation of generating tools for rice
breeding and crop improvement.

01.08

9:50 GREENHOUSE SCREENING FOR DRIFTED
HERBICIDES AMONG DIVERSE GERMPLASM OF
TOMATOES

Gourav Sharma, Te-ming Paul Tseng
Mississippi State University, Mississippi State, MS, USA

Solanum lycopersicum, the domesticated species of tomato, are
consumed and produced globally. It is one of the economically
important vegetable crop worldwide. US produced ranked 2nd in the
production worldwide. In commercial production of tomatoes weeds
are controlled using herbicides; however, herbicide options are
limited because tomatoes are sensitive to most herbicides, one of
them being auxin herbicides. Injury on tomatoes from auxin
herbicides and glyphosate were shown at rates as low as 0.01X. At
present auxin herbicides and glyphosate have greatest potential of
being drifted to tomato plants from adjacent fields. This results in
significant reduction in vyield, and plant growth. A diverse
germplasm of tomato exists that includes wild relatives known to be
tolerant to numerous biotic and abiotic stresses. Chemical stress is an
abiotic stress, we hypothesized that wild tomato accessions may have
natural tolerance to herbicides in addition to other abiotic stresses.
One hundred and ten tomato lines were used for screening of
herbicide tolerance. Plants from these accessions were sprayed with
simulated drift rates of 2,4-D, dicamba, glyphosate, quincloarc,
aminopyralid, aminocycloparachlor and picloram. The visual injury
rating of each accession for each herbicide treatment was recorded
after 7, 14, and 21 DAT on the scale of 0-100 %. 10 accessions for
both 2,4-D and glyphosate, 11 for dicamba, and 5 for quincloarc.
Further studies to determine the mechanism of herbicide tolerance
will help us better understand chemical stress tolerance at the genetic
and biochemical level.

10:05 BREAK
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01.09

10:15 PHENOTYPING WEEDY RICE FOR THE
DISCOVERY OF DROUGHT AND
SUBMERGENCE TOLERANCE

Shandrea Stallworth, Te-ming Paul Tseng
Mississippi State University, Mississippi State, MS, USA

Over the last 68 years, rice (Oryza sativa) production has
continued to grow in Mississippi, placing it in fourth place after
Arkansas, Louisiana and California. Approximately 250,000 acres of
rice are planted in the Mississippi Delta area each year contributing
to more than $130 million to the state’s economy. Due to the high
economic importance, it is imperative to protect rice from its very
competitive neighbor, weedy rice (WR). WR is a noxious weed with
increased competition to cultivated rice in the areas of plant height,
shatter sensitivity, and panicle length. WR has also proved that it can
withstand abiotic stresses such as drought and submergence.
Tolerance to the aforementioned stresses in WR can serve as genetic
sources for the development of drought and submergence tolerant
rice cultivars. Fifty-four WR accessions were germinated for
approximately 21 days, along with two positive controls, followed by
drought (14) and submergence (7 days) stress treatment in the
greenhouse. Plant height and injury were recorded weekly for a
period of 28 days, and plants were harvested at maturity to determine
the yield potential. Results show that some WR accessions were
significantly tolerant to submergence and/or drought stress. These
tolerant plants recovered significantly after the stress was removed,
and performed similar to the non-stressed control plants. These
tolerant WR accessions can potentially serve as valuable genetic
resource for rice improvement that can be achieved either through
conventional breeding, or through marker assisted breeding.

01.10

10:30 EFFECT OF EXPOSURE TO SUBLETHAL QAC
CONCENTRATIONS
ON SURVIVAL OF LISTERIA
MONOCYTOGENES

Amruta Jadhav, Ramakrishna Nannapaneni
Mississippi State University, Mississippi State, MS, USA

It is becoming increasingly common knowledge that L.
monocytogenes cells exist in food processing environment
predominantly as members of biofilms-structured, multicellular
communities’ adherent to surfaces. Such L. monocytogenes biofilm
formation is known to cause contamination of drains, plumbing, cold
rooms, and other systems in food processing environments. These
strongly adherent L. monocytogenes biofilms to food-contact and
non-food contact surfaces may survive antimicrobial treatments.
Recently, the natural evolutions of Listeria monocytogenes resistant
to one or more commonly used disinfectants have been detected
within the environmental isolates. The factors that contribute to the
innate ability of L. monocytogenes cells to produce such resistant
subpopulations and their relation to persistence under various
environmental conditions are not clearly known. The objective of
this study was to determine the role of sublethal concentrations and
exposure times on the survival of L. monocytogenes in lethal
concentrations of quaternary ammonium compounds (QAC).The
survival of L. monocytogenes Bug600 was increased by 1 to 2 log
CFU/ml in lethal concentrations of QAC after 1 h pre-exposure to its
sublethal concentrations compared to that of non-exposed control
cells. These findings demonstrate that L. monocytogenes cells if
exposed to sublethal concentrations may exhibit reduced Kkilling
efficacy to lethal QAC that are commonly employed during
sanitation to kill this foodborne pathogen.
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10:45 CHARACTERIZATION OF ANTI-HERBIVORE
PROPERTY OF SICKLEPOD

Ziming Yue, Te-ming Paul Tseng
Mississippi State University, Mississippi State, MS, USA

Deer damage to row crops such as soybean is a common problem
in the US. The deer pressure in Mississippi can keep the forage
soybean at half height. Currently, the only effective and widely used
techniques to control deer from crop browsing are establishment of
fences and application of repellents, which is expensive, labor
intensive, and most of the time ineffective. Plants possess varying
levels of herbivore defence mechanisms, and weeds, because of their
vast genetic and phenotypic diversity, are a good resource for anti-
herbivore traits. Studies have shown that sicklepod weed seeds and
plants contain anthraquinone derivatives, and in separate studies
were shown to repel herbivores mainly birds. This project selected
sicklepod to characterize its anti-herbivore property and apply the
property to protect soybean crop. We conducted tests at the Captive
Deer Facility at MSU to confirm the anti-herbivore property of
sicklepod weed. Soybean plants not applied with the sicklepod
extracts were consumed completely, while plants applied with
sicklepod extracts were entirely avoided. Using chromatographic
techniques, we found the levels of these anthraquinone derivatives
(chrysophanol, emodin, physcion) to be up to 11 times higher in
sicklepod compared to soybean. These anti-herbivore properties can
be extracted from sicklepod and applied on soybean to test their anti-
herbivore efficacy on deer. Molecular markers can be developed and
used in screening soybean germplasm for the anti-herbivore traits.
Soybean with significant anti-herbivore property will prevent yield
losses incurred due to herbivores such as deer.

01.12

11:00 PLANT DENSITY EFFECT ON BIOMASS
DEVELOPMENT AND RESIDUE DECOMPOSITION
OF SWITCHGRASS (Panicum virgatum L.)

Rebecca Becker!, Girish Panicker!, Willie Mims®, Mario Martinez*,
Timothy Carry?

IAlcorn State University, Lorman, MS,, USA, 2US Army Cold Region
Research and Engineering Laboratory, Hanover, NH 03755, USA

Soil erosion is the major conservation issue on croplands. Crop
residue management has been established as a valuable technology
for reducing erosion. As a part of the C-factor (cover and
management) research being carried out at Alcorn, different varieties
of Switchgrass are thoroughly studied to prevent erosion on U.S.
Army's training lands. The main objective of this research is to study
the plant density effects of four varieties of Switchgrass, Kanlow,
Colony, Alamo, and BoMaster, on biomass development, leaf area
index (LAI), percent canopy cover, dry biomass, carbon buildup, rate
of residue decomposition, and C: N ratio. Plants were raised on
Natchez silt loam soil at two plant densities without any fertilizer
application; high density planting (HDP) and low density planting
(LDP) of 10.16cm and 12.7cm between plants, respectively. Surface
soil moisture and soil compaction were measured during long dry
spell. Leaf area index (LAI) and percent canopy cover were recorded
during the growth period and just before clipping down this cover
crop in the fall. Percent canopy cover and leaf area index were not
significantly different among treatments. LDP of Colony and HDP of
BoMaster were high in upper biomass yield compared with HDP and
LDP of Kanlow and Alamo. There was no difference in percent
canopy cover, LAI, and soil compaction, and moisture. Over 60
percent of residue was left over the ground after six months of
decomposition. Our data indicate that Switchgrass is an excellent
perennial cover for heavy soils and HDP yields high biomass than
LDP.
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01.13

11:15 ORGANIC MANURES ON QUALITY AND YIELD
OF EXOTIC AND INDIGENOUS MELONS

Mario Martinez*, Girish Panicker?, Willie Mims!, Padma
Nimmakayala?, Umesh Reddy?, Yan Tomason?

IAlcorn State University, Lorman, Mississippi, USA, 2West Virginia
State University, Institute, WV 25112, USA

The demand for organic food is growing faster than ever before
due to the severe health related problems from environmental
pollution. Out of the 103 varieties of melons analyzed for quality,
adaptability, and yield, two cultivars, Pride of Wisconsin and
Charentais (French cultivar), were selected to raise on Natchez silt
loam soil (Typic Hapludalf, silty, mixed, thermic) in southwest
region of Mississippi. These melons received three treatments of
composted organic manures (cow-C; poultry-P; cow and poultry-
C+P) in a split-plot design. The parameters evaluated were fruit
weight, skin pressure, fruit length/width, seed cavity length/width,
flesh thickness, flesh pressure, TSS (degree brix), and vitamin C.
Pride of Wisconsin and Charentais are high in fruit weight and skin
pressure under organic P-treatment. Flesh thickness, seed cavity
width, and TSS are high for both varieties of melons under C+P.
Even though not significantly different, the vitamin C content in
Pride of Wisconsin is high for cow manure, followed by poultry, and
least in C+P. Fruit length, width, and seed cavity length are high for
Pride of Wisconsin under poultry manure. Flesh pressure is high in
Pride of Wisconsin for cow treatment. Both varieties of melons
respond well to these organic manures and are highly adapted to this
region, without any pests or diseases. Commercial organic
production of these cultivars are strongly recommended for this
region

01.14

11:30 SWEETPOTATO AS FEEDSTOCK
IN TRICHOSPORONOLEAGINOSUS
FERMENTATIONFOR LIPID PRODUCTION

Christopher Finley, Ananda Nanjundaswamy, Keerthi Mandyam,
Victor Njiti, Qun Xia, Franklin Chukwuma

Alcorn State University, Lorman, MS, USA

With the concern of global warming search for alternative energy
source is the pursuit future. Department of Energy (DOE) and
National renewable Energy Laboratory (NREL) consider biodiesel as
one of the important solutions in developing clean burning biofuels.
Biodiesel is a renewable, clean combusting, biodegradable fuel that
can be produced from plant lipids, animal fat and microbial lipids.
There is an increased interest in production of lipids from microbes
specially yeast called oleaginous yeast due to the favorable spectrum
of lipids for biodiesel and ease of production. For the large scale
production of yeast lipids choice of cheap feedstock is very critical.
Keeping the feedstock in mind sweet potato, an important crop of
southern  USA  is  being  evaluated for  oleaginous
yeast Trichosporonoleaginosus fermentation. Response Surface
Methodology (RSM) for process optimization, yield of lipid and
spectrum of fatty acids and scale up strategies will be discusses.

0O1.15

11:45 RED YEAST FERMENTATION OF SWEETPOTATO
FOR HIGH CAROTENOID PRODUCTION

Destiney Crockett, Ananda Nanjundaswamy, Victor Njiti, Qun Xia,
Franklin Chukwuma
Alcorn State University, Lorman, MS, USA

Carotenoids are tetraterpenoids with striking orange color.
Several plants, fungi, bacteria and algae are known to produce
carotenoids. In nature there are over 800 types of carotenoids known
to exist. Carotenoids are known to bring about several biological
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benefits. Some of the benefits are carotenoids are antioxidants
activity, pro-vitamin A, natural colorants to name a few. Due to their
biological activity carotenoids have gained commercial importance.
One of the most important carotenoids is Astaxanthin, produced by
few algae and yeasts. Biochemically B-carotene serves as precursor
for astaxanthin biosynthesis. Since sweet potato is rich in -carotene,
we investigated if sweet potato can serve as feedstock for high value
astaxanthin enriched sweet potato. The astaxanthin enriched sweet
potato has application in aqua and poultry feed industry.
Fermentation optimization and nutritional profile of astaxanthin
enriched sweet potato will be discussed.

12:00 -1:00 General Sessions

Thursday, February 23, 2017
AFTERNOON

01.16

1:05 BREEDING FOR STRESS RESILIENCE IN CORN
UNDER INDIAN SCENARIO

Ajaz Lone?!, Z.A. Dar?, K. Raja Reddy?

IMississippi State University, Mississippi State, MS, USA, 2Sher-e-
Kashmir University of Agriculture Sciences & Technology of
Kashmir, Jammu and Kashmir, India, *Mississippi State University,
Mississippi State, MS, USA

By 2050, the world's population is expected to increase by 35%
and to sustain this growth major crop production levels should have
to outpace it at all fronts. Demand for corn in Asia and climate
change effects are, however surpassing most of the projections in
Indian corn mega environments. As such, by 2050, corn yield is
projected to be reduced by 17 % due to climate change induced high
temperature and drought conditions. Climatic patterns over last
decade reveals that there is no significant change in total rainfall, but
reduction in rainy days and increased rainfall intensity are projected
to increase in the future and these changes will further threaten corn
production both in rain-fed and irrigated cropping systems. To
augment this challenge, improvements are needed in several fronts;
developing stress resilient cultivars and use of efficient resource
management strategies. Constitution of base germplasm, elite
productive line and applying relevant selection criterion using high
throughput phenotyping is very important followed by integrating
molecular tools for target products to hasten trait pyramiding into
elite corn cultivars. Genomics appears to be a promising tool for
deciphering the stress responsiveness of crop species with adaptation
traits or in wild relatives toward identifying underlying genes, alleles
or quantitative trait loci. Reorienting our breeding priorities for
achieving maximized yields under stress environments is the only
available approach for long term gains.

01.17

1:20 VARIATION IN TOTAL CAROTENOID AND 8-
CAROTENE IN STORAGE ROOT OF
SWEETPOTATO HYBRIDS

Lydia Batey, Ananda Nanjundaswamy, Victor Njiti, Qun Xia,
Franklin Chukwuma
Alcorn State University, Lorman, MS, USA

Sweet potato (Ipomoea batatas) is an important food crop in the
world and is especially important in of southern United States.
Muississippi ranks third in the production. Sweet potato is known for
its rich nutritional value. It is not only serve as chief source of energy
containing over 70-80% starch on dry basis but also provide a
spectrum of metabolites like vitamins, complex carbohydrates,
dietary fiber, and B-carotene (USDA). Orange fleshed sweet potato is
a rich source of B-carotene, which is a precursor to pro-Vitamin A,
an important vitamin in eye health. B-carotene is an antioxidant and
its level will be greatly influenced by storage and processing
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conditions. The objective of the study was to evaluate the f-carotene
levels in selected hybrids of sweet potato during storage and various
processing conditions. Level of B-carotene among different hybrids
during storage and different processing conditions will be discussed.
The results from study help postharvest processing of sweet potato.

01.18

1:35 BIOPROCESS OPTIMIZATION OF CORN
STOVER-BASED CELLULOSIC ETHANOL
PRODUCTION

Rodrick Patterson, Ananda Nanjundaswamy, Keerthi Mandyam,
Victor Njiti, Franklin Chukwuma
Alcorn State University, Lorman, MS, USA

There has been a tremendous progress in renewable energy sector
in the last decade. With the mandate of 36 billion gallons of ethanol
production by 2030 set by Renewable Fuel Standard Association
(RFA) and Energy Independence Security Act (EISA), production of
biofuels from cellulosic feedstock is vital for achieving the set
target. While corn ethanol production has achieved commercial limit
of 15 billion gallons, the remaining deficit of 21 billion gallons of
ethanol from cellulosic biomass is still in its infancy. Cellulosic
Ethanol production is influenced by several factors, which include
feedstock loading and enzymes loading. Increasing enzyme loading
for saccharification can be quite expensive. Saccharificaion is critical
to the success of cellulosic biofuel production, which determines
primarily the amount of sugar released. Corn stover is an important
feedstock for cellulosic ethanol production. The objectives of this
study were to 1) determine the optimal substrate loading and 2)
enzyme loading for maximum ethanol production. Study employed
response surface methodology (RSM) for optimization process.

0119

1:50 ENHANCEMENT OF ANTIOXIDATIVE
EFFICACY OF HYPER-ACTIVAYED CURCUMIN
CARGO IN STABLE NANO-VESICULAR
EMULSIONS

Soma Mukherjee, Zahur Haque
Mississippi State University, Mississippi State, MS, USA

Remarkable augmentation of antioxidative efficacy of curcumin
(CU), a potent edible antioxidant, as affected by tautomeric shift
through intra-molecular hydrogen atom transfer caused by ultra-
violet (UV) radiation (290-310 nm) in stable O/W nanoemulsion
systems was investigated. Emulsions, generated using ultra-high
pressure homogenization (UHPH) were stabilized using a ternary
system consisting of whey protein isolate (WPI) (1%, w/v), Tween
20 (20% w/w WPI) and casein hydrolyzate (1:50 of WPI,
w/w). Continuous and dispersed phases were 200 mM phosphate
buffer (pH 8.8) and peanut oil [containing CU (0.22%, w/v)]
[fraction 0.01], respectively. Coarse emulsions, prepared by blending
for three mins were subjected to UV radiation (0-60 min), followed
by single-pass UHPH at 140 and 210 MPa. The UHPH treated CU-
NVV exhibited significantly (P<0.05) greater short and long term
antioxidative properties [antioxidant activity (AA) and persistence
(AP), respectively] throughout the study, as determined from their
efficacy to quench peroxyl and alkoxyl radicals in vitro. Even afterl6
days of storage, the CU-NVV treated at 210 MPa retained seven and
1.4% greater AA and AP, respectively, compared to the
unpressurized CU-NVV. It also showed 4182 and 8986%
augmentations in AA and AP, compared to the control (buffer alone).
Best results were found in CU-NVV subjected to 15 min of UV
exposure and UHPH of 210 MPa (66 and 73% enhancements in AA
and AP, respectively, relative to the CU-NVV without UV exposure,
other conditions being equal). Data showed dramatic potential of the
use of nano-vesicular vehicles for stable delivery of UV treated
hyper-activated CU cargo.

January 2017, Vol 62, No. 1

01.20

2:05 GREENHOUSE DIRECT-SEEDED SWITCHGRASS
ESTABLISHMENT IN LOWER MISSISSIPPI
RIVER SOILS

L.A. Hodges'*; K.N. Reddy? and E.Z. Ford?

Alcorn State University, Lorman, MS 39096, USA; 2USDA-ARS
Crop Production Systems Research, Stoneville, MS 38776;

As of October 2016, 32.61% of the Southern U.S. is listed under
drought conditions. Drought conditions could adversely impact
yields of the traditional crops, such as soybean and cotton. A
potential alternative crop for this region is Switchgrass (Pancium
virgatum). Switchgrass root systems which can grow 609.9-914.4 cm
deep into the soil are water efficient during drought conditions,
increase soil health, as well as, decrease global climate change by
increasing carbon sequestration. The overall goal of this greenhouse
study was to evaluate the ability of three direct-seeded switchgrass
varieties to establish in two Southern U.S. Lower Mississippi River
Soils. The three switchgrass varieties are (1) Arkansas Grand Prairie,
(2) Cave-In-Rock, and (3) Alamo. The two soils are (1) Tunica Clay
(Lowland/Delta) and (2) Memphis Silt Loam (Upland/Loess Bluff).
The objectives of this study are (1) to evaluate the ability of three
switchgrass varieties to produce direct-seeded seedlings in two
Southern U.S. Lower Mississippi River Soils, (2) to evaluate the
effect of soil type upon the establishment of three switchgrass variety
direct-seeded transplants and (3) to evaluate the effect of light
intensity and air temperature on the morphological development of
direct-seeded seedling in three switchgrass varieties. Overall,
temperature and soil type do influence the morphological
development of in all varieties of direct-seeded switchgrass. All
varieties displayed the ability to establish on Lower Mississippi
River soils.

2: 20 BUSINESS MEETING

2:30-3:30  DIVISIONAL POSTER SESSION

P1.01

DEVELOPMENT OF A VIRUS-FREE SWEETPOTATO
PROGRAM FOR LIMITED-RESOURCE FARMERS IN
MISSISSIPPI

Kyler Holmes, Yan Meng, Rita Okoro, Victor Njiti, Chunquan
Zhang
Alcorn State University, Lorman, USA

Sweetpotato (Ipomoea batatas L.) belongs to Convolvulaceae
family, is an important crop for food security. As one of the top three
vegetable crops grown in Mississippi, one major limitation to
sweetpotato production is the cumulative effect of virus infection
causing cultivar decline and yield losses. Technology such as
meristem-tip culture can provide farmers with healthy propagating
materials that are free of detectable viruses. However, it has not been
well practiced in Mississippi, particularly in the small farms. The
overall goal of this project is to establish and employ a virus-free
sweetpotato program in Mississippi for limited resource farmers,
aiming at increasing the sweetpotato yield, quality and investment
return for small holders. In this study, totally 13 lines of sweetpotato,
for purposes of delivery to farmers or for breeding, have been
collected from USDA, Louisiana State University or bred at Alcorn
State University. All 13 lines were done or are processing with
meristem-tip culture for removing the viruses. PCR was used to
detect the tissue culture plantlets for Sweet potato leaf curl virus and
Sweet potato feathery mottle virus. Protocols were developed and
optimized. We have been conducting field practices for virus-tested
sweetpotato since 2015. Roots harvested from virus-tested plants and
from non-treated plants have been compared; leaf samples have been
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collected for virus-detection. Virus-tested sweetpotato demonstration
and virus disease diagnostics were held at ASU field day on August
25, 2016. Farmers showed great interests on the future collaboration
on Nursery Company.

P1.02

TRANSGENERATIONAL INHERITANCE OF DROUGHT
STRESS INDUCED LOSS ON SOYBEAN SEED
GERMINATION

Chathurika Wijewardana, Firas Alsajri, K. Raja Reddy
Mississippi State University, Starkville, MS, USA

Seed germination in many plant species is governed by the
environment under which its parent plants were raised and matured.
Prior studies have shown that stress-induced responses are inherited
through plants’ trans-generational memory. Soil moisture stress that
occurs during soybean seed fill greatly reduces seed yield, but less
attention has been paid to determine its influence in expression of
traits on offspring. In this study, we tested the hypothesis that
soybean seeds formed after exposure to different soil moisture stress
levels would affect the seed based traits in next generation. Initially,
two soybean cultivars; Asgrow 5332 and Progeny 5333 were grown
at five levels of evapotranspiration (ET) (100, 80, 60, 40, and 20%
ET) of irrigation treatments under sunlit environmental conditions at
flowering stage. Then, seeds obtained from these treatments were
tested for seed germination vitality traits at five different in-vitro
osmotic stress treatments using polyethylene glycol (PEG 8000)
solutions which mimic water potentials ranging from 0.0 to —0.9
MPa with -0.2 MPa increments and incubated at 25 °C. Maximum
seed germination, time to 50% germination, and seed germination
rate were derived by using appropriate regression analysis. Cultivars
differed significantly for the seed-based traits and significantly
decreased with decreasing osmotic potential. Soil moisture stress
induced irreversible change in seed quality of the offspring where the
damage was increased further when exposed to same type of stresses.
The results suggest that the stress-induced memory from previous
generations can possibly be carried over, persuading flexibility to
stress damage in the successive generations.

P1.03

MAPPING POPULATION TO IDENTIFY NOVEL QTLS FOR
AFLATOXIN ACCUMULATION RESISTANCE IN MAIZE

Oluwaseun F. Ogunola?, Marilyn L. Warburton?, W. Paul Williams?
!Department of Plant and Soil Sciences, Mississippi State University,
Mississippi State, MS, USA, 2USDA Corn Host Plant Resistance
Research Unit, Mississippi State University, Mississippi State, MS,
USA

Aflatoxin is a secondary carcinogenic metabolite produced by
Aspergillus flavus Link:Fr under favorable environmental conditions
such as the hot and humid environments experienced annually in the
Southern U.S and other countries. Aflatoxin accumulation causes
economic hardship to farmers and poses serious health issues in
developing countries that lack the infrastructure for proper grain
testing. ldentification of maize (Zea mays L.) germplasm with
resistance to aflatoxin accumulation is one effective way of
combating the problem. The highly quantitative nature of the trait
makes it hard to transfer from resistant donor lines into elite
cultivars. Markers linked to quantitative trait loci (QTL) for
resistance is one way to hasten this task. To identify novel QTLs, a
set of 238 F2:3 families was developed from CML69, an aflatoxin
resistant inbred line from Centro Internacional de Mejoramiento de
Maiz y Trigo (CIMMYT) and Va35, an aflatoxin susceptible inbred
line adapted to the southern US. A total of 100 single nucleotide
polymorphisms (SNP) markers linked to previously identified QTLs
and spanning all 10 chromosomes in the maize genome was tested on
the new QTL mapping population. Aflatoxin levels for each family
were also determined in replicated field trials in four different
locations. Results show that 60 SNP markers tested were
polymorphic between the parents and were screened on all 238
families to create the initial genetic linkage map. These SNPs were
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mapped using the Joinmap software.
P1.04

MANAGEMENT EFFECTS ON SOIL MICROBIAL
DIVERSITY: A CRITIQUE OF SOIL HEALTH

William Kingery, Shankar Shanmugam, Daniel Peterson
Mississippi State University, Mississippi State, MS, USA

This study was initiated to evaluate the effects of crop
management on soil microbial diversity. Soil samples were collected
from field experiments conducted in two major farming regions in
Mississippi. The nature of soil disturbance caused by tillage
treatments influenced bacterial community composition. Reduced-till
soil was significantly different from the others as indicated by the
axis of maximum variability from Bray-Curtis ordination (Axis 1=
76 %). The Simpson’s reciprocal index, pointed to considerably
higher bacterial diversity in these soils. Specifically, Proteobacteria
were least abundant compared to other tillage systems. Also, there
was a moderate effect in composition due to location as indicated by
the minor axis of variation (Axis 2= 4 %). These results show that
some aspects of crop management may create stable environments
which favor diverse soil microbial communities. High soil microbial
diversity has been attributed to desirable soil health conditions.
However, soil health is constituted by integrative interactions among
various functional niches, and therefore measurement of individual
groups of organisms, processes or soil properties may insufficiently
represent the state of the soil health.

P1.05

MORPHO-PHYSIOLOGICAL AND ROOT
ARCHITECTURAL DIFFERENCES ASSOCIATED WITH
DROUGHT TOLERANT CORN HYBRIDS

Hunt Walne, Chathurika Wijewardana, K. Raja Reddy
Mississippi State University, Mississippi State, MS, USA

Drought is an important abiotic stress in corn with around 40% of
yield loss being due to suboptimal water availability. The objectives
of this study were to assess drought tolerance among the six
commercially available corn hybrids contained a drought tolerant
gene package or known to perform better under rainfed conditions
(P1498, DKC 65-81, and N59B-3111A) and three hybrids with
similar maturity backgrounds without any reported drought or
tolerance mechanisms (P1319, DKC 66-97, and N61X-3110) using
morphological and physiological traits, and to classify hybrids into
different groups of tolerance. Plants were subjected to three different
irrigation treatments: 100%, 66%, and 33% and drought treatments
were imposed five days after planting (DAP). Time series data was
taken for plant height and number of leaves. Several physiological
parameters were measured 3-weeks after planting. Root and shoot
parameters were estimated at the final harvest, 22 DAP. Most growth
and physiological parameters were reduced under drought stress
condition and differed in their response to drought. A cumulative
drought response index was developed by summing individual
response indices for each parameter and was used to classify hybrids
as drought tolerant, moderately drought tolerant, and drought
sensitive. Among the six cultivars tested, DKC 66-97 proved to be
the most drought tolerant and N61X-3110 was the most drought
sensitive. The differences in sensitivity identified among the corn
hybrids indicate the possibilities for validating the hybrids with
drought tolerance as well as lead to future research on studying the
effect of drought on other stages of growth.

P1.06

ASSESSING MORPHO-PHYSIOLOGICAL
CHARACTERISTICS AND MOISTURE DEFICIT STRESS
TOLERANCE OF RICE CULTIVARS

Bhupinder Singh?, Timothy Walker?, K. Raja Reddy*, Edilberto D.
Redofia®

Mississippi State University, Mississippi State, MS, USA, 2Horizon
Ag. LLC, Memphis, TN, USA, ®Delta Research and Extension Center,
Stoneville, MS, USA
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In an attempt to improve sustainability, many rice growers in the
southern USA are adopting water saving strategies to increase
rainfall capture and reduce water pumping. The majority of rice
produced is dry direct seeded, grown in upland conditions until
Vegetative-4 (V4) growth stage before a flood is established.
However, this may expose rice seedlings to early-season moisture
deficits that can severely affect the growth and physiological
processes. An experiment was conducted in a greenhouse to evaluate
15 rice cultivars commonly grown in Mississippi for early-season
moisture stress response. The three different soil moisture regimes,
100, 66, and 33% field capacity, were imposed during the early-
seedling growth, from 10 to 30 days after sowing (DAS). During the
stress period, morpho-physiological parameters including root traits
were measured 25 to 30 DAS. Significant moisture X cultivar
interactions were observed for most of the measured parameters.
Total drought response indices (TDRI), developed as a screening tool
to identify drought tolerance among the rice cultivars, and were
between 22.87 and 30.72 among the cultivars tested. Based on TDRI
and standard deviation, CLXL729 and CL142-AR showed the least
and the most drought tolerance during the seedling growth among 15
cultivars tested in this study. Significant linear correlation (R? =
0.61) was obtained for root to shoot parameters using a regression
analysis. The identified tolerance among the rice cultivars will help
the rice producers to select the cultivars for dry direct seeding
cultivation under variable soil moisture conditions.

P1.07

RICE CULTIVAR GROWTH AND DEVELOPMENTAL
RESPONSES TO TEMPERATURE DURING EARLY-
SEASON

Salah Jumaa, K. Raja Reddy
Mississippi State University, Starkville, MS, USA

Temperature is one of the major abiotic stress factors that affects
plant growth and development at various stages of plants. In the US
Midsouth, rice plants will be exposed to variable temperatures during
the, depending on the planting date. We hypothesize that rice
cultivars vary in their response to temperature. Four rice cultivars,
CL152, Bowman, Antonio, and Mermentau along with two hybrids
XL 753 and CLXL 745 most commonly grown in the US Midsouth
evaluated in this study for temperature tolerance. Five day/night
temperature treatments, 20/12 (very low), 25/17 (low), 30/22
(optimum), 35/27 (high), and 40/32°C (very high), were imposed
after the seedling establishment, 13 days after planting (DAS).
Growth and developmental including several root traits and
physiological parameters using the WinRHIZO root image analysis
system were recorded from plants harvested at 40 DAS. Based on
total low- and high-temperature response index methods, relative
temperature response scores were derived. Total low temperature
index values ranged from 13.53 to 20.05 whereas total high
temperature responses index values ranged from 30.03 to
47.11. Antonio, CL 152, and Mermentau were identified as sensitive
to cold- and heat-sensitive and XL 753 as highly cold/heat tolerant
hybrids, respectively, among the six cultivars tested. These results
may be useful for breeders to develop new rice cultivars which could
withstand low and high temperature conditions during seedling
stages. However, further large scale studies are needed to evaluate all
the cultivars in the controlled environments and field settings before
recommending them to the producers and breeders.

P1.08

FIELD CHARACTERIZATION FOR DEVELOPING AUXIN
AND GLYPHOSATE RESISTANT TOMATOES

Gourav Sharmat, Zhiming Yue?, Rick Synder?, Casey Barickman®,
Te-ming Paul Tseng*

!Mississippi State University, Mississippi State, MS, USA, ?Truck
Crops Branch Experiment Station, Crystal Spring, MS, USA, *North
MS Research and Extension Center, Verona, MS, USA

The United States is one of the world's leading producers of
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tomatoes, second only to China. In terms of consumption, tomato is
the nation's fourth most popular fresh-market vegetable. In
Mississippi it is grown on over 444 acres across 627 farms.
Unfortunately, tomato yield is reduced by up to 25% because of
herbicide drift mostly from row crops, thus discouraging the grower
near Mississippi delta region from growing tomatoes even in the
greenhouse. Major drifted herbicides are auxin herbicides and
glyphosate. Thus, there is a need of herbicide tolerant tomatoes with
better yield. We conducted a field experiment for characterization of
herbicide tolerant lines of tomatoes, selected from our previous
study. Ten different wild lines which were evaluated in the field.
Plants were treated with stimulated drift rates of herbicide one week
after transplant. The visual injury rating on the scale of 0-100% and
height was noted every week after the spray till 56 days after
treatment and in the end fruit yield was measured. Out of all these
accessions TOM18 AND TOM35 which are tolerant to the dicamba
have significant less injury then the commonly grown tomato but
their yields are similar to cultivated tomatoes. Whereas, for
quinclorac TOM129 was significantly different in terms of injury
and fruit yield from cultivated tomato. These tomato line can be
further use in the breeding programs, which will encourage farmers
of Mississippi to grow tomatoes.

P1.09

SCREENING SOYBEAN CULTIVARS FOR LOW AND
HIGH-TEMPERATURE TOLERANCE

Firas Alsajri, Chathurika Wijewardana, K. Raja Reddy
Mississippi State University, Mississippi State, MS, USA

Growth and yield of soybean are detrimentally affected by high
and low temperatures during seedling stages, depending on the
sowing dates. The objectives of this study were to evaluate 64
soybean cultivars representing maturity group IlI, IV, and V for
temperature tolerance and to classify them in to different temperature
tolerant groups. An experiment was conducted in sunlit controlled
chambers by imposing three temperature regimes 20/12, 30/22, and
40/32 °C during seed germination and seedling establishment under
optimum moisture and nutrient conditions. Physiological data
including canopy temperature and SPAD were measured before
harvest. Plant height, number of leaves on main stem, leaf area, and
plant-component dry weights were measured at 17 days after
planting. Several root morphological traits were assessed using
WIinRHIZO root imaging system. Soybean cultivars varied
significantly for many shoot and root parameters measured,
particularly plant component weights and root morphological
parameters among all temperatures. Cumulative low and high
temperature response indexes, developed by summing individual
response indices for each vegetative and physiological parameter,
were used to classify the cultivars as sensitive, moderately sensitive,
moderately tolerant, and tolerant. A strong and positive correlation
(R? = 0.96) was observed between high and low temperature
response indexes and implied that phenotypic characterization would
be applicable and behaved almost similarly under both low and high
temperatures. The identified heat- and cold-tolerant cultivars are
potential candidates in breeding programs and would provide an
option for the soybean producers to select cold and heat tolerant
cultivars for the early and late planting systems.

P1.10

EVALUATION OF DROUGHT TOLERANT MAIZE
GERMPLASM TO INDUCED DROUGHT STRESS

Chathurika Wijewardana, W. Brien Henry, K. Raja Reddy
Mississippi State University, Mississippi State, MS, USA

Corn is highly dependent upon soil moisture availability to
generate consistent and favorable yield. The objective of this study
was to assess photosynthesis responses of corn hybrids to drought
stress intensities with and without known drought tolerance
mechanisms. The six commercial hybrids, three drought tolerant,
DKC 65-81, P1498, and N75HGTA, and three standards with similar
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maturities, P1319, DKC 66-97, and N77P3111, were grown in four
sunlit, controlled environmental chambers for 38 days. Four variable
soil moisture treatments were achieved by manipulating irrigation
based on evapotranspiration of control treatments starting at two
weeks after planting. Plant biomass was measured at the final
harvest, 38 days after planting. Photosynthesis and stomatal
conductance and transpiration rates declined in all hybrids with
declining soil moisture levels. Even though significantly higher
values of these gas exchange parameters were observed under
optimum and across a wide range of soil moisture conditions, the rate
of declines of the parameters with unit decrease in soil moisture
content were not different between the two groups of corn hybrids.
These results suggest that greater rates of gas exchange properties
and associated biomass production was achieved by increasing the
potential photosynthesis under optimum conditions. The stress
response, however, is not modified among the two groups of corn
hybrids. This suggests that breeding should focus not only increasing
potential photosynthesis, but also its response to drought conditions
to be able produce higher biomass and great yield

P1.11.

SCREENING RICE LINES FOR SALINITY TOLERANCE AT
EARLY STAGES

Nageebullah Nageebullah?, Elberto Redofia®, K. Raja Reddy*
!Mississippi State University, Mississippi State, MS, USA, 22Delta
Research and Extension Center, Mississippi State University,
Stoneville, MS, USA, *Mississippi State University, Mississippi State,
MS, USA

Rice is one of the most important food crops in the world,
consumed by more than 3 billion people. Salinity is an important
stress factor in rice growing areas and rice is very sensitive to salt
stress particularly at early vegetative stages causing yield reductions.
The objectives of this study were to determine the effect of different
salt concentrations and stress durations at seedling stage. Three rice
genotypes, Rex, HHZ12, and BR47, with varied stress tolerance
were grown in PVC pots, filled with sandy soil and irrigated through
an automated computer controlled drip system. The treatments
imposed included control, medium salt stress (EC 5 dS m-1) and
high salt stress (EC 10 dS m-1) delived. The results showed
significant decrease in most of the traits like shoots, roots and
physiological growth with increasing salt stress. The 10 dSm-1EC
daily caused the highest decline of shoot and root growth followed
by 5 dSm-1daily salt stress level. Overall, the cultivars BR47 and
Rex showed more tolerance to salt stress compared to HHZ12
cultivar. However, molecular analysis needs to be carried out to
uncover the possible QTLs related to salt resistance. The information
gained from this study may be useful in for the selection of salt
tolerant cultivars at seedling stage in the field.

P1.12

EFFECTS OF SOIL-APPLIED CHELATES ON GROWTH
AND CADMIUM ACCUMULATION IN IPOMOEA
LACUNOSA

Davesha Doty, Kendrick Tobias, Gloria Miller, Maria Begonia,
Gregorio Begonia
Jackson State University, Jackson, MS, USA

Phytoextraction is a cost-effective and enivronmentally-friendly
phytoremediation strategy for reducing toxic metal metal levels from
contaminated soils. This study was conducted to determine whether
the addition of synthetic chelates, ethylene glycol bis (beta-
aminoethyl ether)-N,N,N,N-tetraacetate (EGTA) and acetic acid
(HAc), can further enhance the root uptake and subsequesnt
translocation of Cd to the shoots. Seeds of morning glory (Ipomoea
lacunosa L.) were planted in plastic tubes containing top soil and
peat (2:1; v:v) spiked with various levels (0, 250, and 500 mg Cd/kg
dry soil)of cadmium nitrate. At 6, 8, and 10 weeks after emergence,
aqueous solutions of EGTA and HAc were applied to the root zone,
and plants were harvested at 0, 5, and 7 days after chelate addition to
coincide with the duration of maximum Cd availability as

40

determined from a corollary chelate-induced metal solubility study.
Our results revealed that morning glory was relatively tolerant to
moderate levels of Cd as shown by non-significant differences in
root and shoot biomass among treatments. An exception to this trend,
however, was the slight reduction in root and shoot biomass of plants
exposed to the highest Cd level in combination with the two chelates.
Root Cd concentration increased with increasing levels of soil-
applied Cd. Further, increases in root Cd concentration were
attributed to chelate amendments. In conclusion, morning glory
plants were grown to maturity in all treatments with no significant or
apparent morphological disorders, which indicated that this species
might be highly tolerant even at 500 Cd concentrations in soil.

P1.13

BIOAVAILABILITY AND UPTAKE OF LEAD BY SESBANIA
EXALTATA

Kimberly Gilmore, Elsie Madison, Gloria Miller, Maria Begonia,
Gregorio Begonia
Jackson State University, Jackson, MS, USA

Lead (Pb) binds strongly to soil particles and renders a significant
soil-metal fraction insoluble and largely unavailable for plant uptake.
This study was conducted to determine whether the application of
chelates to the soil can increase the bioavailability of Pb for plant
uptake. We mixed delta top soil and peat (2:1) and added lead
nitrate to generate a Pb-contaminated soil concentration of 2000 mg
Pb/kg dry soil. After incubating the Pb-spiked soil in the greenhouse
at JSU for 6 weeks, Sesbania plants were grown in the soil and
harvested at 6, 8, and 10 weeks after emergence. Six days before
each harvest, chelating agents (ethylenediaminetetraacetic acid
[EDTA] and acetic acid [HAc] alone or in combination) were applied
to the root zone as an aqueous solution in a 1:1 ratio with the Pb
concentration in the soil. Sequential extraction procedures were used
to assess selective chemical fractions of Pb in the soil. Our results
showed that a higher exchangeable fraction of Pb was available for
plant uptake after chelate amendment compared to before chelate
amendment. We also saw highe root and shoot Pb uptake after
chelate amendment compared to before chelate
amendment. Together these results suggest that chelate amendments
can promote the bioavailability of Pb in the soil and increased the
propensity for uptake by plants into roots and shoots. Further these
results indicate that Sesbania exaltata can be grown under elevated
Pb conditions and may be suitable as a potential crop rotation species
for phytoextraction.

P1.14

SUSTAINABLE VEGETABLE PRODUCTION PRACTICES
FOR SMALL-FARM FAMILIES

Chukwuma, Franklin; Njiti, Victor; and Nanjundaswamy, Ananda
Alcorn State University, Lorman, MS, USA

Alcorn State University sustainable vegetable production,
management and marketing project works with small-scale vegetable
producers to enhance the production and profitability of their
vegetable crops while reducing the use of high-risk pesticides. The
project utilized ten hand-on training sessions in 2014 and 2015 to
educated small and limited-resource farmers on activities as it relates
to sustainable vegetable production practices, good farm financial
management and alternative marketing strategies of their farming
operations. The trainings were conducted at Alcorn State University
demonstration centers located in Mound Bayou, Preston, Marks, and
Lorman Mississippi. A total of six hundred and fifty-three (653)
farmers and agriculture professionals received hands-on training
exercises. Pre-training survey indicated that70% of the farmers do
not keep records of their farming operations; 80% produce and sell
locally and 15% are engaged in some form of sustainable agricultural
practices. The survey also revealed that the average age of the
participating farmer is 45 years old. The farm size ranged from less
than 3 acres (5%), uptol0 acres (40%), 11-25 acres (35%) and more
than 25 acres (20%) and majority of the participants (84%) reported
that they receive just a fraction of their annual income from their
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farming operation. Retrospective post surveys were utilized to
determine the effectiveness of the trainings. Thus, the overall
participants’ knowledge was increased in all areas of instruction.

Thursday, February 23, 2017

EVENING

Ballroom

3:30 Dodgen Lecture and Awards Ceromony
General Poster Session
Immediately Following Dodgen Lecture

Friday, February 24, 2017
MORNING
Room Union C

8:00 WORKSHOP ON PLANT BREEDING

BREEDING AND PATHOLOGY FOR BIOTIC AND ABIOTIC
STRESSES OF SOYBEANS

Friday, February 24, 2017

AFTERNOON

12:00-1:00- Plenary Speaker

1:00-3:00- Millsaps HHMI Undergraduate Symposium

CELLULAR, MOLECULAR AND DEVELOPMENTAL
BIOLOGY

Chair: Davida Crossley
Alcorn State University
Vice-Chair: Donna M. Gordon
Mississippi State University
Vice-Chair: James A. Stewart
Mississippi State University

Thursday, February 23, 2017
MORNING
Room TC 214

02.01
9:30 MSAB NUTRIENT-DEPENDENT REGULATION
OF CAPSULE PRODUCTION IN
STAPHYLOCOCCUS AUREUS

Justin Batte, Mohamed O. Elasri
The University of Southern Mississippi, Hattiesburg, MS, USA

Staphylococcus aureus has developed a complex regulatory
network for controlling capsule. We identified a new regulator,
MsaB, which specifically binds the cap promoter. Other regulators
have also been shown to bind this region. Here, we explore the
interactions between MsaB and other nutrient-sensing regulators
(CodY and CcpE) binding cap. To explore the nutrient-dependent
interactions between MsaB and CodY or CcpE, we constructed
single mutations of codY and ccpE and double mutations of
msaABCR/codY and msaABCR/ccpE. We compared the capsule
phenotype of these mutants to msaABCR mutant under different
nutrient conditions. We also explored binding of MsaB to cap in
these mutants under nutrient-altered conditions. Under normal
conditions MsaB binds to and activates cap in late-
exponential/stationary phases. In the codY mutant we found that
MsaB binds to cap in all phases yielding capsule production during
all phases. Mutation of ccpE did not have any effect on MsaB

January 2017, Vol 62, No. 1

binding. Additionally, mutation of either gene significantly altered
transcription of msaB. Likewise, mutation of msaB significantly
altered transcription of both genes, while mutation of any of the
genes significantly altered transcription of cap. Here, we show that
mutation of any individual gene has an effect on the other genes
suggesting complex regulatory interactions between msaABCR,
codY, and ccpE. Additionally, we found MsaB and CodY have
nutrient-dependent ~ competitive  interactions to the cap
promoter. These results suggest that CodY represses cap
transcription under high nutrient conditions by blocking the MsaB
binding site. When nutrients are limited, CodY becomes unbound
allowing MsaB to bind and activate cap.

02.02

9:45 DRUG DESIGNING FOR HORMONE THERAPY
RESISTANT BREAST AND PROSTATE CANCERS

Pradip Biswas
Tougaloo College, Tougaloo, MS, USA

Hormone therapy resistant breast and prostate tumors are found to
resume growth in hormone independent manner and present a major
challenge in drug designing. In order to address the issue, we identify
alternate protein targets by elucidating protein-protein and protein-
DNA interfaces of ERa and AR and use them to develop new
generation of anti-cancer agents. Using crystal structures of ERo, and
AR Ligand binding and DNA binding domains, molecular modeling,
molecular dynamics simulations, and bioinformatics we identified
the hydrogen-bonding contact motifs that are responsible for
dimerization and/or DNA recognition. The crucial amino acids of a
motif are then grafted on stable helices (alanine and glutamine) in
order to develop peptidic inhibitors. Out of the three sequence motifs
identified for ERo dimerization, we have used LQXXHQXXAQ
(497-506) for peptide grafting and the designer peptides
AAHQALAQAAAAAAAAA, AADQADAQAAAAAAAAA are
tested in-vitro at collaborator's lab. In the presence of estrogen, both
our designer peptides exhibit significant suppression of ER-
expression in MCF-7 breast cancer cell lines. The designer peptides
inhibit ERo dimerization — an essential process in ER mediated
transcription. In AR, protein-protein  binding contacts are
insignificant to find a suitable target. The LCAXRXD motif (578-
584) of AR that binds with AR and DNA is being studied for its
suitability to develop designer peptide.Author acknowledges
financial support from MS-INBRE funded by NCRR/NIH-
5P20RR016476-11 and NIGMS/NIH-8P20GM103476-11.

02.03

10:00 DETERMINING THE FUNCTION OF THE
NITROGEN REGULATORY PROTEIN AREA IN
HISTOPLASMA CAPSULATUM

Logan Blancett, Glenn Shearer
The University of Southern Mississippi, Hattiesburg, MS, USA

Histoplasma capsulatum (Hc) is the etiological agent of
histoplasmosis, a common cause of respiratory mycoses in
humans. Hc is a dimorphic organism existing as a mold (M) at 25°C
and once inhaled by host (37°C) undergoes a dimorphic shift to the
yeast (YY) phase. This dimorphic shift is essential for the pathogenesis
of the organism within the host. The objective of this experiment to
investigate the nitrogen regulatory protein AreA and determine its
function. AreA has been found to be the key positive regulatory of
Nitrogen Catabolite Repression in other closely related species. AreA
transcript levels were determined under nitrogen-sufficient and
nitrogen-free conditions using quantitative RT-PCR.The TOR
inhibitor rapamycin was used to investigate it’s use as an activator of
AreA. Western blot was also performed to see changes, if any, in the
AreA protein as well as any post-translational modifications. We
have found that when subjected to a nitrogen-free environment AreA
was up-regulated by 3-fold. When rapamycin was introduced into a
nitrogen-sufficient environment AreA was up-regulated by 3-fold,
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which mimics the results of a nitrogen-free environment. From these
experiments we can conclude that AreA is playing a role in Nitrogen
Catabolite Repression in Hc. It can also be concluded that TOR is an
up-stream repressor of AreA since the addition of rapamycin, which
inhibits TOR, leads to the de-repression of AreA in a nitrogen-
sufficient environment.

02.04

10:15 MOUSE EMBRYONIC STEM CELLS ARE
INSENSITIVE TO THE CYTOTOXICITY OF
INFLAMMATORY CYTOKINES

Bohan Chen, Yanlin Guo
The University of Southern Mississippi, Hattiesburg, MS, USA

The inflammatory response is a critical part of innate immunity and
is presumably developed in most if not all, types of differentiated
mammalian cells. However, recent studies from our laboratory have
demonstrated that mouse embryonic stem cell (ESCs) lack responses
to viral/bacterial pathogens and inflammatory cytokines. Together
with similar observations in human ESCs by other investigators, we
conclude that ESCs have underdeveloped innate immunity. This
raises a fundamental biological question: why is such a vital defense
mechanism not developed in ESCs? Based on the fact that immune
and inflammatory responses generally have a negative impact on cell
proliferation and viability of tissue cells, we hypothesize that the lack
of innate immunity may protect ESCs from cytotoxicity from
inflammatory cytokines. To test this hypothesis, we compare the
effects of several major inflammatory cytokines induced by bacterial
and viral infection, including TNFa, IFNo, IFNB, and IFNy, on ESCs
and ESC-differentiated fibroblasts (ESC-FBs, which have partly
developed innate immunity). Our results showed that individual
cytokines caused a slight cell proliferation inhibition in ESC-FBs,
but the combination of TNFa with IFNy (or IFNa) caused dramatic
cell death in ESC-FBs. On the other hand, none of these treatments
showed apparent effects on ESCs. The responsiveness of ESC-FBs
to TNFa and IFNy was further confirmed by the activation of
transcription factors NFxB and STAT1, respectively. However, none
of these events took place in ESCs. These results support the
hypothesis that the lack of innate immune responses could be a
protective mechanism for ESCs during early embryogenesis.

10:30-10:45 Break

02.05

10:45 CHARACTERIZATION OF PUTATIVE TICK
SALIVARY ANTIGENS RESPONSIBLE FOR RED
MEAT ALLERGY

Gary Crispell, Shahid Karim
The University of Southern Mississippi, Hattiesburg, MS, USA

In the United States, the Lone Star tick (Amblyomma
americanum) has been uniquely linked to the development of an
unusual delayed allergic reaction to a carbohydrate commonly found
in non-primate mammalian meat products. Sensitization to the
oligosaccharide galactose-a-1,3-galactose (a-Gal) following tick
bites has been speculated to be the source of delayed-type
anaphylactic reactions in response to consumption of red meat
products. In this study, an immuno-proteome approach was utilized
to identify tick salivary antigens of interest. Western blot analysis
was initially used to identify areas with proteins containing a-Gal.
In-gel trypsin digestions and LC-MS/MS identified two putative
glycoproteins from tick salivary glands. N-linked glycosylations of
the identified proteins were confirmed using PNGase F to cleave the
carbohydrates. Artificial feeding of ticks using human blood with a
membrane feeding system provided additional evidence that a-Gal is
induced upon blood feeding in the tick salivary glands. An RNA
interference approach was utilized to knockdown one of the
identified tick salivary antigens to assess its functional role in red
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meat allergy. The functional roles of the identified tick antigens will
be presented.

02.06

11:00 EXPRESSION STUDIES OF A MOLD-SPECIFIC
GENE, IN THE DIMORPHIC FUNGUS
HISTOPLASMA CAPSULATUM

Davida Crossley*, Glenmore Shearer, Jr?
IAlcorn State University, lorman, MS, USA, 2The University of
Southern Mississippi, Hattiesburg, MS, USA

Histoplasma capsulatum (Hc) is a dimorphic fungus that is the
causative agent for the respiratory infection histoplasmosis. The
fungus is found in the environment as a multi-cellular saprophytic
mold, and converts to a uni-cellular parasitic yeast in the lungs. The
yeast is highly studied because the yeast is the pathogenic
morphotype. Studies on Hc mold is highly overlooked. This research
focuses on expression analysis of the M46 gene in Hc. M46 is up-
regulated in Hc mold and is down-regulated in Hc yeast. Preciously,
northern blot analysis with four commonly used Hc strains has
shown that M46 is up-regulated in strains G186AS and Downs mold,
but is down regulated in strains G184AS and G217B mold. Reasons
for lack of expression of M46 in strains G184AS and G217B are
unknown. Projects such as promoter analysis, and gelshift analysis,
are currently being investigated to determine the reason for lack of
expression. The M46 promoter from all four Hc strains has been
sequenced and has been fused to the reporter GFP to determine if the
promoter is functional. A gel shift analysis by using the promoter
regions of interest, will be used to help determine if there are
transcription factors that may be the reason for lack of expression in
the latter strains. Because the function of M46 is unknown, the time
of M46 expression could correlate with the function of M46.

02.07

11:15 ROLE OF MSAABCR OPERON IN CELL WALL
BIOSYNTHESIS IN STAPHYLOCOCCUS
AURESUS

Bibek G C, Gyan S. Sahukhal, Mohamed O. Elasri
The University of Southern Mississippi, Hattiesburg, MS, USA

Staphylococcus aureus is an important human pathogen in both
community and health care settings. One of the key problems with S.
aureus as a pathogen is the acquisition of antibiotic resistance.
Vancomycin has been used successfully to treat MRSA infections.
However, vancomycin resistance inS. aureus is becoming
increasingly prevalent. Previously, we have shown that deletion of
the msaABCR operon effects cell wall thickness and vancomycin
resistance in S. aureus. However, the mechanism by which this
operon affects cell wall biosynthesis and vancomycin resistance in S.
aureus is not known. We found that the msaABCR mutant cells and
its respective purified Peptidoglycan (PG)-main constituents of cell
wall, were more susceptible to lysozyme lysis compared to wild type
strains. However, the msaABCR mutant cells showed increased
tolerant to lysostaphin treatment. Additionally, HPLC analysis of
peptidoglycan muropeptides of the msaABCR mutant showed
significant reduction in the proportion of oligomeric muropeptides
compared to wild type S. aureus. Results from this study shows that
the msaABCR operon mutant are defective in PG-crosslinking most
likely due to defective Penta-glycine chain in the cell wall. We will
further characterize these phenotypes in genetic level to define the
mechanism of regulation of cell wall biosynthesis and other cell
envelope related stress by msaABCR operon.

Journal of the Mississippi Academy of Sciences
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02.08

11:30 SPLIT TOP REGULATES DORSAL-VENTRAL
PATTERNING AND CELL MIGRATION IN
ZEBRAFISH

Yvette Langdon?, Ricardo Fuentes?, Mary Mullins?
IMillsaps College, Jackson, MS, USA, 2University of Pennsylvania,
Philadelphia, PA, USA

Little is known about the maternal factors that function in body
axis formation during vertebrate embryonic development. To identify
these factors, a recessive maternal-effect mutagenesis screen was
performed in the zebrafish Danio rerio. One such mutant, split top
exhibits a dorsalization of the embryonic axis. Clutches of embryos
from split top mutant mothers are characterized by the five classic
dorsalized phenotypic classes, as well as some additional defects.
The mutant embryos show an expansion of dorsal markers and a
corresponding reduction in ventral markers during gastrulation
indicative of dorsalization. The dorsalization defects can be rescued
by mis-expression of either BMP2 or BMP7 ligands, or by de-
repression of BMP signaling by knockdown of BMP antagonists.
The additional defects appear to be the result of altered
morphogenesis, including defects in epiboly progression, the process
by which the blastoderm cells migrate over and surround the yolk.
Mutant embryos display altered microtubule and actin cytoskeletal
networks in the yolk cell, which can account for the epiboly defects
observed. split top mutant embryos also appear to be defective in the
cell movement process of convergence and extension. We mapped
the split top mutation and identified cathepsin B, a as the gene
disrupted in split top mutants.This work was supported by NIH grant
R01-GM56326, NIH training grant T32HD007516, the PENN-PORT
training program, and by the Mississippi INBRE, funded by an
Institutional Development Award (IDeA) from the National Institute
of General Medical Sciences of the National Institutes of Health
under grant number P20GM103476.

Thursday February 23, 2017
AFTERNOON
Room TC 214

1:00-3:00 Bioinformatics Symposium

Mississippi INBRE Symposium: METAGENOMICS TO
FUNCTIONAL MICROBIOME

Organizer: Shahid Karim, Bioinformatics Director, Mississippi
INBRE; Professor of Biological

Sciences, The University of Southern Mississippi
(Shahid.Karim@usm.edu)

1:00-1:05 pm: Introduction

1:05 CHALLENGES AND ADVANCES IN THE
METAGENOMIC AND MICROBIOME
CHARACTERIZATION OF BACTERIA IN
CLINICAL AND ARTHROPOD VECTOR
SAMPLES.

Dr. Gregory Dasch,
Center for Disease Control and Prevention, Atlanta, GA, USA

1:25 MICROBIAL COMMUNITIES ASSOCIATED
WITH THE BIOTRANSFORMATION
POTENTIAL OF INSENSITIVE EXPLOSIVES
IN SURFACE SOILS.

Dr. Fiona Crocker,
USACE Engineer Research and Development Center, Vicksburg,
MS, USA

January 2017, Vol 62, No. 1

1:40 THE RHESUS MACAQUE GUT MICROBIOME
AS A MODEL FOR HUMAN HEALTH AND
DISEASE.

Dr. Eric J. Vallender,
University of Mississippi Medical Center, Jackson, MS, USA

1:55 RESOURCES FOR HIGH THROUGHPUT
GENOMIC TECHNOLOGY IN MISSISSIPPI:
APPLICATION FOR METAGENOMICS/16S
MICROBIAL SEQUENCING.

Dr. Michael R. Garrett,
University of Mississippi Medical Center, Jackson, MS, USA

2:10 THE EFFECT OF SOIL MOISTURE ON THE
STRUCTURE AND ACTIVITY OF
MICROBIAL COMMUNITIES IN THE
RHIZOSPHERE OF WHEAT.

Dr. Dmitri Mavrodi,
The University of Southern Mississippi, Hattiesburg, MS,

2:25 EVOLUTION OF THE GENOMES OF THE
COXIELLA-LIKE ENDOSYMBIONTS OF
TICKS.

Dr. Arunachalam Ramaiah,
Center for Disease Control and Prevention, Atlanta, GA,

2:40 TARGETED NEXT GENERATION
SEQUENCING OF MICROBIAL
COMMUNITIES AS ATOOL FOR
ECOLOGICAL INFERENCE.

Bram Stone,
University of Mississippi, Oxford, MS, USA

2:55 CONCLUDING REMARKS

Thursday, February 23, 2017
EVENING
Ballroom
3:30 Dodgen Lecture and Awards Ceromony
General Poster Session
Immediately Following Dodgen Lecture
P2.01

CHARACTERIZING WILD-TYPE AND PHOSPHOMIMETIC
MUTANT MUNC18 PROTEINS IN RECONSTITUTED
DEGRANULATION ASSAY

Pratikshya Adhikari, Hao Xu
The University of Southern Mississippi, Hattiesburg, MS, USA

Mast cells require multiple Q and R-SNAREs to undergo
compound degranulation and piecemeal degranulation, which
underlie the selective release of proinflammatory mediators such as
histamine and TNFo. We have previously identified six distinct
exocytic  trans-SNARE  complexes relevant in  mast cell
degranulation: i) VAMP2/syntaxin3/SNAP-23,

i) VAMP2/syntaxind/SNAP-23,
iii) VAMP3/syntaxin3/SNAP-23,
iv) VAMP3/syntaxind/SNAP-23,
v) VAMP8/syntaxin3/SNAP-23,

vi) VAMP8/syntaxind/SNAP-23 and shown that Muncl8a
specifically activates VAMP2 and VAMP3 based reactions. In this
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study we investigated the activities of Munc18b and Munc18c, both
of which are also linked to mast cell degranulation. We showed that
Munc18c exhibit the same specificity as Munc18a, albeit at lower
salt concentrations. Meanwhile, Munc18b was able to stimulate
VAMP8/syntaxin3/SNAP-23 based reaction. Since Muncl8s are
phosphorylated in various secretion cells including mast cells, we
generated phosphomimetic mutants for each Mun18 isoform based
on previously reported studies and tested their function in
reconstituted ~ fusion  reactions. However, none of the
phosphomimetic mutants appear to differ in activity or specificity as
compared to the wild-type, suggesting these phosphorylation events
affect Munc18 interaction with SNARE-independent partners in the
fusion reaction.

P2.02

CHARACTERIZING THE IMPACT OF OCCIDIOFUNGIN
ON MORPHOGENESIS OF CANDIDA ALBICANS

Aaron W. Albee, Donna M. Gordon
Mississippi State University, Mississippi State, MS, USA

Occidiofungin is a glycolipopeptide derived from Burkholderia
contaminans shown to have broad fungicidal properties. This
includes Candida albicans, a dimorphic fungus with potentially life
threatening medical complications for immunocompromised
individuals. This study focuses on the effects of occidiofungin on the
dimorphic switching of C. albicans. Biological triggers shown to
induce filament formation include pH, temperature, media
conditions, and the presence of quorum sensing molecules. To
determine the impact of occidiofungin on morphogenic switching,
cells were grown to saturation in YPD media. To induce hyphae
formation, cells were diluted into fresh media and placed at 37°C.
Occidiofungin, at 0.5X MIC, was added immediately prior to the
temperature shift; an equal volume of DMSO was added to the
control culture. Samples were removed at defined intervals for data
collection. The results showed a reduction in cell count, inhibition of
morphogenic switching with only a small abnormal hyphae growth
in treated samples. Accompanying shorter hyphae are general defects
in overall hyphal morphology. These defects will be further
analyzed by calcofluor white and FITC-concanavalin A staining to
monitor chitin and cell wall mannan distribution, respectively. Data
from these experiments show occidiofungin has an inhibitory effect
on the morphogenic switching of C. albicans. Given the importance
of switching to C. albicans pathogenesis, these findings support the
need for future studies aimed at detailing the impact of occidiofungin
on cellular structural components, cell wall composition, and plasma
membrane changes and their link to hyphae formation.

P2.03

LEAD NITRATE INDUCED CYTOTOXIC EFFECTS TO
HUMAN LEUKEMIA CELLS THROUGH OXIDATIVE
STRESS

Brandon Barner, Michael Shivers, Clement Yedjou, Paul Tchounwou
Jackson State University, Jackson, MS, USA

Lead is a heavy metal that is found naturally in the earth
crust. Throughout history, lead has been used in various industrial
applications including the manufacturing of fossil fuels, paint,
plumbing materials, batteries, and cosmetics. Despite its beneficial
industrial uses, lead has caused environmental contamination of the
air, water, and soil. Recent studies conducted by US Environmental
Protection Agency reported that children and pregnant women are
the population most vulnerable to the toxic effects of lead exposure.
Additionally, a widely cited scientific paper suggests that lead
exposure during pregnancy can inversely affect fetal growth,
neurological development, and cause spontaneous abortion. The
present study was designed to use HL-60 cells as a test model to
determine whether lead treatment induced toxicity to human
leukemia cells is mediated through oxidative stress. Human leukemia
(HL-60) cells were treated with different concentrations of lead
nitrate for 24 hr. Live and dead cells was determined by trypan blue
exclusion test and microscopic imaging. The role of oxidative stress
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in lead nitrate toxicity was assessed by lipid peroxidation,
glutathione peroxidase (GPx) and catalase (Cat) assays, respectively.
Oxidative stress biomarkers showed significant increase (p <0.05) of
malondialdehyde levels on one hand and gradual decrease of
antioxidant enzyme activity (GPx & Cat) on the other hand with
increasing lead nitrate concentrations. Taken together, finding from
the present study demonstrates that lead nitrate treatment induced
cytotoxic effects through oxidative in HL-60 cells.

P2.04

HYPERTENSION IN HELLP SYNDROME IS ASSOCIATED
WITH INCREASED REACTIVE OXYGEN SPECIES

Allison Barnes!, Kedra Wallace?, Shauna Spencer?, Teylor Bowles?
Tougaloo College, Tougaloo, MS, USA, 2University of Mississippi
Medical Center, Jackson, MS, USA

HELLP syndrome is associated with oxidative stress which is
suspected to play a role in the hypertension and endothelial
dysfunction associated with the disease. The objective of the current
study was to examine a role for reactive oxygen species (ROS) in
mediating the hypertension associated with HELLP syndrome. To
address this objective on gestational day (GD) 12 miniosmotic
pumps infusing sEndoglin (7ug/kg) and sFlt-1 (4.7ug/kg) were
implanted into normal pregnant (NP) rats to induce HELLP
syndrome. On GD18 carotid catheters were inserted into HELLP and
NP rats and mean arterial pressure (MAP) was recorded on GD19.
Rats were treated with the superoxide dismutase inhibitor (Tempol)
in their drinking water to determine if blockade of oxidative stress
decreased hypertension. MAP was significantly increased in HELLP
rats (120.6+7.86mmHg) compared to NP rats (94.25+2.58mmHg;
p=0.007). Urinary isoprostane, a marker of lipid peroxidation, was
increased in HELLP rats (p=0.003) compared to NP rats. Placental
NADPH oxidase stimulated ROS increased from 3421+831.2 to
6840+1175 relative light units (RLU)/min/mg in NP to HELLP rats
(p=0.038). Placentas from HELLP rats also had a significant increase
in total antioxidant capacity (TAC; 155.4+39.42 CRE/mg) compared
to NP rats (54.07+5.09 CRE/mg; p=0.04). Administration of Tempol
to HELLP rats significantly decreased MAP (p=0.04), urinary
isoprostane (p=0.01) and the placental TAC (p=0.06). These data
support the hypothesis that hypertension in response to anti-
angiogenic imbalance is mediated in part by oxidative stress.

P2.05

POPULATION OF OLIGODENDROCYTE PRECURSORS IN
WHITE MATTER OF MICRORNA-21 KNOCK-OUT MICE

Hannah Bonner!, Damian Romero?, J. Javier Miguel-Hidalgo?
1Belhaven University, Jackson, Mississippi, USA, 2University
Mississippi Medical Center, Jackson, MS, USA

Micro-RNAs are small inhibitory RNAs that reduce expression of
certain proteins by interfering with mRNA translation. Micro-RNA
21 (miR-21) is particularly enriched in oligodendrocytes, and our
prior research has shown a reduction in miR-21 in the white matter
(WM) of human subjects with depression. MiR-21’s roles in glial
cells are currently unknown. We hypothesized that reduction of miR-
21 could cause alterations in oligodendrocyte precursors that would
be reflected in miR-21-containing mature oligodendrocytes. To test
this hypothesis brain tissue sections from mice with the miR-21 gene
knocked out (KO) and wild-type mice (WT) were labeled by
immunohistochemistry for neuron-glial antigen 2 (NG2) and platelet-
derived growth factor receptor alpha (PDGFRA), both of which are
markers for oligodendrocyte precursors. The corpus callosum, the
main WM bundle connecting both cerebral hemispheres, was
analyzed using Stereolnvestigator to quantify cell morphology and
number. Analysis of the labels showed a significantly greater density
of PDGFRA-expressing cells in the KO mice. There was no
significant difference in NG2 expression between the KO and WT
mice. These results suggest that mi-R21 reduction might result in
alterations in WM oligodendrocyte precursors. We speculate that
reduction of miR-21 may inhibit maturation of some precursors to
oligodendrocytes. The results from this research contribute to an
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understanding of the mechanisms by which miR-21 may be involved
in glial cell pathology observed in depression and alcoholism. Future
directions may include analysis of PDGFRA and NG2 cells in the
white matter from humans diagnosed with depression and alcoholism
and correlation with miR-21 levels.

P2.06

THE MSAABCR OPERON MUTANT STAPHYLOCOCCUS
AUREUS IS DEFICIENT IN PERSISTERS BY
AMINOGLYCOSIDES

Aaliyah Cole, Shanti Pandey, Gyan Sahukhal, Mohamed Elasri
The University of Southern Mississippi, Hattiesburg, MS, USA

Persister cells comprise a phenotypic variant that shows extreme
antibiotic tolerance resulting in chronic infections. While this
phenomenon has posed a great threat in public health, mechanism
underlying their formation in Staphylococcus aureus remains largely
unknown. Increasing evidences of presence of persister cells in
recalcitrant infections underscores the great urgency to unravel the
mechanism by which these cells are developed. We characterized
msaABCR operon that plays roles in regulation of virulence, biofilm
development and antibiotic resistance. We hypothesized that the
operon also plays role in persister cell formation. In this study, we
tested whether the metabolites enhances the killing effect of
aminoglycosides (gentamycin) and compared the number of persister
cells formed between wild type (WT) USA300_LAC strain and
msaABCR deletion mutant in gentamycin treatment. Our study shows
that the msaABCR mutant is defective in persister cells while treating
with gentamycin with fructose. The complemented msaABCR
restored the phenotype thus showing strong effect of the operon
enhancing the uptake of metabolites. Further, we will try to identify
the molecular mechanism of regulation of transporter genes by
msaABCR operon which enhances their uptake leading to higher
killing effects of persisters. This study will bring new insights into
the designing of effective drugs against the persisters overcoming
failures of staphylococcal infections.

P2.07

AGMATINE CAUSES NEUROBLASTOMA
PROLIFERATON, METABOLIC DOWN-REGULATION IN A
3-DIMENSIONAL INVITRO COLON MODEL

Jason Cooper, John Piletz
Mississippi College, Clinton, MS, USA

The gut microbiota has long been known to facilitate nutrient
catabolism, vitamin synthesis, and pathogen elimination. Yet, these
indwellers have more recently been realized to modulate our
endocrine and enteric nervous systems. Agmatine, decarboxylated
arginine, is an endogenous polycation, produced: (1) abundantly
(mM levels) by enteric bacteria in a dynamic manner linked to
bacterial pH control; (2) much less abundantly in human cells as a
neurotransmitter acting on  multiple receptors.  Previous
investigations have shown that mM agmatine leads to lowered
proliferation in vitro when applied to a human gut epithelial cell line
(C2BBe1l) as well as lowered proliferation applied to another cell
line from a human neuroblastoma (SH-SY5Y). Anti-proliferative
mM effects of agmatine in endothelioma cells are also known to be
linked to lowered intracellular polyamine levels, reduced DNA
synthesis and arrested cells in S-phase and G2 phase. To more
accurately model the physiological and anatomical environment of
the gut, we now describe an in vitro 3-dimensional system using the
same cell lines co-cultured. Millimolar agmatine added exclusively
to overlayered C2BBel cells in this model caused a pro-proliferative
response in the underlying SH-SY5Y cells which coincidentally
displayed lowered metabolic activity per neuron than
pretreatment. This unexpected response hinted that growth factors
were released in the 3D cell model, a finding that we have followed-
up with western dot blots of growth factor receptor kinase
activations. This unfolding signaling pathway of agmatine from
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lumen-to-neurons may be one way that gut microbiota interact with
our enteric nervous system and upward to the brain.

P2.08

THE NEUROPROTECTIVE ROLE OF MIR-1017, A 3'
TAILED MIRTRON

Matthew de Cruz, Alex Flynt, Kody Mansfield
The University of Southern Mississippi, Hattiesburg, MS, USA

MicroRNAs (miRNAs) regulate the expression of most animal
mRNAs. Due to the pervasive activity of these genes many roles
have been identified in development and physiology, however many
remain uncharacterized, especially non-canonical family members.
Here we identify a function of a 3’ tailed mirtron, miR-1017. miR-
1017 is encoded within an intron of an Acetylcholine receptor,
nAChRo2. Visualizing GFP driven by nAChRa2 transcriptional
enhancer sequences showed the miR-1017 host transcript is present
in adult gustatory organs and the associated region of adult brains,
specifically the suboesophageal ganglion. Consistent with a role in
neurobiology, many miR-1017 predicted targets have roles in
neurons. Using mir-1017 knock out (KO) flies, we found
derepression of two targets: nAChRaS and its host transcript
nAChRa2. GFP driven by nAChRo2 in the mir-1017 KO showed a
broader expression pattern, suggesting a role in a negative feedback
loop that modulates sensitivity of neurons to Acetylcholine (Ach).
Numerous neurodegenerative diseases including Alzheimer’s disease
(AD) have shown that increased receptor activity causes reactive
oxygen species to develop, which leads to neurodegeneration.
Indeed, miR-1017 KO presents reduced lifespan, poor climbing
ability, and an increase in Cleaved Caspase staining in the CNS.
miR-1017 may function to limit Ach activity and protect from
excitotoxic-induced  neurodegeneration.  Interestingly, ectopic
expression of miR-1017 can rescue lifespan and neurological
function in a fly AD model. This research demonstrates the
importance of miRNA-mediated gene regulation, even when enacted
by non-conventional species.

P2.09

THE EFFECTS OF TESTOSTERONE ON BEHAVIOR AND
MUSCLE PHYSIOLOGY IN FEMALE MANAKINS

Braxton Dupuy, Lainy Day
University of Mississippi, Jackson, MS, USA

Testosterone plays a pivotal role in motivation to produce sexual
courtship displays. However, it also has a strong influence on muscle
physiology. In adult golden-collared manakin males which is a bird
with an acrobatic courtship, particular muscles used in the display
have upregulation of parvalbumin, insulin-like growth factor I,
myogenic differentiation factor D, and myostatin which are
responsible for increasing muscle activity, increasing muscle mass,
regulating muscle composition, and negatively regulating cellular
division, respectively, in response to testosterone treatment. Since
testosterone also causes males to display, we cannot untangle the
effects of testosterone versus exercise on gene expression.
Testosterone treatment in juvenile male and female manakins can
also activate a male-like courtship display. Because not all females
perform the male-like display, we can determine the independent
effects of testosterone and exercise on muscle gene expression and
determine if testosterone affects male and female muscle
physiological similarly. We used video analyses to measure the
quantity of male-like display behavior performed by testosterone-
treated and control females to separate them into testosterone plus
exercise, testosterone no exercise, and control no exercise groups.
We will then use quantitative PCR to determine if testosterone
increases expression of our genes of interest, and to isolate the
effects of testosterone and exercise on this gene expression. We
hypothesize that due to the sexually monomorphic distribution of
androgen receptors the response to testosterone will not differ
between the sexes. Further, we predict that the highest gene
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expression will occur in those birds that had testosterone and
exercised.

P2.10

DIFFERENTIAL EXPRESSION OF ASPERGILLUS FLAVUS
MILRNAS IN AFLATOXIN-RESISTANT MAIZE INBRED
LINES

Amanda Harper, Katy Franks, Din-Pow Ma
Mississippi State University, Mississippi State, Mississippi, USA

Corn is frequently infected by a soil fungal pathogen Aspergillus
flavus at both pre-harvest and post-harvest stages. Infected corn by A.
flavus strains can produce aflatoxins B1 and B2, and ingestion of
corn contaminated with aflatoxins causes aflatoxicosis that damages
the liver and suppresses the immune systems. One of the strategies in
reducing aflatoxin contamination is to breed maize lines with
resistance to A. flavus. Several resistant maize inbred lines have been
developed by Dr. Williams’s research group at USDA/ARS at
Mississippi State. The maize inbred lines that are resistant and
susceptible to A. flavus would provide excellent materials/models for
studying molecular mechanisms of maize resistance to the fungus.
Understanding the mechanisms of maize resistance to A. flavus is the
key to develop resistance management strategies. One hundred and
thirty-five miRNA-like RNAs (milRNAs) had been identified in A.
flavus via lllumina deep sequencing, and the expression of them was
found to be correlated with aflatoxin production. This suggested that
the milRNAs might play an important role in regulation of aflatoxin
production and accumulation. In this research, A. flavus NRRL 3357
producing high levels of aflatoxin and A. flavus NRRL 21882 with
no aflatoxin production had been used to inoculate kernels of
resistant (Mp719) and susceptible (Va35) maize lines, and A. flavus
milRNAs differentially expressed in corn kernels of the two lines
were identified and further validated by real time RT-PCR.

pP2.11

GARLIC EXTRACT INDUCES TOXICITY TO HUMAN
LEUKEMIA CELLS (HL-60) THROUGH OXIDATIVE
STRESS

Melody Holmes, Michael Shivers, Clement Yedjou, Paul
Tchounwou
Jackson State University, Jackson, MS, USA

Garlic supplementation in diet has been shown to be beneficial to
cancer patients. Recently, its pharmacological role in the prevention
and treatment of cancer has received increasing attention. However,
the mechanisms by which garlic extract induces cytotoxic effects in
cancer cells remain largely unknown. The present study was
designed to use HL-60 cells as a test model to determine whether
garlic treatment induced toxicity to human leukemia cells is
mediated through oxidative stress. Human leukemia (HL-60) cells
were treated with different concentrations of garlic extract for 24 hr.
Live and dead cells were determined by trypan blue exclusion test
and microscopic imaging. The role of oxidative stress in garlic
toxicity was assessed by lipid peroxidation, glutathione peroxidase
(GPx) and catalase (Cat) assays, respectively. Oxidative stress
biomarkers  showed significant increase (p <0.05) of
malondialdehyde levels on one hand and gradual decrease of
antioxidant enzyme activity (GPx & Cat) on the other hand with
increasing garlic doses. Taken together, finding from the present
study demonstrates that at therapeutic concentrations, garlic
treatment induced cytotoxic effects through oxidative in HL-60 cells.

P2.12

IDENTIFICATION AND MUTAGENESIS OF SYMBIOTIC
REGULATORS IN XENORHABDUS NEMATOPHILA

Abbie Joiner, Ryan Martin, Elizabeth Hussa
Millsaps College, Jackson, MS, USA

The bacterium Xenorhabdus nematophila engages in a mutualistic
relationship with Steinernema carpocapsae nematodes, and together
these partners invade and kill a variety of insect larvae, mostly of the
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Lepidopteran order. Though some microscopic data has suggested
that X. nematophila and related species form aggregated
communities called biofilms inside the nematode host, the role of
biofilm formation in host association and/or transition between hosts
is unknown. In an attempt to more directly investigate the role of
biofilm formation on mutualism and pathogenesis by X. nematophila,
we identified genes with predicted roles in biofilm formation and
targeted them for mutagenesis. These genes include two component
signal transduction regulators homologous to baeR, which responds
to Escherichia coli cell envelope stress, and uvrY, which is
associated with a complex metabolic regulatory pathway and
activates biofilm formation (also in E. coli). We also targeted manA,
predicted to be involved in exopolysaccharide production, and
XNC1 2836, a gene encoding a putative diguanylate cyclase
enzyme. In addition, we screened a library of random transposon
mutants for differences in biofilm formation relative to the wild-type
strain. We obtained and examined two such transposon mutants with
enhanced biofilm phenotypes, and preliminary results indicate that
biofilm formation may be detrimental to initial colonization of the
mutualistic nematode host, but provides an advantage for survival
within the nematode host.

P2.13

CORRELATION OF DOUBLE CORTIN LIKE KINASE 1
(DCLK1) WITH COLORECTAL CANCER

Kierra Jones, Lianna Li
Tougaloo College, Tougaloo, MS, USA

Colorectal cancer is a prevalent disease. Almost 50,000 people die
from colorectal cancer each year. The current treatment for colorectal
cancer includes surgical removal plus chemotherapy. However,
about 50% of the patients will have recurrence within 5 years. The
reason for this recurrence is believed to be the existence of tumor
stem cells (TSCs). TSCs have become very important in the cancer
biology world because they can become potential therapeutic targets
for the treatment of cancer patients. Specific stem cell markers have
been identified for the stem cells in the gastrointestinal tract, and
double cortin like kinasel(DCLK1) is one of them. To determine the
correlation of DCLK1 with the tumorigenesis of colorectal cancer,
we established a DCLK1 over-expressing cell line with HCT116
cells, which is a colorectal cancer cell line. We confirmed over-
expression of DCLK1 with Western Blot. To assess whether DCLK1
affected growth of HCT116 cells, we measured cell growth using
MTT assay over a time course study. To evaluate whether DCLK1 is
correlated with chemoresistance of colorectal cancer cells, we treated
cells with 5-fluoriuracil(5-Fu) at different dosage. Our results
demonstrated that DCLK1 over-expressing cells do show a much
higher level of DCLK1. DCLK1 over-expression inhibited growth of
the cells, indicated by a lower OD value than the wild type. Wild
type and DCLK1-over-expressing cells demonstrated different
viability after 5-Fu treatment at different dosages. In conclusion,
DCLK1 affects the cell growth of colorectal cells, and it might
correlate with chemoresistance of colorectal cancer cells.

P2.14

A TWO-STEP RT-PCR ASSAY FOR QUANTIFYING
TRICHOMONAS VAGINALIS VIRUS

Allison K. Judge?, Stephen J. Stray?, John C. Meade?, Cory G.
Toyota®

IMillsaps College, Jackson, Mississippi, USA, 2University of MS
Medical Center, Jackson, MS, USA

Purpose: Trichomoniasis is the most common non-viral sexually
transmitted infection (STI) in the world. The flagellated protozoan
Trichomonas vaginalis is the causative parasite of this infection. T.
vaginalis itself can be infected with up to four strains of T. vaginalis
virus (TVV1-4). Clinical isolates of T. vaginalis can be qualitatively
determined to be virus-positive or virus-negative with literature
primers that amplify regions specific to each virus. There is no
method for quantitatively assessing viral RNA found in T. vaginalis
cells. Methods: In order to assay viral RNA, plasmids constructed to
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include cloned TVV1-4 specific regions were used to generate
standard curves with a SYBR green-based qRT-PCR assay. For the
assay, either the plasmid or cDNA synthesized from total RNA
isolated from T. vaginalis cultures were used as the template.
Results: This assay was effective for assessing viral RNA copies in
T. vaginalis and was used to estimate the copy number in isolates
from the American Type Culture Center used in numerous other
studies. Initial data suggest that TVVs (particularly TVV1) are
present only in a low percentage of an isolate's cells, evidence which
may support the theory of strictly vertical transmission of T.
vaginalis virus. Conclusion: We have developed a qRT-PCR based
method for determining the copy number of TVV in T. vaginalis
cultures.  Acknowledgement: This work was supported by the
Mississippi INBRE, funded by an Institutional Development Award
(IDeA) from the National Institute of General Medical Sciences of
the National Institutes of Health under grant number P20GM103476

P2.15

USING ROSETTA TO STUDY THE FOLDING OF
MUTATIONS IN ASMALL ENZYME

Hristina Koceva, Christopher Jurgenson
Delta State University, Cleveland, MS, USA

We studied protein folding in silico of a small enzyme using
Rosetta by making mutations using the molecular grahics program
PyMol. We chose to work with HPrl5 — a structure with only 85
residues —and used the solved crystal structure (PDB ID: 3CCD) as a
structural guide for protein folding simulations. HPr15 is a histidine-
containing protein, which undergoes phosphorylation-catalyzed
formation of a succinimide intermediate. Upon hydrolysis of this
intermediate an aspartate intermediate exclusively forms rather than
isoaspartate. In this project, | mutated the active site of the HPr15
protein by changing amino acids involved in catalysis. Amino acids
mutations were made at positions 45K, 46S, 47L. Each residue was
changed to each of the following amino acids: Ala, Leu, Pro, Phe,
Asp, Glu, Lys and His. We took each mutant and ran a folding
simulation using the Rosetta suite of programs. Rosetta is useful for
predicting protein folding from a primary sequence. It is able to
compare non-covalent interactions using the existing protein
structure database and apply them to any primary sequence. The
Rosetta software offers an opportunity to observe how folding may
change if amino acid mutations are made without having to clone,
overexpress, purify and assay the protein. Each mutation showed a
shift in conformation of the B1 stand, which disrupted the central B-
sheet. These results indicate that making mutations at the active site
of HPrl5 may disrupt the overall fold of the protein that could
complicate overexpression, purification and therefore site activity
relationship studies.

P2.16

LOSS OF FUNCTION OF MS95 INHIBITS HISTOPLASMA
CAPSULATUM GROWTH UNDER OXIDATIVE STRESS.

Lauren Kennedy?, Erin Smith-Walker?, Logan Blancett?, Davida
Crossley?, Glen Shearer*

The University of Southern Mississippi, Hattiesburg, MS, USA,
2University of Mississippi Medical Center, Jackson, MS, USA,
3Alcorn State University, Lorman, MS, USA

Histoplasma capsulatum is a pathogenic fungus that is the
etiologic agent of the respiratory disease histoplasmosis in mammals.
Histoplasma undergoes a morphogenic shift from mold to yeast
which is crucial to the pathogenesis. This study is aimed at
elucidating the function of the mold-specific gene, MS95, which
shares homology with the S. cerevisiae DDR48 gene which is
involved in DNA repair and resistance to oxidative damage. We
plated 1.0 x 104 cells pL of G186AS (MS95+), G186AS (Ams95)
G186AS (ms95/MS95) strains, in triplicates, on Histoplasma
macrophage media (HMM) with varying concentrations of Paraquat
dichloride, which create oxidative stress. Growth of the mold was
monitored to determine the effect of loss of function in the MS95
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gene in resistance to this oxidative attack. A significant (two-tailed
student's T test) difference in growth was observed between the
MS95+ and Ams95 strains on plates containing 40uM, 60uM, 80uM
and 100uM concentrations of paraquat dichloride. Complementation
of the knockout mutant with a functional copy of MS95 mostly
restored the resistance to paraquat. Deletion of the MS95 gene
resulted in paraquat sensitivity. Restoration of MS95 activity
(confirmed by RT-PCR) restored paraquat resistance to near wild
type levels thus indicating that MS95 plays a role in resistance of H.
capsulatum to oxidative stress. Work is ongoing to determine if
MS95 also plays a role in DNA repair.

pP2.17
IDENTIFICATION OF BVES INTERACTING PROTEINS

Carol Kiam-Assato, DeAmber Doughty, Shenika Poindexter
Alcorn State University, Lorman, MS, USA

Adherens junctions (AJs) and tight junctions
(TJs) mediate epithelial cell-cell contact. Loss of cell-cell contact
leads to epithelial mesenchymal transition and regaining the contact
results in mesenchymal to epithelial transition. AJs and TJs have
also been shown to regulate Rho and WNT signaling respectively.
Therefore, modulation of the AJs and TJs alter regulatory signaling
for these pathways. BVESis a tight junction associated integral
membrane protein that is under expressed in colorectal
carcinoma. BVES expression has been shown to decrease anchorage
independence, proliferation, invasion and migration in Lim 2405 cell
lines. BVES knockdown in Caco-2 cell lines decreased trans-
epithelial ~ resistance  and increased  growth of  tumors in
a xenograph model. Although BVES has a role in colorectal
carcinoma, little is known about molecular pathways that BVES
regulates and even less about functional significance of BVES
interacting proteins. To determine unknown protein —protein-
interactions, a BVES yeast two-hybrid screen was employed. This
screen revealed several candidate proteins. We aimed to determine
the functional impact of BCAR3 on BVES. BCAR3 mapped to the
GEF domain of BVES and has been shown to play a role in
EMT. BCAR3 promotes migration and invasion; conversely,
knockdown inhibits migration and invasion in a panel of breast
cancer cell lines. To determine the functional significance of the
BCA3-BVES interaction, | will confirm the interaction via co-IP and
I will determine the effect of BCAR3 on the BVES dependent
phenotypes in colorectal carcinoma cell lines using knockdown and
overexpression approaches. The results will be discussed.

P2.18

DETERMINING WHEN M46 A PHASE-SPECIFIC GENE
EXPRESSES IN THE FUNGUS HISTOPLASMA
CAPSULATUM

Bryanna LeBeaux, Amber Harried, Davida Crossley
Alcorn State University, Lorman, MS, USA

Histoplasma capsulatum (Hc) is a dimorphic fungus that can exist
in the soils as mold, or in the human host as yeast. It is the yeast that
is the causative agent for the respiratory infection histoplasmosis.
Because the yeast is the pathogenic morphotype, it is highly studied.
Therefore, the mold is over looked. This study focuses on the mold
specific M46 gene, a gene that is highly regulated in the mold and is
down regulated in the yeast. A northern blot analysis from previous
studies has shown that M46 is expressed in Hc strains G186AS and
Downs, and is down- regulated in strains G184AS and G217B. The
reason for lack of expression in those two strains is unknown. The
purpose of this project is to use gel shift analysis to determine if the
reason for lack of expression of M46 is due to the presence or
absence of transcription factor(s). Two promoter regions of interest
will be used in the gelshift study that have shown a slight difference
in sequence, from the M46 expression strain promoter. The
expressing and non- expressing M46 strains will be presented side by
side, so that a comparison will be made based on a shift in signal.
The work is currently ongoing. We do expect to see a difference in
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size of shift when comparing the M46 expressing strains with the
M46 non-expressing strains. Future directions after this project, will
be to identify the protein that may be the cause for the lack of
expression.

P2.19

CHARACTERIZING THE E. COLI PROTEINS YFDW, YFDU
AND YFDX

Breaunna Lewis?, Cory G. Toyota?
Tougaloo College, Tougaloo, MS, USA, 2Millsaps College, Jackson,
MS, USA

Studies show that the formation of kidney stones is due to the
increased oxalate in the blood. Oxalate is an organic acid which
promotes a moderate acid tolerance response in E.coli K-12.
Scientists believe the presence of Oxalobacter formingenes plays a
key role in mediating mammalian calcium oxalate homeostasis.
Oxalobacter formingenes is a constrained anaerobe that lines the
human gastrointestinal tract and uses oxalate as an origin of energy
and carbon for cellular chemical compound production. We are
interested in three proteins: Yfdw, YfdU, and YfdX. Yfdw and
YfdU are needed for oxalate-induced acid tolerance response in
E.coli, and they are homologous to proteins formyl-CoA(FRC) and
Oxalyl-CoA decarboxylase(OXC) present in O.formingenes. FRC
transfers coenzyme A to oxalate from formyl-CoA forming oxalyl-
CoA which is subsequently decarboxylated by OXC. If Oxalobacter
is present then it can be a mediator in the transformation of oxalate
into formate and carbon dioxide in a coupled catalytic cycle which
will lower the oxalate in blood and lessen the chance of kidney stone
formation. YfdX is an unknown protein in Escherichia coli, but we
do know it is located downstream to the yfdxWUVE operon which is
needed for the long-term survival of the E.coli K-12 MG1655 strain.
We are working to clone these genes in order to express and purify
the active proteins. Before we are able to express recombinant
proteins we first have to build the construct. Using a cloning method
called In-Fusion allowed for the insertion of our PCR product into
the PNH-TrXT vector.

P2.20

IDENTIFICATION OF MIRNAS DIFFERENTIALLY
EXPRESSED IN FIBERS IN COTTON PHYA1 RNAI LINES

Qing Miao', Peng Deng?, Din-Pow Ma’, Sukumar Saha®, Johnie

Jenkins®

!Mississippi State University, Mississippi State, MS, USA, 2Weill

Cornell Medical College, New York, NY, USA, 3USDA-ARS, USA

Silencing phytochrome Al gene (PHYA1) by RNA interference in
upland cotton (Gossypium hirsutum L. cv. Coker 312) had generated
PHYA1 RNAI lines with improved fiber quality (longer, stronger and
finer fiber). In this study, a total of 77 conserved miRNAs belonged
to 61 families were identified in a PHYAL RNAI line and its parent
Coker 312 by using multiplex sequencing. Of these miRNAs, seven
(miR7503, miR7514, miR399c, miR399d, miR160, miR169b, and
miR2950) were found to be differentially expressed in RNAI cotton.
The target genes of these differentially expressed miRNAs were
involved in the metabolism and signaling pathways of
phytohormones, which included Gibberellin, Auxin and Abscisic
Acid. The expression of MYB transcription factors was also affected
by miRNAs in RNAI cotton. In addition, 35 novel miRNAs (novel
miR1-novel miR35) were identified in fibers for the first time in this
study. The target genes of the majority of novel miRNAs were also
predicted. Of these, nine novel miRNAs (novel-miR1, 2, 16, 19, 26,
27, 28, 31 and 32) were targeted to cytochrome P450 like-TATA box
binding protein (TBP). The gRT-PCR confirmed expression levels of
some miRNAs, and inverse expression patterns of four miRNAs-
targets pairs had also been detected via RNA deep sequencing.
Together, the results imply that miRNA mediated fine-tune gene
regulation might confer to the phenotype of the PHYA1 RNAI line
with improved fiber quality.
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KALE, APOTENTIAL TREATMENT FOR
NEUROBLASTOMA SHOWN BY KILLING SH-SY5Y CELLS

Yuhan Mao, John Piletz
Mississippi College, Clinton, MS, USA

Kale juice was our focus in an earlier presentation (Qizilbash et
al. MSAS 2015) showing arrest of B16F10 mouse melanoma cells at
doses that have no effect on the growth of non-malignant epithelial
cells. We hypothesized kale should also kill other human cancer cell
lines, such as the CACO-2 colon cancer and SH-SY5Y
neuroblastoma cell lines. To test this, we performed proliferative and
metabolic experiments on these cells using the same kale extracts
except filtered (0.2 pm) and adjusted the juice pH from 6.5 to
7.4. First, the SH-SY5Y cells were allowed to proliferate
exponentially, then synchronized for 1 day by reducing from 10% to
1% fetal bovine serum, followed by a 5-day time-course experiment
with 1.4% of full juice — a sub-optimal dose based on the melanoma
cells. SH-SY5Y numbers dropped 54.6% after 4 days treatment with
the 1.4% kale juice. Cell diameters in the SH-SY5Y cells following
1.4% kale juice were approximately 18% smaller than cells without
kale. Trypan blue staining and metabolic assays from different doses
of kale extract (0%, 0.7%, 1.4%, 2.8%, 4.2%) showed that higher
concentrations of the juice decreased the SH-SY5Y numbers (avg.
90.1% drop) and cell viability dropped (avg. 57.3%). Despite this,
CACO-2 cells had no such responses to the same kale juice
treatments. These results broaden the range of cell types that are
selectively killed by kale juice. If this finding holds in vivo, then oral
kale ingestion may kill neuroblastomas but have no effect on colon
cancers.

P2.22

DISTRIBUTION OF HORMONES IN THE BRAIN OF THE
GOLDEN-COLLARED MANAKIN AVIAN SPECIES

Blake McClure, Kaitlyn Duda, Steven R. Wilkening, Patrick Ayers,
Lainy B. Day
University of Mississippi, Oxford, MS, USA

Steroid receptors and their synthetic enzymes modulate both
reproductive and cognitive aspects of courtship displays. In vocal
learning birds that have a song system compared with non-vocal
learners the distribution of estrogen receptor alpha and beta,
androgen receptors, and the estrogen synthetic enzyme, aromatase,
are differentially distributed with far more expression of these
proteins in vocal learners forebrain areas, song specific regions, and
cerebellum. Recent studies have suggested that one species of non-
song birds, the golden-collared manakin, that does an acrobatic
courtship display may have distribution of these steroid proteins
more like songbirds, with some unique localizations related to
acrobatic (Fusani, Schlinger, et al). Across the family of manakins,
courtship displays range in complexity from relatively simple hops
and flights to flips and loud "wing snaps" produced faster than the
human eye can see. We have been investigating neural and hormonal
adaptations related to the complexity of these displays. We know
that the volume of a number of brain regions is positively associated
with display complexity and we are now trying to determine if
steroid protein localization and quantity varies with behavioral
complexity. We have begun by verifying that the distribution of
aromatase mMRNA seen in previous studies matches with the
distribution of aromatase protein detected with
immunohistochemistry and comparing this distribution between a
songbird, the zebra finch, and the non-vocal golden-collared
manakin. We will then examine this distribution in 12 manakin
species that vary in display complexity.
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P2.23

THE ROLE OF MSAABCR OPERON IN STAPHYLOCOCCUS
EPIDERMIDIS BIOFILM FORMATION

Lydia McDowell, Elizabeth Carranza, Shalonda Landrum, Jordan
Wildhaber, Chase Spears, M. Erin Riggins

Mississippi Gulf Coast Community College, Gulfport, MS, USA

Staphylococcus epidermidis is a nosocomial pathogen associated
with infections of indwelling medical devices. Its biofilm provides
antibiotic resistance and the ability to evade host immune response.
A newly described operon, msaABCR, linked to biofilm
development, virulence and antibiotic resistance in Staphylococcus
aureus has been found to have good homology with msaABCR
operon in S. epidermidis. Therefore, we hypothesized that msaABCR
will play a similar role in both species. The mechanism of biofilm
development, however, may be different between the species. The S.
epidermidis msaABCR deletion was made by allelic replacement.
The mutant strain does produce less biofilm than the wild-type.
Environmental factors that reduce the biofilm of wild-type and
mutant strains are DispersinB and DNasel, suggesting that the
biofilm attachment may be mediated by polysaccharides and eDNA.
ProteinaseK and sodium metaperiodate also affect the biofilm early
in development, further suggesting polysaccharide importance. The
mutant has increased protease and lytic activity similar to that found
in S. aureus msaABCR mutant suggesting that this operon may play
similar roles in the two species. Further studies must be done to
understand the mechanism of development for each strain. Studies
must also be done to determine the mutant's virulence mechanism
and ability for resistance. The findings may be therapeutically
relevant to control biofilm-associated infections in S. aureus and S.
epidermidis strains. This work was supported by the Mississippi
INBRE, funded by an Institutional Development Award (IDeA) from
the National Institute of General Medical Sciences of the National
Institutes of Health under grant number P20GM103476.

P2.24

PROTEIN COMPARISON BETWEEN THREE MLST
GENOTYPES OF TRICHOMONAS VAGINALIS

Sarah McLean Archer!, Sarah N. Rimmer?, John C. Meade?, Cory G.
Toyota®

!Millsaps College, Jackson, MS, USA, 2University of Mississippi
Medical Center, Jackson, MS, USA

Purpose: Trichomonas vaginalis is a protozoan parasite, which
infects individuals with a sexually transmitted disease known as
trichomoniasis. T. vaginalis exists as three MLST subtypes,
designated Genotype 1 (GT1), GT1B, and GT2. Further, T. vaginalis
may harbor any of four strains of double stranded RNA viruses-
TVV1, TVV2, TVV3, and TVV4. The current study investigates
whether T. vaginalis MLST genotype affects surface protein
expression profile, which could affect interaction with the vaginal
wall. Methods: Twelve isolates of T. vaginalis, 4 each from GT1,
GTB, and GT2 were cultured in a horse serum media for analysis
whole cell SDS-PAGE analysis and surface protein expression
analysis. Cells were also exposed to varied concentrations of
ribavirin, sparsomycin, and anisomycin for 7 days. Relative amounts
of TVV were determined. Results: Growth profiles were similar
amongst samples with the exception that PRA98 grew much more
quickly. No gross differences were visible by SDS-PAGE analysis
with either Coomassie or silver stain. Incubation with drugs resulted
in increased copy number of TVV2 in each cell line with the
exception of PRA98. Conclusion: T. vaginalis cell culture is not
trivial, but we became proficient in growing cell cultures and
preparing samples of known cell count for subsequent experiment.
We hope LC-MS analysis of biotinylated surface proteins will result
in  significant  differences  between = MLST  genotypes.
Acknowledgement: This work was supported by the Mississippi
INBRE, funded by an Institutional Development Award (IDeA) from
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the National Institute of General Medical Sciences of the National
Institutes of Health under grant number P20GM103476.

P2.25

ABSENCE OF THE PIWI/PIRNA PATHWAY IN THE HOUSE
DUST MITES

Mosharrof Mondal, Alex Flynt
The University of Southern Mississippi, Hattiesburg, MS, USA

Dust mites are major health concern as they are the number one
allergy-causing agent worldwide affecting more than 50% of all
allergic patients. They are also exceedingly interesting due to their
unusual evolutionary history. They have become free living
descending from parasitic life style. Parasitic ecology is achieved by
means of significant genome alterations that also hint potential
genomic rearrangement during reverting to free living. Transposable
elements (TE) activity can impair genome integrity by causing large-
scale genomic alteration and eukaryotes have developed multiple
mechanisms to ensure TE suppression. One of the major mechanisms
is the RNA interference (RNAI) that degrades messenger RNA or
block translation in a sequence specific manner. One major
component of the RNAI biology is the piwi/piRNA pathway that is
responsible for degrading TE derived RNAs in animal’s gonad.
Investigation of the dust mite’s small RNA biology failed to identify
this pathway, rather a small-interfering RNA (siRNA) like pathway
has been found in place of the piwi/piRNA pathway. The novel
siRNA like pathway has also evolved with some innovations such as
siRNA producing TE control master loci. Piwi/piRNA pathway is
present in other members of the Acari, which indicates that loss of
the pathway is a recent event.

P2.26

HIGH SALT DIET CAUSES DECREASED PROGENY
NUMBERS IN DROSOPHILA MELANOGASTER

Madison Newberry, Hanna Broome
Mississippi College Biological Sciences, Clinton, MS, USA

Drosophila melanogaster, a model organism, requires a multitude
of minerals to function. While Ca?*, Fe**, Mn#, and Mg?* salts are
found to be unnecessary for survival, salts containing Na® are
essential. Research has been done pertaining to the effects of dietary
salt on Drosophila melanogaster, including attraction versus
aversion behaviors and modulation of stress responses of an SLC5
symporter. However, research is still lacking in multiple areas
pertaining to the effects of dietary NaCl on Drosophila melanogaster
survival and development. We hypothesized that exposure of adult
Drosophila melanogaster to a high salt diet would result in decreased
reproduction and lifespan. To test our hypothesis, we separated equal
numbers of male and female flies into two diet groups: a control
standard diet containing 0.2 mM NaCl, and a high salt diet
containing 64.0 mM NaCl. Egg, larvae, pupae and adult fly numbers
were counted over a period of eleven to fifteen days. We observed a
significant decrease in progeny at the third instar larval stage from
adults on the high salt diet compared with those resulting from adults
on the control diet (average of 16 less from adults on high salt diet).
Additionally, there was a significant decrease in pupae (average of
32 less from adults on control diet). Future studies will include
reproduction evaluation of second-generation high salt diet (F1 flies
whose parents were started on a high salt diet), as well as evaluation
of gene expression changes following the diet change.

p2.27

REGULATION OF MSAB PRODUCTION FROM MSAABCR
OPERON IN STAPHYLOCOCCUS AUREUS

Tiffany Nguyen, Latoyia Downs, Sarah Ferris, Gyan S. Sahukhal,
Mohamed O. Elasri
The University of Southern Mississippi, Hattiesburg, MS, USA

Staphylococcus aureus causes a wide range of acute and chronic
infections in humans. The msaABCR operon regulates biofilm
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development, antibiotic resistance and virulence in S. aureus.
Transcription of msaABCR generates several sub-transcripts
including one that translates MsaB protein. However, the regulation
mechanism of this operon and the role of the sub-transcripts is not
yet understood. In this study, we investigate the role of 5’ end and 3’
end of the msaABCR operon in the regulation of production of
MsaB. We constructed a series of truncated msaABCR operon
constructs (TC-1 to TC-12) from both the 5 end and the 3’ end and
studied MsaB production and its role in proteases production,
pigmentation and biofilm development. Our results show that full
msaABCR operon transcript complemented to the wild type level in
terms of pigmentation, protease production, biofilm development,
and MsaB production. Two constructs, TC-5 and TC-9, complement
the msaABCR deletion mutant and result in overexpression of MsaB.
The constructs TC-1, TC-2, TC-3 and TC-4 did not complement the
msaABCR deletion mutant and did not produce MsaB. Interestingly,
TC-3 and TC-4 complemented biofilm formation suggesting a role
for the 3’ end in biofilm formation that does not require MsaB. These
result also suggest that the 5° end and the 3’ end of the transcript
interact and play a role in the production of MsaB and biofilm
development. In conclusion, this study defines the regulatory
functions of the 5’ and 3’ ends of the msaABCR transcript in the
production of MsaB and Biofilm development.

P2.28

QUANTITATIVE ANALYSIS OF RETROGRADE
SIGNALING IN SELECT RTG2P MUTANTS OF S.
CEREVISIAE

Lydia Nunes?, Jian Jiang?, Donna M. Gordon?
!Mississippi INBRE Research Scholar, Mississippi State, Mississippi,
USA, *Mississippi State University, Mississippi State, MS, USA

In Saccharomyces cerevisiae, dysfunctional mitochondria can
initiate a mitochondria-to-nuclear signaling cascade known as
retrograde signaling. This pathway offers a means to compensate for
mitochondrial ~deficiencies by initiating the transcriptional
upregulation of select genes, such as CIT2, a peroxisomal isoform of
citrate synthase. CIT2 expression is regulated by the activity of
several cytosolic proteins including Mkslp, Rtglp, Rtg2p, and
Rtg3p. Rtg2p functions as the cytosolic sensor that, when bound to
Mks1p, allows the Rtglp/3p complex to enter the nucleus. Nuclear
localized Rtglp/3p then functions as a transcriptional activator for
select genes including CIT2. Using a random chemical mutagenesis
approach, our lab has generated four RTG2 mutants that exhibit
reduced retrograde signaling. To expand on the qualitative
differences in Rtg2p signaling identified through the use of growth
on selective plates, quantitative data was obtained using classic
promoter driven B-galactosidase liquid expression assays. For these
studies, the B-galactosidase gene, lacZ, was placed under the CIT2
promoter in strains that expressed each of the Rtg2p mutations. Cells
were grown in non-inducing (+ glutamate) and inducing (-glutamate)
conditions and the impact of each mutation on Rtg1p/3p transcription
was quantified. For analysis, f-galactosidase activity was normalized
to the wild-type Rtg2p expressing strain under non-inducing
conditions. Data indicate that B-galactosidase activity for all but one
rtg2 mutant was below the level of detection, consistent with the
observed defects in growth on selective plates. In the future, more
sensitive methods (e.g. qPCR) will be needed to detect differences in
transcriptional activities between these four mutants.

P2.29

MEDIA CONDITIONS THAT IMPACT CELLULAR
SENSITIVITY TO THE ANTIFUNGAL OCCIDIOFUNGIN

Chris Nutter, Donna M. Gordon
Mississippi State University, Mississippi State, MS, USA

Occidiofungin is an antifungal compound shown to have cidal
properties against various fungi including the nonpathogenic yeast,
Saccharomyces cerevisiae. Previous work in the lab has shown that
altered environmental conditions influence S. cerevisiae sensitivity to
occidiofungin. For example, shifting cells to phosphate depleted
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media induced occidiofungin resistance while limiting carbon
resulted in enhanced occidiofungin sensitivity. Since iron plays an
essential role in fungal cell growth and phosphate signaling has been
shown to influence cellular iron uptake, we were interested in
determining whether extracellular iron had an impact on
occidiofungin sensitivity. To this end, yeast were grown in Mes
buffered iron-free  media supplemented with increasing
concentrations of iron and minimum inhibitory concentration (MIC)
assays were used to measure cell susceptibility to occidiofungin. We
found that regardless of the form or concentration of iron tested,
there was no difference in occidiofungin sensitivity. To confirm
cellular sensing of iron, an epitope tagged version of the iron
reductase Fre2p was generated by homologous recombination. Using
Fre2p:HA3 as a molecular tool to measure iron response, Fre2p half-
life was compared in cells moved from iron-free media into
phosphate- or glucose-depleted conditions. Monitoring Fre2p levels
over a 40-minute time period found a minimal increase in protein
half-life under glucose depleted conditions compared to glucose
replete conditions. Results from this work will increase our
understanding of cellular pathways important for responding to
occidiofungin exposure which may be important for identifying
potential modes of acquired resistance to this novel compound.

P2.30

CHEMOGENETIC MODULATION OF MESOLIMBIC
DOPAMINERGIC NEURONS IN THE RAT

Ashley Nywening, George Wilson, Lique Coolen, lan Webb
University of Mississippi Medical Center, Jackson, MS, USA

Reward-related behavior is largely mediated by the mesolimbic
dopaminergic pathway that originates in the midbrain ventral
tegmental area (VTA). The VTA is comprised of multiple cell types,
thus experimental stimulations of this region are typically non-
specific. Here, we validate the use a Designer Receptor Exclusively
Activated by a Designer Drug (DREADD) approach to specifically
excite VTA dopamine (DA) neurons. Viral-mediated transfection of
transgenic tyrosine hydroxylase::Cre rats was used to induce the
expression of an excitatory DREADD receptor (AAV5-DIO-
hM3D[Gqg]-mCherry) in VTA DA cells. To confirm specific
activation of these neurons, the effects of clozapine-N-ozide (CNO)
administration on conditioned place preference behavior, locomotor
activity, and cFos expression were examined at two times of day
(zeitgeber time [ZT]11 and 23). Immunohistochemical analyses
revealed specific expression of the DREADD receptor in DA
neurons that was confined to the VTA region. Systemic CNO
administration significantly induced a conditioned place preference
at ZT11 but not at ZT23. In contrast, CNO administration
significantly induced locomotor activity and VTA c-Fos expression
at both times of day examined. CNO administration did not
significantly affect these parameters in animals with misplaced viral
injections. These results demonstrate that a chemogenetic approach
can be used to specifically modulate the activity of mesolimbic
dopaminergic neurons and suggest that time-of-day is an important
factor to consider with these manipulations.

P2.31

ISOLATION AND IDENTIFICATION OF ANTIBIOTIC
PRODUCING MICROBES FROM VARIOUS CULTIVATED
FARMLANDS

Kierstin Page, Tanya McKinney
Delta State University, Cleveland, MS, USA

Antibiotics are substances produced by microorganisms that
inhibit the growth of or destroy bacteria and other microorganisms.
In spite of the many antibiotics available, a need still exists for the
discovery/development of new ones. Soil, the most prevalent source
of antibiotic-producing microorganisms, contains an astounding
diversity of microbes, many of which have not been identified. The
level of diversity is influenced by the types of plants present,
temperature, moisture, soil texture and structure. In the current study
soil samples obtained from five managed farmlands, rice, soybean,
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corn, and cotton, and from 70 year old undisturbed forestland were
diluted and plated on various types of media. Antibiotic producers
were identified using the “crowded plate” method. Antibiotic activity
was confirmed by testing these colonies against a bacterial panel
consisting of Pseudomonas aeruginosa, Escherichia coli,
Staphylococcus aureus, and Bacillus subtilis. Isolates with activity
were further characterized by biochemical and morphological tests.
To date, 13 isolates with antibiotic activity against the bacterial panel
have been identified. Most were from the genus Bacillus with two
being actinomycetes.

P2.32

FLORESCENT IMAGING OF CALCIFIED VASCULAR
SMOOTH MUSCLE CELLS

Phenique Parker, C. Lashan Simpson
Mississippi State University, Mississippi State, MS, USA

Vascular calcification occurs when large deposits of calcium
mineral accumulate in the vascular arterial walls and obstruct blood
flow. The smooth muscles cells of the arteries develop into
osteoblasts and the calcification can lead to serious diseases such as
cardiovascular disease and chronic kidney disease. In medical
research today, scientists are investigating therapies that can reverse
and inhibit calcification. By researching therapies for prevention,
elevated calcium and phosphate levels must be observed at various
aspects in order to examine the transformation of smooth muscle
cells to osteoblasts. The fluorescent stain, Xylenol orange easily
stains calcium mineral and could differentiate newly formed
osteoblast-like cells from the smooth muscle cells. Cells will be
grown in a calcification media containing dibasic sodium phosphate,
which induces calcification. The Xylenol orange fluorescent stain
will then be used to identify mineral deposits. The stain will make it
clear where the calcification is located in the cell culture, as well as
how quickly the transformation occurs once the calcification media
is added. In the future, the detection of the mineralization using
Xylenol orange will be used to determine alternative markers that
will signal the transformation of smooth muscle cells into
osteoblasts. We will perform a time course study to determine the
earliest onset of calcification. Once the studies have been conducted
on the mineralization and transformation of the smooth muscle cells,
the staining will be used as an efficient indicator of various therapies
that will reduce calcification effectively.

P2.33

GENERATION OF RETICULON KNOCKOUT
TETRAHYMENA THERMOPHILA

Michael Patterson, Sabrice Guerrier
Millsaps College, Jackson, MS, USA

Autophagy is a process by which cells degrade cellular material
for recycling in the absence of nutrients. Recent evidence has
suggested that this process can be used to selectively degrade
specific organelles. This selectivity may arise from the interaction of
specific proteins on the surface of organelles and the membranes
used to expand the autophagosome. It remains unclear whether these
models apply to autophagy of the nucleus (nucleophagy) despite the
recently discovered role of nucleophagy in many disorders. Using the
ciliate, Tetrahymenathermophila as a model system we aim to
identify novel proteins that regulate autophagy of the nucleus. To
this end, we have identified Reticulon, as potential regulator in
autophagy of the macronucleus since reticulon family proteins have
been shown to tubulate endoplasmic reticulum membranes (the most
widely observed source of autophagosomal membranes) and related
proteins were recently shown to act as autophagosome receptors in
yeast. Based on these observations, we aimed to determine the
effects of reticulon deletion on nucleophagy in Tetrahymena. To do
this we amplified using PCR and cloned the 5’ and 3’ untranslated
regions (utr) of reticulon into regions of a plasmid. This plasmid was
introduced into Tetrahymena using biolistic transformation in the
presence of drug for the purposes of selection. Future experiments
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will focus on the effects of reticulon deletion on the degradation of
the parental macronucleus. Acknowledgement:  This work was
funded by an Institutional Development Award (IDeA) from the
NIGMS under grant number P20GM103476 and HHMI award
granted to Millsaps College.

P2.34
BVES AND BCAR3 SIGNALING IN COLON CANCER

Shenika Poindexter
Alcorn State University, Alcorn State, MS, USA

Tight junctions have been implicated in colon tumorigenesis.
Silencing Blood Vessel Epicardial Substance (BVES), a tight
junction associated protein, in epithelial cell lines promotes cancer-
like properties through poorly understood mechanisms. We
hypothesize that BVES interacts with BCAR3, a BVES interacting
proteins, to promote epilthelial-like phenotypes. The objectives for
this study include: 1) determining whether BVES modifies epithelial
phenotypes via interactions with BCAR3- an oncoprotein that
interacts with BVES, and 2) examining the role for the BVES-BCAR
interaction in regulating pathways linked to colon cancer. A yeast
two-hybrid screen and biochemical assays confirmed the BCAR3 -
BVES interaction. BVES inducible cell lines were transduced with
BCARS3 lentiviral constructs and evaluated for cell attachment,
detachment, apoptosis, migration and invasion. Following induction
of BVES, there was a trend toward increased cell attachment to the
culture dish at Day 11 as compared to non-induced cell lines,
suggesting that BVES affects cell adhesion. Constitutive expression
of BCAR3 in BVES induced cell lines resulted in increased cell
attachment when compared to uninduced cell lines, suggesting
BVES impacts apoptotic programs. BVES expression in a highly
metastatic cell lines resulted in a significant increase in migration
and invasion. BCAR3 augmented these effects in BVES inducible
cell lines. In summary, this data suggests BVES induction impacts
cell adhesion and apoptotic programs. The results also reveal that
BCAR3 augments these effects in BVES inducible cell lines. Taken
together, these results support a role for BCAR3 in modulating
BVES phenotypes.

P2.35

TRICHOMONAS VAGINALIS VIRUS TAGGING FOR EFP-
FUSION FLUORESCENCE MICROSCOPY

Karam Rahat, Cory G. Toyota
Millsaps College, Jackson, MS, USA

Enhanced green fluorescent protein (EGFP) and enhanced red
fluorescent protein (ERFP) genes can be inserted with portions of the
TVV genome at different loci and cloned into a plasmid vector
(pPNH-TrxT) at the Ncol restriction site and transfected into
Trichomonas vaginalis. Different strains will be tagged with red and
green and observed through fluorescence microscopy. The presence
of fluorescence within successive generations, the color, and specific
location of each color will provide insight into the method of genetic
exchange and the nature of inheritance of Trichomonas vaginalis.
Comparison between different strains and control groups may assist
in determining the influence TVV carries in these processes.
Different growth and expression patterns are expected in viral cells
carrying the fluorescent protein genes at different loci in relation to
the viral capsid and polymerase genes. This variable and the
inclusion or exclusion of untranslated regions can be used to examine
gene regulation protocol of TVV.

P2.36

THE EFFECTS OF TRIAMCINOLONE ACETONIDE ON
A549 CELLS

Kayla Rice?, Dominique Thompson?, Victoria Williams?2, Michelle
Tucci*, Hamed Benghuzzi*, Gerri Wilson®*, Austin Puckett*, Esther
lyanobor®

'Hinds Community College, Utica, MS, USA, ?Alcorn State
University, Lorman, MS, USA , *University of Mississippi Medical
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Center, Jackson, MS, USA, “Georgetown University, Washington,
D.C., USA

We hypothesize that inhaled corticosteroids are widely used for
the treatment of patients with inflammatory lung disorders including
asthma, chronic obstructive pulmonary disease, and sarcoidosis.
Corticosteroids effectively reduce the production of inflammatory
mediators such as cytokines and chemokines. In this study A549 type
Il pneumocytes were challenged with low (5 pg/mL), medium (25
pg/mL), or high (50 pug/mL) doses of triamcinolone acetonide (TA)
for 24, 48, and 72 hours. Cellular protein levels were not affected at
24 and 48 hours following treatment with TA when compared to
control untreated cells. Cellular protein levels showed a significant
reduction after 72 hours following treatment with all doses of TA
when compared to control cells. A decrease in nitric oxide was seen
by 24 hours and remained suppressed after 48 hours. Morphological
assessment of the cells indicated an increase in the number of
karyolitic cells by 48 hours in all TA treated cells when compared to
control untreated cells. There also appeared to be a dose-dependent
increase in the number of pyknotic cells when compared with control
untreated cells. Overall, the data shows that increased concentrations
of TA have adverse effects on type Il pneumocytes, which is
important information because an intact pulmonary surfactant system
is necessary for normal respiratory function. Our data suggest that
increasing doses of TA may increase the loss of the surfactant
producing cells and further impair the respiratory function. This
work was funded by an Institutional Development Award (IDeA)
from the NIGMS under grant number P20GM103476.

P2.37

THE ROLE OF ADVENTITIAL FIBROBLASTS IN
DIABETES-MEDIATED VASCULAR CALCIFICATION

Benjamin Rushing, Amber Kay, LaShan Simpson, James A. Stewart,
Jr.
Mississippi State University, Mississippi State, MS, USA

Type Il diabetes mellitus and the role of Advanced Glycation
End-Products (AGEs) and their receptor, Receptor for AGEs
(RAGE), has been identified as one of the key mediators of diabetic
complications. Diabetic patients experience a higher level of
cardiovascular complications than the general population,
particularly vascular calcification. Vascular calcification has been
demonstrated to occur in the arterial medial layer; however, the
adventitial layer, once thought to be a static layer composed of
fibroblasts and nerve endings, has been shown to play a dynamic role
in vascular function. Fibroblasts are responsible for the underlying
extracellular matrix and serve as progenitor cells for myofibroblasts.
When vascular injury occurs, the fibroblast undergoes a phenotypic
switch to myofibroblasts where they can travel to the site of injury
and continue to excrete a matrix to support cell attachment.
Fibroblasts and myofibroblasts are investigated in a variety of
diseases and have been implicated in vascular calcification. The
purpose of this research is to elucidate the role of adventitial
fibroblasts in diabetes-mediated vascular calcification. Primary
mouse adventitial fibroblasts of non-diabetic (Het™T) were isolated
and placed in conditioned media from vascular smooth muscle cells
in a diabetes-mediated vascular calcification cell culture model.
Western blotting analysis revealed increased RAGE, smooth muscle
actin (SMA) expression, and bone morphogenic protein-2 in Het®™™
cardiac fibroblasts exposed to conditioned calcification media for 24-
hours. Thus, demonstrating a potential positive correlation between
RAGE expression and changes in adventitial fibroblast phenotype to
support vascular calcification.

P2.38

HIGH EFFICIENT SOMATIC EMBRYOGENESIS AND
REGENERATION FROM LEAF CULTURES OF CITRULLUS
COLOCYNTHIS

Taduri Shasthree?, Dasari Ramakrishna?, K. Raja Reddy*
"Mississippi State University, Mississippi State, MS, USA, ?Kakatiya
University, Warangal, India
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An efficient protocol was developed for plant regeneration
through somatic embryogenesis from leaf explants of Citrullus
colocynthis (L.) by combining the plant growth regulators,
supplemented ~ with  2,4-dichlorophenoxyacetic ~ acid,  1-
naphthaleneacetic acid, gibberellic acid alone and along with
combination of 6-benzylaminopurine. The different forms of calli
such as compact, white friable, creamy friable, brownish nodular,
green globular and green calli were induced from the leaf explants on
MS medium containing different concentrations of auxins and
gibberellins.  Subsequently initial callus was subcultured at
1.5mg L' BAP + 1.0 mg L™! 2, 4-D which resulted in 25 % somatic
embryos from 85 % nodular embryogenic nodular callus that is
highest percentage. Similarly the lowest percentage of somatic
embryos was recorded at 2.5 mg L' BAP + 0.5 mg L' NAA from
55 % embryogenic globular callus i.e., 16 %. High frequency of
embryo development takes place at intermittent light when compared
with continuous light in the individual subcultures. The cotyledonary
embryos were developed into complete platelets on MS medium. The
in vitro grown plantlets were transferred to greenhouse and survival
rates of in vivo plants up to 60%.

P2.39

FOLLOWING SCI: AN ASSESSMENT OF CRF AND A
NOVEL BLOOD-TESTES BARRIER TEST

Jesse Smith?, Raymond Grill?, Kathleen Yee?, Douglas Vetter?,
Sydney Vita?

IMississippi State University, Mississippi State, MS, USA, 2University
of Mississippi Medical Center, Jackson, MS, USA

Two projects are presented, both dealing with secondary effects
of spinal cord injury (SCI) using fluorescent immunohistochemistry
(IHC). Project 1 hypothesized that SCI affects the corticotropin-
releasing factor (CRF) system. In a limited characterization, a
CRFR1-GFP linked mouse model of spinal contusion injury was
examined 6 days post-SCI. CRF and CRFR1, as well as GFAP (an
astrocytic marker), were visualized in sagittal sections using IHC.
We found that (1) CRF co-localizes with GFAP in white matter and
vascular-like structures in grey matter of the uninjured spinal cord. In
addition, following SCI, (2) CRFR1 labeling decreased drastically in
neuronal and axonal grey matter, as well as (3) in the spleen. This
suggests undiscovered interplay among CRH, the spinal cord, and
SCI, including new (1) sources or hinding sites within the cord, (2)
neuronal actions, and (3) roles in the massive immune activation
following SCI. All warrant further study. In Project 2, the same
contusion model as described above was used, now at 48 hours post-
SCI. 10 kD dextran was circulated prior to sacrifice and was
subsequently visualized with IHC. Uninjured mice showed dextran
limited to blood vessels and outer sheaths of seminiferous tubules,
while injured mice showed intrusion of dextran into the lumen.
These findings are highly consistent with MRI-based methods for
detection of BTB deficits. Following SCI, BTB dysfunction may be a
cause of infertility in males; this method provides a new, sensitive
means of assessing deficits and measuring the efficacy of
therapeutics designed to combat SCI's effects on fertility.

P2.40

EVALUATION OF MAGNETIC NANOPARTICLE
EXPOSURE ON BOAR SPERM MOTILITY AND VIABILITY

Sabrina Swistek!, Casey Durfey?, Wei Tan®, Henry Clemente®, Peter
Ryan*, Scott Willard?, Jean Feugang?

!Department of Biochemistry and Molecular Biology & Entomology
and Plant Pathology at Mississippi State University, Mississippi
State, MS, USA, 2Department of Animal and Dairy Sciences at
Mississippi State University, Mississippi State, MS, USA,
3Department of Basic Sciences at Mississippi State University,
Mississippi State, MS, USA, “Department of Pathobiology and
Population Medicine at Mississippi State University, Mississippi
State, MS, USA, SClemente Associates, Madison, CT, USA

Semen ejaculates contain a mixture of viable and non-viable
spermatozoa, which imbalance influences male fertility. However,
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current techniques for detection of non-viable spermatozoa lack
specific targeting for their removal. Previously, we used specifically
designed magnetic nanoparticles to selectively target and remove
non-viable spermatozoa from insemination doses (nanopurification).
The present study assess the impacts of the nanopurification process
on the viability of residual spermatozoa. Insemination doses (n=5)
were obtained at a local boar stud and semen were mixed with or
without magnetic nanoparticles designed to target moribund
(apoptotic and acrosome reacted) spermatozoa. Control and mixed
semen were incubated, allowing sperm-nanoparticle interactions.
Afterwards, mixed semen were placed against a powerful magnet
trapping moribund spermatozoa and allowing elution of viable
spermatozoa. Before and after incubations, sperm motion and
viability parameters were respectively analyzed with a Computer-
Assisted-Sperm-Analyzer (CASA) and flow cytometry after specific
staining. Data (mean+sem) were analyzed with Statistical Analyzing
Software (SAS). P<0.05 indicated threshold of significance. There
was a decreased proportion of static sperm after purification
(8.95+0.46% vs. 11.28+0.49% for the control; P<0.05). In
comparison to the control, the motion parameters (total and
progressive motility, straightness, linearity, VSL, and BCF) were
significantly increased in the purified group, while ALH was
decreased (P<0.05). Viability parameters (plasma membrane
integrity, acrosome and mitochondrial potential) were similar
between control and nanopurified spermatozoa (P>0.05). In
conclusion, findings indicate the successful removal of damaged
spermatozoa (static) through nanopurification without impairing
viability of residual spermatozoa, but having beneficial effects on
sperm motion. Work supported by USDA-ARS Biophotonics
Initiative #58-6402-3-018.

P2.41

UNDERSTANDING THE PROMOTER OF A PHASE
SPECIFIC GENE IN HISTOPLASMA CAPSULATUM

Nehemiah Taylor, Davida Crossley
Alcorn State University, Lorman, MS, USA

Histoplasma capsulatum (Hc) is a dimorphic fungus, that causes
the respiratory infection histoplasmosis. In the environment, the
fungus is a multi-cellular saprophytic mold, and shifts to a uni-
cellular parasitic yeast in the mammalian host. The objective of this
project is to analyze the promoter of a mold -specific gene in Hc.
Northern blot analysis has previously shown that M46 is up-
regulated in strains G186AS and Downs mold, but is down regulated
in strains G184AS and G217B mold. The reasons for lack of
expression of M46 in the latter strains is unknown. The M46 ORF
was sequenced to determine if M46 exist in all strains. The M46
ORF sequenced was conserved in all four strains, therefore the M46
ORF is not a reason for lack of expression of M46. Sequencing of the
M46 promoter region from all four strains revealed a 12 bp deletion
and 10 bp insertion upstream from the TATA Box sequence of M46
non -expressing strain G217B. The promoter sequence of M46 in
M46 expressing strain G186AS is identical to the promoter sequence
of M46 in non-expressing strain G184AS. The reason for lack of
expression of M46 in strains G217B and G184AS mold is unknown.
Current work is consisting on fusing the M46 promoter from all four
strains to the reporter GFP to determine if the M46 promoter is
functional or is a reason for lack of expression in strains G184AS
and G217B.

P2.42

USING SERS ASSAY TO DETECT DENGUE VIRUS
SEROTYPE 2
E. Ashley Thompson?®, Amber Paul?, Fengwei Bai?
1 The University of Southern Mississippi, Hattiesburg, MS, USA,
2Mississippi INBRE, Hattiesburg, MS, USA

Dengue Virus (DENV) is a flavivirus spread by mosquitoes that is
endemic in the tropic and subtropic climates. It is the causative
pathogen of Dengue Fever, Dengue Hemorrhagic Fever, and Dengue
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Shock Syndrome, and has been classified as a reemerging pathogen.
There have been several reports of the virus being spread via blood
transfusions. Due to the expense on expertise needed to run infield
tests like ELISA and rapid detection tests (RDT), as well as the
variable percentage of correct results, we developed a system of
detection using the surface-enhanced Raman spectroscopy (SERS)
with gold nanoparticles to detect DENV and West Nile Virus
(WNV). After the promising results of the SERS application and
further research into the specificity of the assay, we hypothesized
that SERS could be used to distinguish between four different
serotypes of DENV. To test this, specific antibodies for DENV 2
were produced from the HB46-ATCC cell line and collected from
the medium of the cell line. Using HiTrap™ Protein G HP columns,
the antibodies were purified from the medium. Concentration was
performed via Spinx centrifuge filters, after which the concentration
was measured by Bradford assay. SDS-PAGE confirmed no protein
contamination, and immunostaining confirmed antibody specificity
for DENV 2. Jackson State University is providing the gold
nanoparticles, and due to the lack of those parti42cles for the
moment, only the antibody work was confirmed.

P2.43

THE EFFECTS OF A VOLATILE ANESTHETIC AGENT
AND LPS ON A549 CELLS

Dominigue Thompson', Esther Iyanobor?, Victoria Williams!, Kayla
Rice®, Gerri Willson*, Austin Puckett*, Michelle Tucci*, Hamed
Benghuzzi®

Alcorn State University, Lorman, MS, USA, 2George Town
University, Washington, DC, USA, *Hinds Community College,
Utica, MS, USA, “Department of Anesthesiology, University of
Mississippi Medical Center, Jackson, MS, USA, *Department of
Diagnostic and Clinical Laboratory Sciences, University of
Mississippi Medical Center, Jackson, MS, USA

Inhaled anesthetics are fairly common all over the world for
minor and extensive surgical procedures in patients. Volatile
anesthetics have been shown to exhibit anti-inflammatory effects in
the lungs and have significant non-anesthetic physiologic effects.
This study evaluated the response of A549 cells to a 30 minute
exposure with isoflurane followed by a challenge with either low (2
ng/mL), medium (5 ng/mL), or high (10 ng/mL) dose of an
inflammatory agent, LPS. Cell viability markers (protein
concentration and cell number), cell function markers (intracellular
glutathione and nitric oxide production), and cell morphology were
evaluated after 24, 48, and 72 hours. Cell number and cellular protein
concentrations were similar for the duration of the experiment.
Cellular glutathione was increased in those treated with LPS at 24,
48, and 72 hours compared to the isoflurane control. Interestingly,
the nitric oxide response was lower in LPS treated cells after 48
hours when compared to isoflurane control, which suggests that the
inflammatory response was attenuated. Cell morphology was
evaluated, and our results showed an increase in the number of
anucleated cells in the medium and high groups after 24 hours.
Hydropic swelling, karyolysis, and karyohexis at 24, 48, and 72
hours were not different from isoflurane-only treated cells. Overall,
LPS following isoflurane treatment did not increase cell damage or
decrease viability. Isoflurane appeared to reduce the pro-
inflammatory nitric oxide response, often associated with acute lung
damage. Acknowledgement: This work was funded by an
Institutional Development Award (IDeA) from the NIGMS under
grant number P20GM103476.

P2.44
OSTEOCHONDRAL XENOGRAFT CROSSLINKING

Jaylyn Walker, Steve Elder
Mississippi State University, Mississippi State, MS, USA

The purpose of the research was to determine the effects of
treatment on Epigallocatechin Gallates (EGCG), and Genipins
degree of crosslinking, as well as to achieve concentration to 30-60-
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90% degree of crosslinking. Researchers speculate that using
acellular osteochondral xenografts are a better alternative than
allografts for the repairing of focal articular cartilage lesions in the
knee. To make a xenograft resistant to chronic immune responses of
the body, researchers must stabilize the xenograft through
crosslinking the cartilage. The study uses Genipin and EGCG to
crosslink decellularized porcine articular cartilage plugs or discs.
Genipin is a chemical compound found in gardenia fruit extract, and
Epigallocatechin Gallate is a compound found in many dietary
supplements as well as dried leaves of white tea, green tea and, in
smaller quantities of black tea. The methods used for the study
started off by harvesting plugs and discs from the stifle joints of pigs,
the collected discs/plugs are then washed and frozen for preparation
for the Genipin and EGCG solution. Plugs/discs are then placed in
both solutions to incubate at 37°C for a duration of 24 to 72 hours
where they then turn red (EGCG) and blue (Genipin). Plugs/discs are
washed in distilled water after which a ninhydrin assay is run
determine the amount of free amino groups in uncrosslinked control
and experimental discs/plugs. The results of this research could be
used to develop a new treatment alternative for localized articular
cartilage injuries in the knee.

P2.45

THE EFFECTS OF ISOFLURANE AND TRIAMCINOLONE
ACETONIDE ON A549 CELLS

Victoria Williams, Kayla Rice, Dominique Thompson, Esther
lyanobor, Gerri Wilson, Austin Puckett, Michelle Tucci, Hamed
Benghuzzi

University of Mississippi Medical Center, Jackson, MS, USA

The integrity of the lung alveolar epithelial barrier is required for
the gas exchange and is important for immune regulation. Alveolar
epithelial barrier is composed of flat type | cells, which make up
approximately 95% of the gas-exchange surface, and cuboidal type 11
cells, which secrete surfactants and modulate lung immunity. The
goal of the experiment was to evaluate the effects of isoflurane
treatment of type 1l pneuomyctes that were subsequently treated with
low (5 pg/mL), medium (25 pg/mL) or high (50 pg/mL)
triamcinolone acetonide (TA) for 24, 48, and 72 hours. The results
show a decrease in cell number in all treated groups after 48 hours.
At 72 hours after treatment TA treated groups had significant
reduction in cell numbers. Intracellular glutathione content was not
statistically different in the TA treated groups compared with the
isoflurane treatment alone for the duration of the experiment. Nitric
oxide showed a significant decline after 48 hours in all TA treated
groups when compared with isoflurane only treated cell. Cellular
morphological changes were also evident by 24 hours in the TA+
isoflurane treated groups when compared to isoflurane only
treatment. There was a dose dependent increase in the number of
karyolitic and pyknotic cells. Overall, the data suggest that increases
in TA administration following isoflurane exposure causes an
alterations in cell morphology by 24 hours and reductions in cell
numbers by 48 hours. The data also suggests that an increase in cell
loss as the dose of TA increases.

P2.46

DEVELOPMENT OF A MILD AUTOIMMUNE DISEASE
MODEL FOR EVALUATION OF CANNABIDIOL EFFECTS

Gabriella Yray?, Christa Gilfeather?, James Nichols?, Evangel
Kummari?, Saphala Dhital?, Barbara Kaplan?

"Mississippi University for Women, Columbus, MS, USA, 2Mississippi
State University, Mississippi State, MS, USA

Cannabidiol (CBD), a known immune suppressor, is being
investigated as a treatment for multiple sclerosis (MS), an
autoimmune disease in which the immune system attacks cells in the
central nervous system (CNS). Mouse model experimental
autoimmune encephalomyelitis (EAE), simulated MS to determine
effects and mechanisms of CBD. Previous in vitro studies
demonstrated that CBD differentially regulated cytokine production
depending on the strength of T cell activation. We induced EAE with
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two different amounts of a self-antigen to determine if CBD also
differentially altered EAE disease. Thus, EAE and “low EAE” were
induced with 100 pg or 20 pg of the self-peptide, myelin
oligodendrocyte  glycoprotein  (MOGgs.55),  respectively.  We
hypothesized that CBD would attenuate EAE and enhance low
EAE. In EAE, clinical scores were delayed by CBD by 2 days, and
low EAE, clinical scores were delayed entirely. At necropsy,
splenocytes (SPLC) and lymph nodes (LN) were stimulated with
MOG or MOG plus 3/28 beads. CBD did not produce a significant
effect on either IL-17A or IFN-y production in response to either
disease state as assessed by ELISA. CBD slightly decreased
intracellular IFN-y production from splenic CD4+ cells and LN-
derived CD8+ cells in both disease states, as shown by flow
cytometry. A milder disease course was induced with the lower dose
of self-antigen, but CBD attenuated disease regardless of disease
state. Attenuation might involve modest effects on IFN-y production
in peripheral T cells, though either immune responses in the CNS or
direct attenuation of neuronal demyelination likely accounts for
CBD’s effectiveness.

P2.47

EVALUATING AMBLYOMMA MACULATUM FOR THE
PRESENCE OF BORRELIA SPP. AND OTHER
MICROBIOTA

Sharon Cannaliato!, Nancy Gavron® Jung Keun Lee?, John Stokes?,
Si Hong Park?, Steven Ricke?, and Andrea Varela-Stokes?

IMississippi INBRE Research Scholar, Pearl River Community
College, Poplarville, MS

2Department of Basic Sciences, College of Veterinary Medicine,
Mississippi State University, Mississippi State, MS

3Department of Food Science, Center for Food Safety, University of
Arkansas, Fayetteville, AR

The Gulf Coast tick (Amblyomma maculatum) is known to carry
the tick-borne pathogens Rickettsia parkeri and Hepatozoon
americanum. In addition, a previously undescribed Borrelia species
was recently identified from A. maculatum in Mississippi and also
from A. maculatum collected in Texas. Today, public health
significance of this Borreliasp. in A. maculatumis unknown;
however, other tick-borne Borrelia spp. include B. burgdorferi, the
agent of Lyme disease, and B. hermsii, the agent of relapsing
fever. The purpose of this study was
to continueto assess A. maculatum fromMississippi for Borrelia and
to furthermore investigate other bacterial species in the microbiome.
In this research, we used A. maculatum previously collected in 2015
in a nested PCR targeting the Borrelia spp. 16S rRNA gene. Any tick
extracts that produced amplicons were processed for sequencing. For
the microbiome portion of this study, we collected adult questing A.
maculatum from Mississippi and submitted DNA  extracts for
microbial analysis using lllumina MiSeq. A total of 63 A. maculatum
were tested using nested PCR. Of these, five were submitted for
sequencing; all sequences were identical to Borrelia lonestari, which
was the positive control for the PCR and likely a contaminant. We
then modified our approach to perform only the primary PCR to
avoid contamination and tested 32 ticks. A total of 100 ticks were
collected for the microbiome assay, and 55 extracts were submitted
for MiSeq analysis; results are pending. We anticipate that these data
will contribute to our understanding of microbial diversity in A.
maculatum, including rates of a Borrelia sp. of unknown
pathogenicity.  Acknowledgement: This work was funded by an
Institutional Development Award (IDeA) from the NIGMS under
grant number P20GM103476.

P2.48

ROLE OF MSAB AND CODY IN REGULATION OF
CAPSULE IN STAPHYLOCOCCUS AUREUS

Brittany L. Trunell, Austin L. Ross, Justin L. Batte and Mohamed O.
Elasri

The University of Southern Mississippi, Hattiesburg, MS, USA
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There are many transcriptional regulators in Staphylococcus
aureus. Many of these regulators are essential for the organism’s
ability to switch from the commensal to the pathogenic form. A main
regulator identified linking metabolism and virulence is CodY. We
have shown that MsaB, of the msaABCR operon, binds to the cap
promoter region as a transcriptional activator and is a likely a co-
regulator of capsule production along with CodY. To examine
regulatory relationship between MsaB and CodY we mutated codY
individually and produced a double mutation of msaABCR/codY. We
compared these mutants with the msaABCR mutant and tested the
effects on growth and the regulation of capsule. We have observed
that both MsaB and CodY bind to the cap promoter region in very
close proximity. CodY binds to this region in early phases of growth
(high nutrients) as a repressor of cap transcription and MsaB binds to
this region in the later phase of growth (low nutrients) as an activator
of cap transcription. CodY is known to respond directly to nutrient
availability, specifically branched chain amino acids and GTP.
Using a chemically defined medium (CDM), we have also shown
that MsaB is also likely involved in sensing nutrient availability.
These interactions between MsaB and CodY are likely important in
the regulation of sensing environmental nutrients and regulating
virulence in S. aureus. Ultimately, we have observed that the
regulation of cap transcription is based upon the binding of a
transcriptional repressor and activator under growth phase and
nutrient dependent conditions.

Friday, February 24, 2017
MORNING
TC214

02.09

9:30 APOTENTIAL ROLE FOR TTSNX4 IN
MACRONUCLEAR DEGRADATION IN
TETRAHYMENA THERMOPHILA CONJUGATION

Sabrice Guerrier, Michael Patterson, Allison Arriati, Brianna Mcfield
Millsaps College, Jackson, MS, USA

Autophagy is a process by which cells degrade cellular material
for recycling in the absence of nutrients. Recent evidence has
suggested that this process is not limited to cases of nutrient
depravation, but that selective degradation of specific organelles in
the presence of nutrients may also occur. However, the mechanisms
by which organelles are marked for degradation remain poorly
understood. The ciliate, Tetrahymena thermophila represent an ideal
system to study organelle autophagy since Tetrahymena degrade
their nuclei by an autophagy like mechanism as part of their normal
mating program. Using the expression profiles within the
Tetrahymena Gene Expression Database (TGED) we were able to
identify TtSNX4, as a gene that could play a role in autophagy of the
macronucleus. Through the generation Tetrahymena that
endogenously express TtSNX4-GFP we were able to demonstrate
that TtSNX4 localizes to the degrading macronucleus. In addition, to
localizing to the degrading macronucleus, TtSNX4 colocalized with
mitochondria. Interestingly, deletion of TtSNX4 caused reduced
nuclear condensation consistent with a role in trafficking
mitochondria to the degrading macronucleus.
Acknowledgement: This work was funded by an Institutional
Development Award (IDeA) from the NIGMS under grant number
P20GM103476 and HHMI award granted to Millsaps College.
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02.10

9:45 DIFFERENTIATION-INDUCED MICRORNAS
NEGATIVELY REGULATE INNATE IMMUNITY
DEVELOPMENT DURING EMBRYONIC STEM
CELLS DIFFERENTIATION

Chandan Gurung, Yan-Lin Guo
The University of Southern Mississippi, Hattiesburg, MS, USA

Embryonic stem cells (ESCs) are characterized by their potential
to differentiate into various cell lineages and unlimited capacity for
proliferation. These properties make them a promising cell source for
regenerative medicine. However, ESCs and their differentiated cells
significantly differ from somatic cells in many aspects. We have
recently reported that mouse ESCs do not express interferons and
inflammatory cytokines in response to viral infection or bacterial
endotoxins. Using ESC-differentiated fibroblasts (ESC-FBs) as a
model system, we have investigated the innate immunity
development during differentiation and demonstrated that ESC-FBs
acquired limited responsiveness to viral infection and inflammatory
cytokines, but they are completely unresponsive to LPS
(lipopolysaccharides, a bacterial endotoxin). MicroRNAs (miRNAs)
are a new class of gene expression regulators. By binding to their
target MRNA, miRNA lead to the degradation and/or translational
repression of the target mRNA. In this study, we investigated
whether innate immunity development is regulated by miRNAs,
Here, we report that the miRNAs that are known to negatively
regulate innate immunity: miR-21, miR-146a, and miR-155 were
induced during differentiation of ESCs to ESC-FBs. More
importantly, the mRNA of TLR4, which is the receptor that mediates
the effects of LPS, was detected in ESC-FBs, but TLR4 protein was
not expressed. This result represents a typical profile of miRNA-
mediated translation inhibition and explains the lack of response of
ESC-FBs to LPS. We propose that differentiation-induced miRNAs
negatively regulates innate immunity development during ESC
differentiation.

02.11

10:00 BIOFILM FORMATION AND SYMBIOTIC HOST
ASSOCIATION IN XENORHABDUS
NEMATOPHILA

Elizabeth Hussa, Abbie Joiner, Ryan Martin

Millsaps College, Jackson, MS, USA

The bacterium Xenorhabdus nematophila engages in a mutualistic
relationship with Steinernema carpocapsae nematodes, and together
these partners invade and kill a variety of insect larvae, mostly of the
Lepidopteran order. Though some microscopic data has suggested
that X. nematophila and related species form aggregated
communities called biofilms inside the nematode host, the role of
biofilm formation in host association and/or transition between hosts
is unknown. The global regulatory protein Lrp is required for biofilm
formation, and increased Irp expression correlates with increased
biofilm mass. Lrp is also required for optimal nematode colonization
and virulence against insects, suggesting a positive association
between biofilm formation and symbiotic activities. The pleiotropic
effects of Lrp manipulation make it difficult to establish a causal
relationship between biofilms and host association, however. In an
attempt to more directly investigate the role of biofilm formation on
mutualism and pathogenesis by X. nematophila, we identified genes
with predicted roles in biofilm formation and targeted them for
mutagenesis. In addition, we screened a library of random transposon
mutants for differences in biofilm formation relative to the wild-type
strain. We obtained and examined two such transposon mutants with
enhanced biofilm phenotypes, and preliminary results indicate that
biofilm formation may be detrimental to initial colonization of the
mutualistic nematode host, but provides an advantage for survival
within the nematode host.\
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02.12

10:15 IDENTIFICATION OF AMINO ACIDS IN RTG2P
REQUIRED FOR RETROGRADE SIGNALING

Jian Jiang, Donna M. Gordon
Mississippi State University, Mississippi State, MS, USA

In Saccharomyces cerevisiae, defects in mitochondrial activity
that lead to an insufficient supply of glutamate results in the
activation of a cytoplasmic cascade referred to as ‘retrograde
signaling’. Cytosolic regulators that function in this cascade include
Rtglp, Rtg2p, Rtg3p, and Mkslp. Association between Rtg2p and
Mks1p is important for the activation of downstream signaling that
includes the nuclear localization of the Rtglp/Rtg3p transcriptional
complex. Previous studies have also shown that the amino-terminal
ATP binding domain of Rtg2p has a role in retrograde signaling. To
identify additional amino acids in Rtg2p that are critical for its
signaling activities, the RTG2 gene was randomly mutagenized and a
phenotypic screen was carried out to identify defects in retrograde
signaling. Of the 14,000 colonies screened, four mutants were
selected for further analysis. We found that each mutant varied in
the amount of Rtg2p protein expressed, but all had reduced Mkslp
interaction and low or absent Cit2p protein levels. Real-time
quantitative PCR showed decreased CIT2 transcript levels for all
four mutants relative to wild type, confirming that each had defects
in activating retrograde signaling. Sequencing results placed all
mutations within the carboxy-terminal third of the Rtg2
polypeptide. These findings extend our understanding of Rtg2p
functional domains beyond the previously identified amino-terminal
ATP binding domain to now include amino acid residues within the
carboxy terminus that are important for stable Mks1p interaction.

10:30-10:45 Break

02.13

10:45 AGE/RAGE SIGNALING IN DIABETES-
MEDIATED VASCULAR CALCIFICATION IN
VASCULAR SMOOTH MUSCLE CELLS

Amber Kay, Benjamin Rushing, LaShan Simpson, James A. Stewart,
Jr.
Mississippi State University, Mississippi State, MS, USA

Advanced Glycation End-Products (AGEs)/Receptor for AGEs
(RAGE) signaling has been a well-studied cascade in different
pathologies, particularly type Il diabetes mellitus. The complex
nature of the receptor, ligand specificity, and intersecting pathways
of AGE/RAGE signaling is still not well understood. AGE/RAGE
signaling influences both cellular and systemic responses to increase
bone matrix proteins through p38 MAPK and ERK1/2 signaling
pathways in  hyperglycemic and calcification conditions.
AGE/RAGE signaling has also been shown to increase oxidative
stress by promoting diabetes-mediated vascular calcification through
NOX-1 activation and decreased SOD-2 expression to promote a
phenotypic switch of vascular smooth muscle cells (VSMCs) to
osteoblast-like cells. The purpose of this research is understand
AGE/RAGE mediated vascular calcification as a complication of
diabetes. Calcification was induced in primary mouse VSMCs of
non-diabetic (Het”"T), diabetic (db/db®"T), non-diabetic RAGE
knockout (Het?©), and diabetic RAGE knockout (db/dbR<®), and
then subsequently treated with AGEs to activate RAGE. Intracellular
calcium levels were quantified and showed a pronounced
calcification in db/db™T and loss of RAGE resulted in a decrease in
calcification in db/dbR<C, Western blotting analysis revealed VSMC
marker protein (a-smooth muscle actin) was decreased in db/db™"™
calcified cells indicating an osteoblast-like phenotypic switch and
this was not observed in db/dbR® VSMCs. These data demonstrated
that RAGE has a role in diabetes-mediated vascular calcification. By
understanding the role, the AGE/RAGE signaling cascade plays
diabetes-mediated vascular calcification will allow for possible
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targets for pharmacological intervention to be identified that may
decrease the severity of this diabetic complication.

02.14

11:00 CORRELATION OF DCLK1 WITH THE STEMNESS
AND CHEMORESISTANCE OF COLORECTAL
CANCER CELLS

Lianna Li, Kierra Jones, Shantasia Thomas
Tougaloo College, Tougaloo, MS, USA

Colorectal cancer (CRC) is the third most common cancer
diagnosed and the second leading cause of cancer-related deaths in
the United States. Cancer stem cells (CSCs) are believed to be the
primary reason for the recurrence of CRC due to their resistance to
adjuvant chemotherapy after surgical resection. Here we aim to
further elucidate the identity of a putative intestinal stem cell marker,
doublecortin-like kinase 1 (DCLK1) and its correlation with the
chemoresistance of CRC cells. Briefly, a human colorectal cancer
cell line, HCT116, with stably over-expression of human DCLK1
variant 1 cDNA was used. Cell proliferation was assessed using
MTT assay, specific markers associated with pluripotency were
determined by quantitative real-time PCR, and IC50 of 5-
Fluorouracil (5-Fu) was evaluated using MTT assay. Our results
demonstrated that DCLK1 over-expression significantly inhibited the
cell proliferation, which is a key property of stem cells. Several of
the markers for pluripotency of cells were up-regulated after DCLK1
over-expression. Another intriguing findings is that over-expression
of DCLK1 was correlated with increased IC50 of 5-Fu, which
indicates that DCLK1 results in chemoresistance of colorectal cancer
cells. Based on all of these findings, it can be concluded that DCLK1
is correlated with stemness of colorectal cancer. Up-regulation of
DCLK1 in the colorectal cancer cells may contribute to the
chemoresistance of the colorectal cancer patients. DCLK1 can be an
intriguing chemotherapy target for CRC treatment and become
extremely beneficial in raising the survival rate and quality of CRC
patients.

02.15

11:15 ALTERED GENOMIC EXPRESSION IN THE
HIPPOCAMPUS IN DEPRESSION

Gouri Mahajan?, Eric Vallender®, Michael Garrett!, Lavanya
Challagundla?, JC Overhoerls®, G Jurjus?, Lesa Dieter?, Hamed
Benghuzzi®, Craig Stockmeier*

tUniversity of Mississippi Medical center, Jackson, MS, USA, *Case
Western Reserve University, Cleveland, OH, USA, *Louis Stokes
Cleveland VA Medical Center, Cleveland, OH, USA

Major Depressive Disorder (MDD) has a lifetime prevalence of 17%
among US adults, and the available pharmacotherapies are not
effective for many depressed patients. Suppression of neurogenesis -
related genes may underlie the decrease in hippocampal volume
noted with increasing duration of illness. Tissue punches were
collected from the dentate gyrus from 23 subjects with MDD
(medication-free) and 24 age-matched psychiatrically normal
controls. Whole transcriptome paired-end RNA-sequencing was
performed using an Illumina NextSeq 500 to quantify expression of
mRNA in a region of hippocampal neurogenesis. A Cuffdiff
bioinformatic algorithm was used in an initial analysis to statistically
compare the two cohorts. Controlling for false discovery, 32 genes
were differentially expressed. The following genes were decreased in
expression in MDD: several with inflammatory function (e.g. 1ISG15,
IF144L, IF16 related to interferon function; NR4Al) and the
GABA(B)R1 gene. The following genes were increased in
expression in MDD: two genes with cytokine function (SOC3,
CCL2), two genes inhibiting angiogenesis (ADM, ADAMTS9) and
the KANSL1 gene, a member of the histone acetyltransferase (HAT)
complex. Gene Ontology analysis will be used to identify altered
gene products in terms of biological processes, cellular components
and molecular functions. Additional bioinformatic analyses will also
be performed to assess the impact of potentially confounding factors
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such as postmortem interval, age, gender, death by suicide, duration
of depression, and age of onset of depression. gRT-PCR will also be
used to validate altered gene expression in MDD. Supported by
COBRE P30 GM103328

02.16

11:30 AN ANTIVIRAL DRUG CANDIDATE INHIBITS
ZIKA INFECTION IN VITRO AND IN VIVO

Biswas Neupane, Dhiraj Acharya, Amber M. Paul, E. Ashley
Thompson, Fengwei Bai
The University of Southern Mississippi, Hattiesburg, MS, USA

Zika virus (ZIKV) has been causing a major public health concern
as it has been linked with microcephaly in the newly born infants.
Currently, there are no approved and specific antivirals or vaccines
against ZIKV infection. Here, we report that an antiviral candidate
HTO04 can block ZIKV binding to host cells and inhibit ZIKV
replication in cell culture. In addition, we also found that HT04 had
therapeutic effects against ZIKV infection in mice. Four hours after
ZIKV inoculation, mice were fed with 1.5g/Kg and 0.75g/Kg body
weight of HT04 daily for 6 days. The level of ZIKV was found lower
in blood and other tissues of 1.59/Kg group than those of mock
control group. The results showed that HT04 inhibited ZIKV in both
in vitro and in vivo, suggesting it may be a promising drug candidate
to combat ZIKV infection.

12:00- 1:00 General Sessions

Friday, February 24, 2017
AFTERNOON
Room TC214

02.17
1:00 THE MSAABCR OPERON MUTANT
STAPHYLOCOCCUS AUREUS IS DEFICIENT IN
PERSISTER CELLS

Shanti Pandey, Gyan Sahukhal, Mohamed Elasri
The University of Southern Mississippi, Hattiesburg, MS, USA

Microbial infections are the leading cause of mortality worldwide
primarily caused by the persister cells; a phenotypic variant that
shows extreme antibiotic tolerance resulting in chronic diseases.
While this phenomenon has posed a great threat in public health,
mechanism underlying their formation in Staphylococcus aureus
remains largely unknown. Increasing evidences of presence of
persister cells in recalcitrant infections underscores the great urgency
to unravel the mechanism by which these cells are formed and
survived. We characterized msaABCR operon that plays role in
regulation of virulence, biofilm development and antibiotic
resistance. We hypothesized that the msaABCR operon also plays
role in development of persister cells. In this study, we observed the
phenotypic difference between WT USA300 LAC S. aureus and
msaABCR deletion mutant while treating with single and
combination of clinically-relevant antibiotics. The numbers of
persister cells in msaABCR deletion mutant were significantly
reduced relative to the wild type strain while the complemented
mutant restored the phenotype suggesting a key role of msaABCR
operon in development of persisters. We ultimately seek to define the
mechanism by which the operon regulates the persister cells
formation. This study will bring new insights into the development
of persistence and treatment failures of staphylococcal infections.

02.18
1:15 ROLE OF MSAABCR OPERON IN CHRONIC
STAPHYLOCOCCAL OSTEOMYELITIS
PATHOGENESIS

January 2017, Vol 62, No. 1

Gyan S. Sahukhal*, Michelle Tucci?, Gerri A. Wilson?, Hamed
Benghuzzi?, Mohamed O. Elasri*

The University of Southern Mississippi, Hattiesburg, MS, USA,
2University of Mississippi Medical Center, Jackson, MS, USA

Staphylococcus aureus is a major cause of both health care
associated and community-associated infections. S. aureus is a
primary agent of chronic bone infection also known as osteomyelitis.
Treatment of osteomyelitis is very complicated, which may include
one or more surgical debridement followed by prolonged antibiotic
treatment. Osteomyelitis patients often experience serious life
threatening complications like septicemia, thrombosis and
pathological fractures thus leading to high mortality and morbidity.
In this study, we have investigated the role of the msaABCR operon
in osteomyelitis pathogenesis. We used the modified chronic
osteomyelitis infection model using SD rats. Medical implants (K-
wire pin) were coated with S. aureus biofilm (Wild type, msaABCR
deletion mutant and the msaABCR complement), and surgically
transplanted transcortically through the metaphysis in the tibia. The
infected tibias were harvested after 4, 8 and 15 days and were used
for microbiological, X-ray and Microcomputed tomography
(MicroCT) analysis. X-ray and MicroCT images revealed that the
wild type S. aureus strain was heavily colonized and triggered
significant bone damage of the infected tibia in rat model of
osteomyelitis, whereas the msaABCR deletion mutant of S. aureus
was attenuated and unable to cause chronic osteomyelitis. This study
shows that the msaABCR operon plays a role in biofilm formation in
vivo and in the pathogenesis of osteomyelitis. The ultimate goal is to
explore the possibility of exploiting the msaABCR operon as a target
to treat recalcitrant chronic staph infections.

02.19
1:30 CHARACTERIZATION OF TRICHOMONAS
VAGINALIS VIRUS IN ATCC AND MISSISSIPPI
STRAINS

Allison K. Judge?, Stephen J. Stray?, John C. Meade?, Cory G.
Toyota®

IMillsaps College, Jackson, MS, USA, 2University of MS Medical
Center, Jackson, MS, USA

Trichomonas vaginalis, a flagellated protozoan parasite, is the
causative agent of trichomoniasis, the most common non-viral
sexually transmitted disease in the world. The parasite itself is
infected with up to four strains of a dsSRNA virus called Trichomonas
vaginalis virus (TVV1-4). Trichomoniasis responds well to
metronidazole treatment, however, the presence of TVV has been
shown to alter susceptibility to metronidazole as well as alter T.
vaginalis surface protein expression. Our work, in collaboration with
researchers at UMMC, aims to further understand T. vaginalis
reproduction, the relationship of TVV presence with clinical
symptoms, and characterize TVV in T. vaginalis.T. vaginalis was
cultured anaerobically. Total RNA was isolated from 7 ATCC strains
and 5 local strains and the presence of TVVs was determined by
gRT-PCR against standard curves of pNH-TVV DNA plasmids.
Amplicons were sequenced. The presence of TVVs in ATCC strains
as well as clinical isolates has been confirmed. We have determined
the absolute copy number for each strain. So far TVV1 is found in
significantly lower amounts that TVV2-4. We compare TVV
sequences from MS to ATCC samples. Preliminary work has
demonstrated that TVV levels can be determined from T. vaginalis
cultures. In the isolates tested, these data suggest that TVV1 infects
less than 10% of the total culture. Acknowledgement: This work was
supported by the Mississippi INBRE, funded by an Institutional
Development Award (IDeA) from the National Institute of General
Medical Sciences of the National Institutes of Health under grant
number P20GM103476.
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02.20

1:45 PRECLINICAL EVALUATION OF A SYNTHETIC
NATURAL PRODUCT DERIVATIVE IN
PEDIATRIC CANCER

Scharri Walker
Tougaloo College, Tougaloo, MS, USA

Brain tumors are the most common solid tumors and exhibit
relatively high recurrence and mortality rates in the pediatric patient
population. Furthermore, resistance to current therapies may develop
over time, giving rise to the development of advanced and drug-
resistant cancers. Therefore, there is an urgent and unmet need to
find new anti-cancer treatments in the pediatric indication. The
objective of this research is to investigate the anti-cancer potential of
synthetic derivatives of natural products and their pharmacological
properties in pediatric brain cancers. The anti-cancer activity of the
compound was tested in in various brain cancer cell lines established
from pediatric patients. A decrease in cell viability was observed in
all medulloblastoma and astrocytoma cell lines tested. Additional
studies revealed that cabazitaxel decreases cell proliferation, induces
apoptosis, and decreases cell migration. Further proteomic studies
will be conducted to determine the molecular mechanisms
responsible for the anti-cancer efficacy of the compound in these cell
lines. Collectively, these data will further establish the rationale of
cabazitaxel as a chemotherapeutic agent in the pediatric population

2:00-2:30 Break

2:30 Cellular, Molecular, Developmental Biology Division Meeting

Student oral and poster awards are sponsored by the School of
Arts and Sciences, Alcorn State University, and the Department
of Biological Sciences, Mississippi State University

CHEMISTRY AND CHEMICAL
ENGINEERING

Chair: Song Guo

University of Southern Mississippi
Vice-Chair: Julie Pigza

University of Southern Mississippi

Thursday, February 23, 2017

MORNING
Room TC 218B

7:55 Welcome

Thursday, February 23, 2017
MORNING
Room TC 218A

Session 1. Invited Symposium I, Chair: Julie Pigza

03.01

8:00 DISORDER WITHIN CYSTEINE-RICH
PROTEINS: CURIOUS CASE OF GRANULINS

Gaurav Ghag, Vijay Rangachari
University of Southern Mississippi, Hattiesburg MS, USA

Granulins (Grns) are a family of small, cysteine-rich, pro-
inflammatory proteins that are generated upon proteolytic cleavage
of their precursor, progranulin. All seven Grns (A-G) contain twelve
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conserved cysteines (~ 20% per molecule) that is believed to form
six intramolecular disulfide bonds, rendering this family of proteins
unique. Grns are involved in multi-functional roles, including wound
healing, embryonic growth, and inflammation. Recently, they are
also implicated in neurodegenerative diseases such as frontotemporal
dementia (FTD) and Alzheimer disease. Despite their manifold
functions, there exists a dearth of information regarding their
structure-function relationship. We sought to establish the role of
disulfide bonds in structure and function by studying the native,
oxidized (intramolecularly disulfide bonded) form of GrnB and the
completely reduced GrnB (rGrnB). We establish that rGrnB is
intrinsically disordered (IDP) at low concentrations and at elevated
concentrations forms a fuzzy homodimer without a net gain in the
structure- a characteristic increasingly believed to be a hallmark of
some IDPs. Interestingly, rGrnB also activates inflammatory
receptor, NF-kappaB in human neuroblastoma cells in a
concentration-dependent manner, which correlates with the observed
monomer-dimer dynamics. With native GrnB, we observed that only
les thank 10% of recombinantly expressed protein is present in the
form intramolecularly disulfide bonded monomers. A majority of the
expressed protein are multimeric with intermolecular disulfide
bonds. Furthermore, surprisingly monomeric GrnB also largely lacks
structure suggesting disulfide bonds do not facilitate folding, and
resemble kringle-like domains. These data will be presented and
discussed.

03.02

8:18 STRESS RELAXATION IN A BEAD-SPRING
ELASTOMER

Gopinath Subramanian
University of Southern Mississippi, Hattiesburg, MS, USA

We present results from the generalized parallel replica method
applied to the process of stress relaxation in bead-spring elastomers.
The statistics of chain breakage show that individual chains, after a
relatively short dephasing time, follow an exponential distribution of
breakage times over a wide range of extension ratios, allowing us to
exploit the notion of the quasi-stationary distribution and apply the
method to study stress relaxation in a representative volume element
of an elastomer.

03.03

8:36 IMBUING POLYMERS WITH A FLUOROMETRIC
STIMULI RESPONSE

Joseph Lott
University of Southern Mississippi, Hattiesburg, MS, USA

A new approach to optically active stimuli responsive polymers is
presented. The materials are based on precisely engineered
“molecular reporters” that exhibit vibrationally-dependent emission
intensity. For these molecules, no fluorescence is observed when
molecular motions are unhindered, yet when vibrational freedom is
impinged, fluorescence emission is turned on. Owing to the many
stimuli that can be used to perturb the vibrational (and therefore the
fluorescence) ability of the small molecules, innovation over a broad
portfolio of polymer-based systems is enabled. In aqueous solutions
of methylcellulose, heating above the lower critical solution
temperature (LCST) of ~ 60 °C caused an increase in blue
fluorescence at ~ 435 nm. Additionally, the softening of poly(methyl
methacrylate) around the glass transition of 96 °C was monitored
optically as well as via differential scanning calorimetry (DSC).
Lastly, by tracking the increase of fluorescence at 440 nm, the curing
of an epoxy at 180 °C was optically monitored in situ.

03.04

8:54 GOLD NANOPARTICLE ASSAY FOR MULTIPLE
MYELOMA PROTEINS

Yolanda Jones, Anant Singh, Sandra Barnes
Alcorn State University, Alcorn State, MS, USA
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Multiple myeloma is the second most deadly blood cancer. It is a
plasma cell dyscrasia that is characterized by abnormal production of
monoclonal (M) immunoglobulins (M-Proteins), each consisting of
two heavy chains and two light chains (x and 1).  In most patients
with a monoclonal plasma cell disorder, the monoclonal light chains
secreted by the clone remain soluble in the bloodstream. However, in
some patients, free light chains may infiltrate tissues, inducing a
myriad of impairments. Early detection, diagnosis, and treatment
are critical to increase the survivability of multiple myeloma and
associated amyloidosis. This research describes gold nanoparticle
based detection assays that induce changes in optical properties the
presence of kappa and lambda light chain immunoglobulins that can
be measured with optical methods. Spherical gold nanoparticles and
gold nanorods were synthesized and functionalized with antibodies
to kappa and lambda light chains. After optimization, the
performance of the assays for detecting the light chains was
evaluated using optical spectroscopy. The assays showed a
predictable response to the light chain immunoglobulins that was
proportional to protein concentration. The gold nanorod based
assays showed greater sensitivity than assays based on spherical gold
particles.

03.05
9:12 C60: COMPUTATIONAL STUDY

Jerzy Leszczynski
Jackson State University, Jackson, MS, USA

Fullerene represents an outstanding example when a discovery of
a single compound had been recognized by the Nobel Committee.
Unfortunately, pristine (i.e. non-functionalized) C60 fullerene has
very limited possible applications. In contrast, fullerene's derivatives
with various functional groups are promising candidates for various
applications. As always, a prediction of possible effects of newly
studied species on biological targets should precede their commercial
applications. The talk summarizes the results of recently performed
comprehensive computational study of interactions between fullerene
nanoparticle derivatives with the large group of proteins that are
responsible for various diseases. We determined a set of fullerene
derivatives which are most likely to be very potent against some
target proteins. This conclusion is augmented by a list of fullerene
derivatives that could be potentially toxic because of low selectivity
and high binding activity for a number of target proteins.
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03.06

9:40 TOUGHENING LIQUID PROCESSABLE
BENZOXAZINE MATRICES

Travis Palmer, Andrew S. Frazee, Jeremy Weigand, Jeffrey S.
Wiggins
University of Southern Mississippi, Hattiesburg, MS, USA
Epoxy-amine formulations have historically been the dominant
matrix chemistry in aerospace composites due to their exceptionally
high moduli. However, they are inherently brittle and plagued by a
high degree of volumetric shrinkage upon curing. Benzoxazines offer
an exciting alternative that has only recently begun to be explored for
high performance applications. They offer significantly better
dimensional stability during cure than epoxy-amine chemistries,
however, current benzoxazine monomers still suffer from lack of
processability and brittleness. Traditional approaches generally
include the dispersion of liquid rubbers or particles as reinforcements
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in a matrix, which sacrifice the homogeneity of the network and
require additional processing. To overcome this, toughened
monomers have been synthesized using a novel continuous high-
shear reactor that provide alternative mechanisms of energy
dissipation. These monomers have been shown to increase toughness
when added to the baseline bisphenol-A based benzoxazine system at
low loading levels (ca. 5-20 wt%) without sacrificing Tg. This is
believed to be due to the homogeneity of the final matrix, and offers
an alternative to existing approaches to toughening.

03.07

9:52 TOWARD THE FIRST TOTAL SYNTHESIS OF 11-
DEOXYFISTULARIN-3 AND ITS ANALOGUES

Prasanta Das, Ashton Hamme I
Jackson State University, Jackson, MS, USA

The spiroisoxazoline containing natural products and their
analogues have stimulated much interest in medicinal chemistry
owing to their huge herbicidal and plant hormonal activity. Within
the broad arsenal of structurally diverse a-oximinotyrosine derived
spiroisoxazolines containing natural products, particularly 11-
deoxyfistularin-3, purealidin P and Q are cytotoxic against the MCF-
7 breast cancer cell line (LDso = 17 pg/L), murine lymphoma K1210
(ICso 2.8 and 0.95 pg mL? respectively) and human epidermal
carcinoma KB (nasopharynx) (ICso 7.6 and 1.2 pug mL™ respectively)
cell lines. Owing to their structural complexity and diverse biological
activities, the synthesis of this unique and challenging spiro-skeleton
has been of great interest to many chemists. In this conference, we
will demonstrate an unconventional route involving a base promoted
Dieckmann type keto-ester condensation strategy to construct the
spiroisoxazoline moiety. The consecutive excess bromination,
elimination and bromination of the corresponding spiro-moiety has
been utilized to furnish the desired spiroisoxazoline core structure
and the total synthesis of 11-deoxyfistularine-3. Subsequently, this
strategy has also been directed to construct dibromo “quinone” based
spiroisoxazoline derivatives as novel analogues for biological
interest. This strategy could serve as an efficient alternative to
previously developed oxidative-dearomatizing spirocyclization of
phenol as the essential step to synthesize this class of natural
products. The project described was supported by NIH/NIGMS
(Award Number: 2SC3GM094081-05) and NIH/NCRR (Award
Number: G12RR013459) and NIH/NIMHD (Award Number:
G12MD007581).

03.08

10:04 USE OF RT-NIR TO MONITOR GROWTH OF
EPOXY/DIAMINE NETWORKS THROUGHOUT
CURE

Andrew P. Janisse, Jeffrey S. Wiggins
University of Southern Mississippi, Hattiesburg, MS, USA

Global efforts in the composites community are towards a reduction
in manufacturing cycle times through the implementation of rapid
cure. As a result, the development of advanced analytical techniques
to quantify the effect of cure protocol on matrix formation and
performance is necessary. Full understanding of network formation
in an epoxy/diamine matrix has previously not been achieved due to
a limitation in directly studying the creation and consumption of
secondary amine during cure. In this work, the development of
epoxy/diamine networks was monitored throughout cure and the
effect of ramp rate studied. Networks were heated at slow and rapid
ramp rates and held at 180 °C for 2 hours with functional group
consumption  monitored  throughout. Networks cured with
difunctional or tetrafunctional epoxy monomers were also compared
in order to determine the effect of chemical gelation on final network
formation. Molar absorptivity was determined to be dependent on
temperature and was adjusted during analysis to allow for more
representative results of functional group consumption and overall
network conversion. This is a crucial effect to account for when
monitoring the cure of networks with Real Time Fourier Transform
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Infrared Spectroscopy in the near-infrared region (RT-NIR) cured
with varied thermal profiles. The accuracy of this method to measure
network conversion was validated using dynamic scanning
calorimetry. This work establishes a means to view a complete
picture of the development of epoxy-amine networks throughout
cure, which allows for a more complete understanding of the effect
of cure protocol on final network structure.

03.09

10:16 INVESTIGATION OF THE DEHYDRATION
PRODUCTS OF ATROPINE AND SCOPOLAMINE
IN ARCHAEOLOGICAL PIPES

Sara Barker, Amanda Kaminski, Co Quach, Scottie Dennis, Max
Harrigill, Timothy Ward
Millsaps College, Jackson, MS, USA

Atropine and scopolamine are alkaloids that serve as biomarkers for
the hallucinogen Datura stramonium, a ceremonially important plant
for many ancient cultures throughout Mesoamerica. Plants such as
jimson weed were often smoked in accordance to the religious
practices of the ancient world. Through the use of gas
chromatography-mass ~ spectrometry ~ (GC-MS) and  liquid
chromatography — mass spectrometry (LC-MS) traces of
hallucinogen Datura stramonium left behind in pipe stems can be
characterized. It was discovered that both alkaloids dehydrate into
apoatropine and aposcopolamine respectively during GC-MS
analysis, while dehydration products appear absent in the pipe stems
by LC-MS analysis. A study was performed to characterize the
appearance of dehydration products in GC-MS methods. In addition,
a distillation of atropine was performed in order to force the
dehydration to occur.

03.10

10:28 DOPING-INDUCED AGGREGATION OF POLY(3-
HEXYLTHIOPHENE) NANOFIBERS

Frederick McFarland®, Claire Ellis?, Song Guo*
tUniversity of Southern Mississippi, Hattiesburg, MS, USA, 20ak
Grove High School, Hattiesburg, MS, USA

P3HT is widely considered to be an archetype for organic
semiconductor molecules due to its anisotropic properties and variety
of electronic applications. Chemical doping of P3HT will increase its
overall conductivity but will also create doped products that are
difficult to process. We herein investigate the doping-induced
aggregation rate of P3HT nanofibers using UV-Vis kinetics and their
stage-wise morphological evolution using atomic force microcopy
(AFM). Our UV-Vis kinetic results indicate that aggregation will
begin with an initial rate-limiting self-folding of individual polymer
chains which then form multi-chained aggregates. Under doping
conditions, the process will greatly accelerate and is likely to be a
consequence of attractive coulombic interactions between doped
species. Furthermore, doping will form fibers with distinctive
morphologies that appear more disordered and are likely the result of
intercalation of FATCNQ molecules which could disrupt the native
P3HT lamella ordering. Our results highlight the importance of
understanding the aggregation kinetics of similar systems that are
doped in the solution phase. We hope that more research on this
topic will lead to more control over the aggregation and doping
process of organic semiconductors, and lend more efficient doped
devices.
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03.11

9:40 CONTROLLING THE MORPHOLOGY IN
POLYACRYLONITRILE BASED COPOLYMER
PRECURSORS FOR CARBON FIBER

Katelyn Cordell, Jeffrey Wiggins
University of Southern Mississippi, Hattiesburg, MS, USA

Carbon fiber reinforced polymers are used today in high
performance polymer matrix composite applications including
aerospace, energy, and general infrastructure materials. Although the
demand for carbon fiber is high, continued research is necessary to
advance current mechanical properties towards their theoretical
values. These mechanical limitations are due to morphological
defects within the fiber which are most often associated with
precursor molecular design, comonomer composition and
distribution, and precursor white fiber processing. Reversible
Addition Fragmentation Chain Transfer (RAFT) serves as a modern
technique to control precursor molecular design as well as
comonomer distribution. Here we employed semi-batch RAFT to
synthesize well-defined Polyacrylonitrile (PAN) copolymers with
acrylamide type comonomers to systematically disrupt semi-
crystalline morphologies, and correlate crystalline structure with
extent of ring-closing stabilization and exotherm. These acrylamide
comonomers afford new copolymers that eliminate the usage of
additional comonomers typically seen in commercial PAN
precursors. Fourier transform infrared spectroscopy was used to
measure the extent of stabilization, or the ladder formation of
pyrolyzed ring structures, and differential scanning calorimetry
determined cyclization temperature, breadth, and exotherm peak
intensity. Our copolymers showed higher extents of stabilization due
to an increase in cyclized ring formation during stabilization as well
as a reduction in exotherm peak intensity in comparison to
homopolymer PAN. Outcomes from this work provided new
knowledge on the effect of semi-crystalline morphology on exotherm
and ring closing stabilization, as well as provided a new synthetic
pathway for preparing well-defined copolymers with new
comonomers for PAN based carbon fiber.

03.12

9:52 PHOTOELECTROCHEMICAL STUDIES ON
ELECTRODEPOSITED Cu20/MnSe FOR SOLAR
WATER REDUCTION

Arun Siddarth Sridhar, Wujian Miao
University of Southern Mississippi, Hattiesburg, MS, USA

The present contribution reports results from
photoelectrochemical studies on Cu20 photocathodes for solar water
reduction in the presence of manganese selenide thin film
electrocatalysts. Cu20/MnSe thin films were prepared in-situ on
F:SnO2 (i.e., FTO) by a facile electrodeposition technique, and
scanning electron microscopic (SEM) studies were employed for
surface morphological characterization. Photoelectrochemical studies
were performed in a quartz cell holding the three electrode setup
containing Ag/AgCl (3M KCI) as the reference electrode. A standard
AM 1.5G solar simulator was used as the simulated solar light source
for photocurrent and electrochemical impedance spectroscopic
measurements on FTO/Cu20/MnSe electrodes. In addition to a
significant anodic shift in the water reduction potential, a maximum
photocurrent of 2.1 mA/cm2 was obtained from the
FTO/Cu20/MnSe electrode at -0.4 V vs Ag/AgCI. These results can
be attributed to the effect of catalyst in decreasing electron-hole
recombination and facilitation of faster electron utilization kinetics
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on the semiconductor-electrolyte interface upon light illumination, as
indicated by Mott Schottky plots and electrochemical impedance
spectroscopy. This is the first report on the use of water reduction
catalyst MnSe as a functional co-catalyst for photoelectrochemical
water reduction with semiconductor photocathodes.  Financial
support from the NSF CAREER Award (CHE-0955878) is gratefully
acknowledged.

03.13

10:04 INVESTIGATION OF THE TSUJI-TROST
WINSTEIN-MASAMUNE INTRAMOLECULAR
PHENOLIC ALLYLATION TOWARD SYNTHESIS
OF SPIRO[4.5]DECANES

Nicholas Jentsch, Matthew Donahue
University of Southern Mississippi, Hattiesburg, MS, USA

The total synthesis of natural products, especially alkaloids,
remains a vigorous area of research. With the advancement of new
reaction technologies even the most daunting molecular structures
are being synthesized with a pace unrivaled in history. Pursuant to
these endeavors we have initiated a research program aimed at
transforming simple aromatic phenols into increasing complex
spirocyclic compounds. The intramolecular para-alkylation of a
phenol with a carbon chain bearing a suitable leaving group, known
as the Winstein-Masamune reaction, results in a spiro[4.5]deca-6,9-
dien-8-one. Of notable consequence of this reaction is the synthesis
of a sterically congested spirocyclic quaternary carbon. In this talk,
we will discuss the merging of this reaction with the Tsuji-Trost
allylic alkylation to afford a spirocycle containing a pendant alkene.
This functional handle thereby allows for elaboration of the
spirocycle to tricyclic motifs. We will outline our approach to the
functionalization of the pendant alkene and subsequent ring closure
to develop a tricyclic core. The cyclization methods to be discussed
include the use of both free radical conditions as well as zirconocene
promoted addition to a,B-unsaturated ketones.

03.14

10:16 THE IMPACT OF CONJUGATED POLYMER
AGGREGATION ON THEIR CHEMICAL DOPING
KINETICS

Skye Travis, Frederick McFarland, Song Guo
University of Southern Mississippi, Hattiesburg, MS, USA

Organic electronic materials thus far have proven to be less
efficient than the inorganic versions, but researchers are trying to
find a way around that issue by using a method called chemical
doping. This method consists of an organic material, usually a
polymer, being "doped" or exposed, to an oxidant/reductant, called a
dopant. Electron transfer between host polymer and dopant
molecules increases the charge carrier density in the doped host
material, making it a more efficient conductor. The effects of doping
on poly(3-hexylthiophene-2,5-diyl) (P3HT) in varying ratio of
decane/toluene solvent was investigated. Increasing the fraction of
decane, a bad solvent, forces the P3HT to aggregate very quickly. By
comparing the chemical doping behavior between aggregated and
non-aggregated forms of P3HT, the influences of P3HT aggregation
on their chemical doping kinetics are elucidated.

03.15

10:28 SYNTHESIS OF (3R,4R,5R)-DIHYDRO-3-
HYDROXY-4-METHOXY-5-VINYLFURAN-2(3H)-
ONE FROM D-GLUCOSE AND IT'S BIOLOGICAL
STUDIES

Md Mhahabubur Rhaman, Ernest B. Izevbigie, Ken S. Lee
Jackson State University, Jackson, MS, USA

Vernonia amygdalina (VA) is an edible medicinal plant grows in
central Africa. Our research laboratory has conducted the systematic
chemical analysis of VA leaves for finding the chemicals having
anticancer activity. Several compounds, phytosteroids and others,
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were isolated from water extract of VA and characterized. The
mixture of phytosteroids showed the promising activity against the
MCF-7 cell lines. Among them, vernoside consists of steroid,
glycoside, and epoxide on y-lactone moiety. We believe glycoside
and steroid parts of the vernoside make this compound soluble in
water and cell permeable respectively, and y-lactone moiety with
epoxide may be the active part of biological activities. Their
biological activities depend on their structural features related with
functional groups attached to the ring such as alcohol, ether, a-
methylene; and side chains such as chain length, chain branching,
functional group, substitution, and stereochemistry. So synthetic
methods for structurally modified y-lactones will be useful in
producing new molecules with improved pharmacological properties.
Therefore, we focus on the y- lactone for a partial synthesis with the
purpose to test the bioactivity of such structural moiety. In our
research, we designed a synthetic pathway of (3R,4R,5R)-dihydro-3-
hydroxy-4-methoxy-5-vinylfuran-2(3H)-one from D-glucose and it's
biological studies. After synthesis of it, hydrophilic and hydrophobic
groups will be attached with y-lactone ring in order to improve the
solubility in water and cell permeability respectively. Moreover,
vinyl group will be converted to epoxide expecting that will be the
tool to prohibit the proliferation of MCF-7 cell lines and ER(+)
breast cancer cells.
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03.16

10:50 ELECTRO-KINETIC REMEDIATION OF HEAVY
METAL CONTAMINATED SOIL

Fengxiang Han?, Xinyu Mao?, Xiaohou Shao?, Zikri Arslan?, Kai
Guo*
1Jackson State University, Jackson, MS, USA, 2Hohai University,
Nanjing, China

Pb, As and Cs in soils damage ecosystems and human’s health.
Soil washing is the most conventional remediation method and its
efficiency depends on metals solubility in soil. This study aims to
optimize operating variables of electro-kinetic field (EKF) enhanced
soil washing procedures. Soil samples from a Mississippi River Delta
rice field were homogeneously spiked with Pb, As and Cs and
contaminated soil was aged for thre months. The remediation
involved an initial electro-kinetic process, followed by a soil washing
procedure. Soil pHs changes under EKF were studied. Effects of
citric acid and reversed EKF were investigated for alleviating
possible alkaline precipitation. In the washing procedure, soil
washing time and cycles with different extractants were examined.
The overall EKF enhanced soil washing efficiencies were discussed
as well. The implement of EKF offered an acidic soil environment
around the anode areas for solubilizing metal(loid)s. Combined with
EKF, citric acid was more conductive to desorb metal(loid)s. In
addition, the reversed EKF effectively alleviated metal(loid)
precipitation caused by alkalization in the initial cathode areas. The
EKF significantly enhanced metal(loid) extractions in the anode area
of soils using Na,EDTA, CaCl, and citric acid at pH 2. The most
preferable removal of Pb (80 % - 98 %), As (48 % - 63 %) and Cs
(10% % - 13 %) were achieved with three extractants. The CaCl,
and citric acid were proved to be suitable alternatives to Na,EDTA
for Pb extraction. A washing process of 2 h extraction with double
washing cycles was optimized.
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03.17

11:08 ELUCIDATION OF ANAMMOX/MICROALGAE
ACTIVITY FOR ADVANCED WASTEWATER
TREATMENT IN BENEFICIAL
BIOELECTROCHEMICAL SYSTEMS

Veera Gnaneswar Gude, Bahareh Kokabian, Savannah Stuart-Dahl
Mississippi State University, Mississippi State, MS, USA

Microbial ~ desalination cells (MDCs), a form of
bioelectrochemical systems, allow for simultaneous wastewater
treatment and desalination of saline water with concurrent electricity
production. The premise for MDC performance is based on the
principles that bioelectrochemical (BES) systems convert
wastewaters into treated effluents accompanied by electricity
production and the ionic species migration (i.e. protons) within the
system facilitates desalination. To eliminate the need for expensive
catalysts and toxic chemicals, this research focuses on biological
cathodes to enhance the system performance in an environmentally-
sustainable manner. This study describes the use of autothrophic
microorganism such as Anammox bacteria and microalgae as
sustainable biocatalyst/biocathode in MDCs. Three different process
configurations of photosynthetic MDCs (using Chlorella vulgaris)
were evaluated for their performance and energy generation
potentials. Static (fed-batch, SPMDC), continuous flow (CFPMDC)
and a photobioreactor MDC (PBMDC, resembling lagoon type
PMDCs) were developed to study the impact of process design on
wastewater treatment, electricity generation, nutrient removal, and
biomass production and the results indicate that PMDCs can be
configured with the aim of maximizing the energy recovery through
either biomass production or bioelectricity production. In addition,
the microbial community analysis disclosed considerable spatial
diversity in microbial communities which is a critical factor in
sustaining the operation of MDCs. This study also provides the first
proof of concept that anammox mechanism can be beneficial in
enhancing the sustainability of microbial desalination cells to provide
simultaneous removal of ammonium from wastewater and contribute
in energy generation. Experimental studies and microbial community
analyzes will be discussed in detail.

03.18

11:26 SEQUENTIAL COPRECIPITATION WITH
TRIETHYLAMINE FOR ULTRATRCAE
ELEMENTAL ANALYSIS IN SEAWATER BY
ICPMS

Zikri Arslan?, Tulay Oymak?, Jeremy White?
Jackson State University, Jackson, MS, USA, 2Cumhuriyet
University, Sivas, Turkey

Trace elements in seawater are indicators in understanding
environmental pollution in coastal waters and the biogeochemical
cycling of metals in oceanic waters. However, direct determinations
in seawater are difficult by ICP-MS because of low elemental
concentrations and the heavy salt (ca. 3.5%). Co-precipitation is a
matrix removal technique based on separation of elements of interest
in the presence of carrier element. Mg(OH)2 coprecipitation is an
attractive approach utilizing Mg matrix of seawater to isolate trace
elements from salt matrix. Yet, Mg(OH)2 coprecipitation is
influenced by pH and formation of ammonia and hydroxide
complexes preventing isolation of certain elements. In this study, we
used triethylamine (TEA) as an aprotic base for Mg(OH)2
precipitation. A large suit of elements, including transition metals
and rare earth elements were successfully precipitated within
Mg(OH)2 quantitatively. Precipitation was virtually independent of
solution pH. H2 and He were examined for reducing the molecular
ion interferences associated with residual Mg and Na. H2 performed
better than He for Fe, Cu and Zn and other problematic elements. A
sequential coprecipitation scheme was developed to minimize Mg in
analyses solutions. Matrix components, including Ca, Na, CI, K were
eliminated effectively. A volume of 10 mL seawater was
preconcentrated to 1 mL affording 10-fold enrichment in elemental
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concentrations. Detection limits varied from sub-pg/L to pg/L. The
method was validated with seawater (CASS-4) reference sample and
applied to determination of trace elements in seawaters collected
from coasts of Florida.

03.19

11:44 CONTRASTING BEHAVIOR OF FLAVONOL
FISETIN AND ISOFLAVONE DAIDZEIN IN v-
CYCLODEXTRIN NANOCAVITY

Bidisha Sengupta
Tougaloo College, Tougaloo, MS, USA

The present study establishes the effectiveness of y-cyclodextrin
(y-CDx) as a drug carrier and investigates the interactions between
the nanocavity of y-CDx and the drugs. Steady state and time
resolved fluorescence anisotropy along with induced circular
dichroism (ICD) spectroscopy provide useful tools to observe and
understand the behavior of the therapeutically important plant
flavonoids fisetin and daidzein in y-CDx. The fluorescence emission
properties of these two flavonoids are significantly different in y-
CDx environment. Although Benesi-Hildebrand plots indicated 1:1
stoichiometry for both the supramolecular complexes, the mode of
the binding of fisetin significantly differs from daidzein in y-CDX, as
is observed from ICD spectra which is further confirmed by docking
studies. The interaction with y-CDX proceeds mainly by the phenyl
rings and partly by the chromone ring of fisetin whereas only the
phenyl rings takes part for daidzein. The binding of flavonoids with
v-CDx cavity allows an increase in the aqueous solubility of the
hydrophobic flavonoids, which are determined by gradual increase in
the ICD signal, fluorescence emission as well as increase in
fluorescence anisotropy with increasing y-CDx. This supports y-CDx
as a nanovehicle for flavonoids fisetin and daidzein in improving
their bioavailability in physiological system.

12:00 General Sessions

Session 5. Contributed Talks 111 (concurrently held with Section
6), Chair: Nicholas Jentsch
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03.20

1:00 DIASTEREOSELECTIVE SYNTHESIS OF 2,4,6-
TRISUBTITUTED PIPERIDINES VIA PRINS
CYCLIZATION

John Hood, Matthew Donahue
The University of Southern Mississippi, Hattiesburg, Mississippi,
USA

Nitrogen heterocycles account for nearly 60% of all FDA
approved small molecules with the six-membered piperidine scaffold
representing the largest minority of those rings. The synthesis of
piperidines is an active field of research because this ring system
with various substituents and stereochemistry is an important
building block for many therapeutic indications, such as
antihistamines and analgesics. While there are many known reactions
to produce substituted piperidines, the objective of this research is to
employ a four-step method to generate a 2,4,6 tri-substituted
piperidine ring that bears three stereocenters. The first step is a
condensation between an aldehyde and (R)-2-methylpropane-2-
sulfinamide to create the Ellman N-sulfinyl imine. Carbons C3-C5 of
the nascent ring are installed by stereoselective allylation that
generate a homoallylic amine. Our findings of different imine
allylation conditions will be presented through examination of
solvent, metal, and allylating agent. The nitrogen is subsequently
alkylated with ethyl propiolate to access an N-sulfinyl vinylogous
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amide. The ring closure step is initiated by acidic activation of the
enamine to the N-sulfinyl iminium ion that is subsequently attacked
by the pendant alkene. Finally, trapping of the resultant carbocation
with the conjugate base affords the. tri-substituted piperidine ring
with stereogenic carbons at positions 2, 4, and 6. A small library of
aldimines has been synthesized to examine how different substituents
at C2 affect the stereochemical outcome of this process. We are
investigating this strategy as a tunable method to prepare a wide
variety of stereochemically diverse piperidine derivatives.

0321

1:12 ELECTROSPINNING PARAMETERS FOR
ALGINATE- AND CHITOSAN-BASED
NANOFIBERS

Kathryn Penton, William Weeks, Tia Brown, Sharon K. Hamilton
Delta State University, Cleveland, MS, USA

Electrospinning natural polymers is a developing interest in the
field of biomaterials. Electrospun nanofibers have been shown to
promote tissue regeneration while imitating body tissue which make
it ideal for modern wound healing dressings. Several of these water
soluble natural polymers, including alginate and chitosan, show
promise as tissue scaffolds and drug delivery vehicles. However,
formation of nanofibers is difficult due to the inherently charged
biopolymers. In this project, optimal parameters for electrospinning
alginate- and chitosan-based nanofibers were investigated. Co-
solvents such as glycerol and ethylenediamine, and co-polymers such
as poly(vinyl alcohol) and agarose were used at various
concentrations to assist in overcoming the innate charges of the
natural polymers. Additional electrospinning parameters were
altered, including voltage, distance from the needle to the collection
plate, and polymer flow rate. In the future, the optimal
electrospinning parameters will be used to produce drug-loaded
nanofibers. These parameters coupled with release rate studies of the
drug-loaded fibers will then be used to create a catalog of small
molecule release profiles. The cataloged profiles can be applied in
the further development of biomaterials used in drug delivery and
modern wound healing dressings. This work was supported by the
Mississippi INBRE, funded by an Institutional Development Award
(IDeA) from the National Institute of General Medical Sciences of
the National Institutes of Health under grant number P20GM103476.

03.22

1:24 HIGH PURITY HETEROCYCLIC MONOMER
SYNTHESIS VIA CONTINUOUS HIGH-SHEAR
REACTOR

Andrew Frazee, Jeffrey Wiggins
University of Southern Mississippi, Hattiesburg, MS, USA

This research develops a continuous high-shear reactor adept to
synthesize heterocyclic monomers, and alloys thereof, under solvent-
free conditions. Validated by 1H NMR, the continuous high-shear
reactor demonstrates throughputs that are 6-40x faster with increased
efficacy in reaction kinetics, such as targeting specific monomeric
conformations, as compared to current batch and continuous reactor
technology. Furthermore, comparison of purified 1H NMR spectra of
monomer synthesized in a batch reactor to the unpurified 1H NMR
of monomer synthesized in the aforementioned reactor design,
demonstrates that utilization of the continuous high-shear reactor for
benzoxazine monomer synthesis yields a high purity product
eliminating the need for post-processing purification. Synergistically,
these attributes significantly increase the throughput, synthetic
control, and reduce the cost of melt synthesized heterocyclic
monomers.

03.23

1:36 EFFECTS OF GOLD NANOPARTICLES ON
STRENGTH OF CHEMICALLY TREATED HAIR
FIBERS

January 2017, Vol 62, No. 1

Yolanda Jones, Alicia Cruthirds, Amelia Thompson, Anant Singh,
Sandra Barnes
Alcorn State University, Lorman, MS, USA

The aim of the project is to study the potential for strengthening hair
fibers using gold nanoparticles. The work takes advantage of the
ability of gold to form pseudocovalent bonds with sulfur to
investigate the potential for using the nanoparticles to form bonds
between sulfur containing amino acids in hair fiber proteins. The
work studies the kinetics of uptake/binding of particles of varied size
and shape with hair fiber and the effect of the particles on protein
loss during chemical treatments. Gold nanoparticles of varied sizes
and shapes were prepared and characterized using optical
spectroscopy. Optical spectroscopy was also used to monitor the
particle uptake. The Bradford Assay was used to study the kinetics
of protein removal of gold-treated hair when exposed to chemical
straightening agents. Our early results show rapid uptake of the
particles in hair strands and the delay improved resistance to
chemical treatment.

03.24

1:48 SELECTIVE ZINC (11) SENSING RAMAN PROBE
FOR SCREENING OF PROSTATE CANCER
CELLS

Avijit Pramanik, Suhash R. Chavva, Bhanu P. V. Nellore, Stacy
Jones, Paresh Chandra Ray
Jackson State University, Jackson, MS, USA

Early stage identification of cancer is very important to cure from
the chronic disease. Mobile zinc signatures can be used as a
biomarker for prostate cancer prediction, opening the route for the
early diagnosis of cancer. Clinicians need a reliable tools which can
offer fast, highly sensitive and selective mobile Zn(lI) concentration
in live cells. Raman sensor hold high promise for in-vivo sensing of
cancer, where near IR light can be easily used to avoid tissue auto-
fluorescence and to enhance tissue penetration depth. The current
work report to design of novel and highly efficient surface enhanced
Raman spectroscopy (SERS) probe using p-(imidazole)azo)
benzenethiol attached gold nanoparticle as a Raman reporter, which
has the capability to identify prostate cancer cells based on Zn(ll)
sensing. Reported data show that after binding with Zn(Il), Raman
reporter attached gold nanoparticle forms assembly structure, which
allows selective detection of Zn(ll) even at 0.1 parts per billion (ppb)
concentration. Experimental data shows that SERS probe can
distinguish metastatic cancer cells from normal prostate cells very
easily. Reported results demonstrated that this sensor's sensitivity is
as low as 5 cancer cellssmL. Designed Raman probe has the
capability to be used as chemical toolkit for determining Zn(ll)
concentrations in the biological sample.

Thursday, February 23, 2017
AFTERNOON
Room TC 218B

Session 6. Contributed Talks 1V (concurrently held with Section
5), Chair: Rogers Nyamwihura

03.25

1:00 ATOMISTIC STUDY OF GRAPHENE-CARBON
NANOTUBE-POLYMER COMPOSITE

Sanjiv Jha', Michael Roth?, Guido Todde!, Gopinath Subramanian?,
Manoj Shukla?

University of Southern Mississippi, Hattiesburg, MS, USA,
2Environmental Laboratory, US Army Engineer Research and
Development Center, Vicksburg, MS, USA

Graphene is a single atom thick two dimensional carbon sheet
where sp?-hybridized carbon atoms are arranged in a honeycomb
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structure. The functionalization of graphene and carbon nanotubes
(CNTs) with polymer is a route for developing high performance
nanocomposite materials. We study the interfacial interactions
among graphene, CNT, and Nylon 6 polymer using computational
methods based on density functional theory (DFT) and empirical
force-field. Our DFT calculations are carried out using Quantum-
ESPRESSO electronic structure code with van der Waals functional
(vdW-DF2), whereas the empirical calculations are performed using
LAMMPS with the COMPASS force-field. Our results demonstrated
that the interactions between (8,8) CNT and graphene, and between
CNT/graphene and Nylon 6 consist mostly of van der Waals type.
The computed Young's moduli indicated that the mechanical
properties of carbon nanostructures are enhanced by their
interactions with polymer. The presence of Stone-Wales (SW)
defects lowered the Young's moduli of carbon nanostructures.

03.26

1:12 MONITORING CHROMATOGRAPHIC
SEPARATIONS USING VERTICAL COLUMNS
WITH UV-VIS DETECTION

Karla Turner, William Mahone
Mississippi Valley State University, Itta Bena, MS, USA

Separation and chromatography go hand-in-hand. Column
chromatography, which was the basis for our project, was carried out
by packing a column with cotton. The mobile phase was chosen to be
a dilute alkaline solution (sodium hydroxide). The sample was
injected using a pipette and allowed to elute through the column by
gravity feed. Two substances were used as analytes (phenolphthalein
and methyl orange) because of their different spectrums and then the
samples were placed together. To record what was coming off the
column at any given time, an ultraviolet-visible spectroscopy (UV-
Vis) was used because it generates a signal when an analyte is
detected. This section was repeated with methyl orange and multiple
samples were collected every five minutes while the analytes were
eluting through the column. We observed what was happening when
the samples were eluting from the column for both samples.
Phenolphthalein and methyl orange were then placed in the column
and, again, multiple samples were collected. Using uv-vis absorption
techniques a spectrum was generated for each sample. Using the
wavelength of max absorption a chromatogram was generated
specific to each substance. This allowed the elution behavior of each
substance to be monitored both as single analyte samples and as
mixtures. Comparison of the chromatograms showed that the elution
behavior changed for the substances in the mixture versus when they
were alone in the column. We have concluded that intermolecular
interactions between the analytes are responsible for this behavior.

03.27

1:24 ELECTRO-SPINNING ALGINATE-BASED
NANOFIBERS

William Weeks!, Katie Penton®, Amber Wilson?, Scarlett Salter,
Sharon Hamilton?, Gisela Buschle-Diller?

!Delta State University, Cleveland, MS, USA, 2Auburn University,
Auburn, AL, USA

Recent evolutions in the field of biomaterials have focused on
developing materials that can interact with biological systems to aid
in wound healing. Natural polymers have been investigated as
possible biomaterials to mimic physiological conditions and aid
tissue regeneration as well as facilitate controlled drug delivery.
Electrospinning natural polymers, like alginate, yield nanofibers that
have shown promise as tissue scaffolds and drug delivery molecules.
However, this renewable biopolymer contains inherent charges that
make it difficult to electrospin, which is why researchers continue to
investigate the optimal electrospinning conditions for pure
biopolymer fiber formation. In this project, the formation of natural
polymer nanofibers was explored using alginate solutions with
glycerol or ethylenediamine as co-solvents. Other electrospinning
parameters were also explored including distance to the target, flow
rate, and voltage. It was found that the negatively charged alginate
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formed the best fibers when it was electrospun with a co-solvent
system. Additionally, oxidized alginate was prepared from the
commercially available alginate. The oxidized alginate was
characterized and its electrospinability explored. It is conjectured
that the oxidized alginate polymer will have an increased hydrolysis
rate as compared to alginate which should result in a more preferred
drug release profile. It is expected that these fiber structures could be
useful/applied towards the controlled delivery of small drug
molecules.

03.28

1:36 SINGLE PARTICLE ICP-MS FOR
NANOPARTICLE CHARACTERIZATION:
INVESTIGATION OF SOLVENT EFFECTS ON
NANOSILVER

Jeremy White, Zikri Arslan
Jackson State University, Jackson, MS, USA

Inductively coupled plasma spectrometry (ICP-MS) is developing
as a powerful technique in nanoparticle characterization owing to its
high sensitivity and real-time data collection capability. Unlike TEM
and DLS, ICP-MS can detect individual particles from very dilute
suspensions and elucidate the size accurately when operated
judiciously in single particle mode (sp-ICPMS). In this study, we
examined the performance of sp-ICPMS on uncoated, PVP-coated
and oleic (OLA)-coated silver nanopowders (AgNPs) within a size
range of 20-30 nm. Dilute suspensions of the AgNPs were prepared
in water, methanol (MeOH), dimethylsulfoxide (DMSO) and
tetramethylammonium hydroxide (TMAH). Visually inspection
indicated no difference among stability of dispersions and
aggregation patterns. Suspensions were further examined by sp-
ICPMS to determine the most suitable medium providing accurate
size determination. Sp-ICPMS was optimized for suspension flow
rate and sample transport efficacy. Calibration of sp-ICPMS was
performed using in-house aqueous AgNPs (25-35 nm). The results
indicated that water and TMAH were the most suitable solvents
affording stable suspensions and accurate particle size distribution.
MeOH yielded smaller particles than listed particle sizes, while
DMSO was not suitable for ICP-MS measurements. In DMSO,
results were sporadic due to the degradation of signals. Various
concentration of TMAH was examined for all AgNPs. A
concentration of 5 and 10% provided accurate estimate of AgNPs.

03.29

1:48 IMPACTS OF SOLVENT AND TEMPERATURE
ON P3HT AGGREGATION

Raeven Wiggins, Frederick McFarland, Song Guo
University of Southern Mississippi, Hattiesburg, MS, USA

Poly(3-hexylthiophene-2,5-diyl) is a long carbon based polymer
that aggregates under various circumstances. The packing of this
polymer is critical in its many optoelectronic applications such as
photovoltaics that converts solar energy to electricity. Different
solvents allow P3HT to aggregate in two forms: H-aggregates and J-
aggregates. When dissolved in anisole and toluene, P3HT forms H-
aggregates and J- aggregates, respectively. Here we study how the
change in temperature and solvent choice affect the formation of
P3HT aggregates. The absorption of P3HT solution is measured
through an UV-vis spectrometer. The absorption spectrum is then
analyzed to obtain a quantitative view of the aggregation process.
The change in temperature and solvents will control the rate at which
the polymer aggregates and alternate the (0-0) and (0-1) absorption
ratios. Our results will shed lights on the impacts of temperature and
solvent on the type of P3HT aggregation formed in solution, which
in turn affects the electronic properties of P3HT.

2:05 PM Business Meeting
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03.30

2:10 STRUCTURAL MOTION OF DI-HEME PROTEIN
MAUG REVEALED BY VARIABLE
TEMPERATURE SPECTROSCOPY

Manliang Feng
Tougaloo College, Tougaloo, MS, USA

MauG is a di-heme protein that contains two distinct heme
groups. One heme is pentacoordinated with His35 as the proximal
ligand. The other heme is hexacoordinated with His205 and Tyr294
as the proximal and distal ligand. The penta-coordinated high-spin
heme is believed to directly react with oxygen donating substrates
(H20; or O,) leading to the formation of a bis-Fe(IV) species through
charge-resonance. In the present study resonance Raman spectra of
MauG reveals two structural sub-states of the high-spin heme site.
The two species exhibit temperature dependent equilibrium due to
the structural motion. At lower temperature, the high spin heme is
mainly 5-coordinated while at higher temperature it appears as a
mixture of penta/hexa coordinated high-spin heme. The presence of
two structural sub-states was further confirmed by Fourier
Transformed Infrared (FTIR) spectra of ferrous MauG-CO and UV-
Vis spectrophotometric titration of MauG with cyanide ions. The
frequencies of the Ve..co and vc-o point to two distinct structures of
the high-spin heme that differ both in the proximal and distal
structures. Further investigations show that the structure motion does
not involve a major conformational change. Therefore it is likely
that there is a constant chain movement near the heme site or a rapid
reorganization of distal site H-bond network. The kinetic experiment
has also performed to study the protein motion. The protein motion
may play a role in the charge-resonance and fast long range electron
transfer. This work is supported by NSF Research Initiation Award
under HBCU-UP program (Award number: 1505446).

0331

2:28 NANOARCHITECTURE BASED SERS FOR
BIOMOLECULAR FINGERPRINTING AND
LABEL-FREE DISEASE MARKERS DIAGNOSIS

Paresh Ray
Jackson State University, Jackson, MS, USA

Here we will discuss our recent report on the development of
nanoarchitecture based highly reproducible and ultrasensitive
detection capability SERS platform via low-cost synthetic routes.
Using one-dimensional (1D) carbon nanotube (CNT), two
dimensional (2D) graphene oxide (GO) and zero-dimensional (0D)
plasmonic nanoparticle, 0D to 3D SERS substrates have been
designed, which represent highly powerful platform for biological
diagnosis. We will discuss the major design criteria we have used to
develop robust SERS substrate to possess high density "hot spots"
with very good reproducibility. After that, we will introduce exciting
research findings by our group on the applications of
nanoarchitecture based SERS substrate for the capture and finger
print detection of rotavirus from water and Alzheimer's disease
biomarkers from whole blood sample. The SERS detection limit for
B-amyloid (AP proteins) and tau protein using 3D SERS platform is
several orders of magnitude higher than the currently used
technology in clinics.

January 2017, Vol 62, No. 1

03.32

2:46 INVESTIGATING ELECTROSPUN ALGINATE-
AND CHITOSAN-BASED FIBERS

Sharon Hamilton, William Weeks, Kathryn Penton, Scarlett Salter,
Amber Wilson, Tia Brown, Doug Miller
Delta State University, Cleveland, MS, USA

Recent evolutions in the field of biomaterials have focused on
developing materials that can facilely interface with biological
systems to treat or replace tissues or functions of the body. Natural
polymers, including polysaccharides, have been investigated as
suitable biomaterials to mimic the environment of body tissues and
facilitate tissue regeneration. Electrospinning natural polymers, like
alginate and chitosan, yields nanofibers that have shown promise as
tissue scaffolds and drug delivery vehicles. However, little research
has been published on the controlled delivery of drugs from
polymeric nanofiber dressings. The lack of studies in this area is due
in part to the difficulty of electrospinning charged polymers, like
alginate and chitosan. This research has taken a two-pronged
approach towards the investigation of natural polymer-based fibers.
One facet focuses on the development of novel alginate-based,
degradable nanofibers. It is anticipated that the degradable alginate
nanofiber scaffolds can be used for drug delivery and future studies
will investigate the time-release of small molecules from these fibers.
Another facet focuses on the preparation of a variety of drug loaded,
alginate- and chitosan-based fibers via electrospinning and the
exploration of the release profiles of these novel scaffolds. This
represents a first attempt to create a drug release profile catalog from
negatively and positively charged natural polymer-based electrospun
scaffolds. Studies from both approaches will lead to improved
understanding of alginate- and chitosan-based wound healing
materials, especially in the field of modern drug-laden, wound
dressings.

03.33

3:00 AGGREGATION OF P3HT INTO
NANOWHISKERS

Song Guo

University of Southern Mississippi, Hattiesburg, MS, USA

The morphology of conjugated polymer aggregates has been
shown to have a profound impact on their optoelectronic properties.
Poly(3-hexylthiphene) (P3HT) has been reported to be capable of
self-assembling into nanowhiskers and nanofibers, which provide
superior optoelectronic properties compared to its amorphous film.
Here, the local morphology evolution of the P3HT nanostructures at
different stage of aggregation, are investigated by atomic force
microscopy (AFM) and its advanced modes. Higher concentrations
appear to lead to more presence of multi-chain aggregates, which
will further pack into nanowhiskers with more protruding segments
from the edges. The findings here provide insights on molecular
packing of conjugated polymer aggregates that are difficult to
resolve in bulk thin films.
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ELUCIDATING STRUCTURE IN THE EARLY STAGES OF
AGGREGATION IN ELASTIN-LIKE PROTEINS

Geoffrey Pratt!, Yue Zhang?, Nick Fitzkee?
INortheast Mississippi Community College, Booneville, MS, USA,
2Mississippi State University, Starkville, MS, USA

Elastin-Like Proteins (ELPs) have been proposed as a novel drug
delivery vector for treating cancer. These proteins aggregate
reversibly above a specific temperature, allowing ELPs to be
thermally targeted to cancerous tumors. Though proven successful in
mouse models, without a 