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Welcome!
NCAS 2012 Local Arrangements Committee

On behalf of the 2012 Local Arrangements Committee, I would like to welcome you to Campbell University.  We 
hope that you will come away from this year’s meeting renewed and energized by the presentations, workshops, and 
opportunities for interactions with friends and colleagues, both those that you have not seen in a while and new ones 
you encounter at the meeting.  As you pass members of the Local Arrangements Committee, I hope you will share 
your experiences with them and that you might thank them for their diligent work to bring you this event.  

Let me know if there is anything I can do to assist you during the meeting. 
Karen Guzman, Chair, Local Arrangements Committee

2012 Local Arrangements Committee
John Bartlett
Emily Bloom
Liz Blue

Lin Coker
Renee Green
Karen Guzman

Chris Havran
Sharon Mason
Michelle Thomas

NCAS President’s Welcome
Welcome to the 109th Annual Meeting of the North Carolina Academy of Science on the beautiful campus of 
Campbell University!  The North Carolina Academy of Science held its first organizational meeting on March 21, 
1902, presided by William L. Poteat, and we have been growing ever since!  

We are very excited that you could join us as we discuss topics important to all North Carolinians, showcase the 
talents of the next generation of researchers, promote new collaborations and renew old friendships.  Our annual 
meeting partially fulfills our mission to promote public appreciation of science, science education, scientific 
research and a meaningful role for science in public policy.  

This year’s event focuses on Environmental Stewardship and includes a Keynote Address on “Biodiversity- The 
Most Beautiful Carbon” by Dr. Stuart L. Pimm a public forum on the “Exploration for Natural Gas and the 
Future of NC, a Scientific Perspective” and many student and faculty research presentations.  We hope that this 
meeting stimulates you to ask the important questions, become an active part of your community and know that 
through knowledge and understanding, you can make a difference in the world!

I would like to thank Dr. Jerry Wallace, President of Campbell University, for allowing us the opportunity to share 
your wonderful green space.  I would also like to commend the outstanding leadership of Dr Mark Hammond, 
Dean of the College of Arts & Sciences and the many others throughout the University who worked tirelessly to 
make the 109th Annual NCAS meeting a success. 

Melanie Lee-Brown 
NCAS President, 2011-2012
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Campbell University President’s Welcome
Dear Friends:

Welcome to Campbell University. On behalf of the entire Campbell University community, welcome to Buies 
Creek and the 2012 meeting of the North Carolina Academy of Science. We are honored to host this meeting and 
each participant. I hope you will find the program engaging and the accommodations at Campbell comfortable.

The purpose of the North Carolina Academy of Science’s annual meeting – to showcase the talents of the next 
generation of researchers and promote public appreciation of science education and research – is a noble and 
worthwhile cause. This year’s event topic, Environmental Stewardship, is equally important, and I know each and 
every attendee will be challenged to think deeply about the role of higher education in the stewardship of the 
natural world and the development of important public policy.

Campbell University has a long and well-documented commitment to the natural sciences. Since the opening of 
our School of Pharmacy in 1986, Biology and Chemistry have become the most popular undergraduate majors at 
Campbell. Most of the students in these majors declare themselves to be Pre-Pharmacy, Pre-Medicine, or related 
pre-professional. In fall 2011, Campbell welcomed a new Physicians Assistant program, and current plans call to 
launch a new School of Osteopathic Medicine in fall 2013. 

Thank you again for your participation at this year’s North Carolina Academy of Science’s annual meeting. It is an 
honor for Campbell University to host this important event.

Best wishes,

Jerry M Wallace 
President, Campbell University

Campbell University
Campbell University is a private, Baptist affiliated, liberal arts university nestled in the heart of Harnett County, 
North Carolina. Home to approximately 3,000 students, Campbell is focused on connecting with each student 
on a personal basis and helping them find a path to success in and out of the classroom. For 125 years, Campbell 
University has maintained its focus on a well-rounded education through faith, learning, and service. 

Campbell University began as Buies Creek Academy on January 5, 1887.There were 21 students, sixteen that 
gathered with their teacher, James Archibald Campbell, and five who were busy building the nearby schoolhouse.  
Focusing on the importance of a Christian education, Campbell’s enthusiastic approach to instruction was a 
well-received addition to the area. By the end of the term in May 1887, the Academy’s enrollment had grown 
significantly, from those first sixteen students to ninety-two students, now packed into a one-room 40x22 ft. 
school building.

Now, 125 years later, Campbell is proud of how far it has come. The University is comprised of six schools: The 
College of Arts & Sciences, the College of Pharmacy & Health Sciences, Divinity School, Lundy-Fetterman 
School of Business, Norman Adrian Wiggins School of Law and School of Education. In Fall 2013, we will 
welcome our seventh school, the School of Osteopathic Medicine. In addition to the main campus in Buies Creek, 
Campbell also has additional campuses in Research Triangle Park, Camp Lejeune and Fort Bragg/Pope AFB. 
Recently, the law school relocated to downtown Raleigh.

Proud of its heritage, Campbell remains committed to its mission of providing students with a Christian 
worldview and a charge to be “the salt of the earth and the light of the world.”
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Summary Schedule 
Friday March 23rd 

1:00-2:00 Finance & Strategic Planning Committee Meetings, Maddox, Rm 117

2:00-5:00 Board of Directors Meeting, Maddox, Rm 117 

5:00-6:00 Registration and Poster Setup, John W. Pope, Jr. Convocation Center, Hall of Fame

5:30-6:00 Poster Judges Meeting, John W. Pope, Jr. Convocation Center, Rm 156G

6:00-7:30 Poster Session and Reception with Heavy Hors d’oeuvres,  
 John W. Pope, Jr. Convocation Center, Concourse
 Entertainment provided by the Triangle Jazz Quartet

7:45-9:30 Welcome Remarks & Public Forum, D. Rich Hall, Turner Auditorium 

9:45-11:45 CANCAS Social, Rumley Center 
 Sponsored by Campbell University Walker Biology Club

Saturday March 24th 
7:30-8:15 Judges & Session Moderators Meeting, LFSB, Rm 133

7:30-8:30 Setup of Exhibitor & Vendor Tables and Student Academy Posters, LFSB  
 Registration, LFSB, Hallway 
 Breakfast, LFSB, Falwell Lounge, Rm 109

7:30-3:15 Practice rooms available to review slides: LFSB Rm 113, 115, & 129

8:30-1:30  Student Academy Posters: available to view, LFSB, Hallway 
 Posters will be attended from 12:45-1:45

8:30-5:00 Exhibits of Sponsors & Vendors, LFSB, Rm 107 & Halls

8:30-10:00 Panel: Preparing Students for College Science*, LFSB 147

8:30-9:45 Oral Session I, LFSB, Rm 121-126

10:00-11:00 Oral Session II, LFSB, Rm 123, 126

10:00-3:00 LFSB Museum: open for viewing, LFSB, across from Rm 136

10:00-11:00 Student Academy Brunch, LFSB, Rm 146

11:15-11:30 Welcome Remarks, Taylor Bott Roger Fine Arts Building, Scott Concert Hall

11:30-12:30 Keynote Speaker: Dr. Stuart Pimm, Duke University, Scott Concert Hall 
 “Biodiversity - The Most Beautiful Carbon”

12:45-1:45 Box Lunches & Student Academy Posters Presented†, LFSB, Hallway 
 Lunches will be available in LFSB, Falwell Lounge, Rm 109
 Rooms 121-126, 149 are available if you would like a place to sit during lunch
 Judges Meeting: meet in Room 133 over lunch
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1:45-3:00 Workshops (select one of following options)

- Computational Thinking Across the Curriculum: Dynamic Explorations for a 
Changing World, LFSB, Rm 136

- Graduate/Professional School Workshop, LFSB, Rm 147

- Science Photography Workshop, LFSB, Rm 126

3:00-3:15 Coffee Break

3:15-4:30  Oral Session III, LFSB, Rm 121-126, 133

4:30-5:30  Special Sessions (select one of following options)

- Scientists Engaging Students in the Environment, LFSB, Rm 149

- The Science Behind the Effects of Wireless Communications, Dr. Bruce Archambeault, 
IBM Distinguished Engineer, LFSB, Rm 136

- Teaching Pre-College Students to do Research*, LFSB, Rm 147

 CANCAS Officers Award Preparation Meeting, LFSB, Rm 115

5:30-6:30 NCAS Business Meeting**, LFSB, Rm 136

5:30-6:30 CANCAS Business Meeting**, LFSB, Rm 147

6:30-8:30 Banquet & Awards Ceremony, Marshbanks 

8:30-9:00 Board of Directors Meeting, Marshbanks, Alumni Room

* These special sessions are geared toward high school teachers but open to all attendees

** Everyone is eligible to participate in the business meetings.  All participants are considered members of the 
NCAS or CANCAS because membership is included in the registration for those who were previously non-
members. 

† Student Academy members are in middle school or high school.  Winners of the high school district 
competitions will present their posters as our guests. 

Sunday March 25th 
8:00-Noon Raven Rock Fieldtrip

If you are interested, sign up at the registration table.  The fieldtrip will be available only if there is sufficient 
interest.  An announcement to that effect will be made at the banquet.  
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Questions? 
Is someone available to help with general questions?

Look for red “Ask Me” or “Host” ribbons if you have questions or need help.

How will we know if changes occur in the program?
Room schedules are posted on each door where an activity or event will take place.  Updates and changes will be 
made to these schedules and direct you to a new room if that is necessary.

Is there a phone number for…?
Public Safety: 910-893-1375
Transportation between locations if I need that: call Public Safety and a cart will be sent to your location
If you need to speak with the meeting coordinator, Karen Guzman, contact Public Safety and they can relay the 
message.

Is there a place for me to practice my oral presentation?
On Saturday from 7:30am until 3:15pm, Rooms 113, 115, and 129 will be available for you to practice in the 
Lundy Fetterman School of Business where the oral presentations will be held.

Is wireless internet access available?
For guest wireless access: 
Username: cuguest
Password: GAWaCU1

If you have problems try the following or on Saturday, visit our Computer Services Help Table.

Accessing the Campbell University Wireless Network
1. Connect to the CUWireless network and open a browser window.   When the browser opens it will 

automatically take you to the following page.

Troubleshooting: If the page shown above does not automatically open:

- Confirm that you are connected to the CUWireless network

- Type 152.38.30.40 in the address bar and press enter

2. Click Accept and type in the Username and Password.

3. Click Register
You should then see a confirmation that Registration is complete.  
Close your browser, wait about 15 seconds, then reopen your browser and you should have full access through 
CUWireless to the internet.

Troubleshooting: 

- If you receive a message which states the registration was unsuccessful, please close the browser and try 
again.  Be sure to type the User Name and Password EXACTLY as shown.

- If you reopen your browser after a successful registration and the registration page still appears, go 
to the address bar and type in an internet address to test if you actually have an internet connection.  
Occasionally the registration page will be ‘stuck’ in the browsers cache.
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Supporters 2012-2013
Academy Headquarters

Meredith College

Sustaining Members
Carolina Biological Supply Company LabCorp

Institutional Members
Brevard College

Campbell University 
Davidson College
Duke University
Elon University

Gardner-Webb University
Guilford College

Lenoir-Rhyne University

University of North Carolina-Chapel Hill
University of North Carolina-Charlotte

University of North Carolina-Greensboro
Wake Forest University
Warren Wilson College

Western Carolina University
William Peace University

Associate Members
Dickson Foundation

HONORARY LIFE MEMBERS 
MEMBERS Elected Life Members PAID LIFE

William R Burk Vince Bellis Jeffrey Coker
Robert P Higgins Susan McDonald Angela Foster

Grover Miller John Hairr
David Webster

PATRONS 2012-2013
Barbara Blake
James Brown
Larry Cahoon

Michael Cariveau
Richard Carmichael

Francie Cuffney
James Fuller
Alan Goble

Karen Guzman
Paul Hager

Tom Jones
Dean Kahl

Gerhard Kalmus
Lisa Kelly

Michael Kingston
Melanie Lee-Brown

Erin Linquist
Jeffrey Llewellyn

Charles Brenda Lytle
Yuko Miyamoto

David Romita
Maria Santisteban
Jean-Luc Scemama

Frank Schwartz
Susan Stephenson

Janice Ed Swab
Steve Warshaw

YARBROUGH GRANTS  DONORS
Maurice Bursey
Ronald Dimock

Gerald Elkan
William Holman

Dean Kahl
Gerhard Kalmus

Karen Katula
Lisa Kelly

Todd Steck
Max Walker

ROBERT R BRYDEN GRANTS DONORS
Ronald Dimock

Gerald Elkan
Gerhard Kalmus

Karen Katula
Todd Steck

RESEARCH GRANTS TRUST
Barbara Blake
Larry Cahoon
James Dogger
Gerald Elkan

Gerhard Kalmus
Linda Little

Douglas Middaugh
Susan Stephenson

George Summer
Charles Welby
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Sponsors & Exhibitors
Platinum Sponsor

Gold Sponsor 

Silver Sponsors & Exhibitors:

entomopixel

NY College of Podiatric Medicine           University of Dundee
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Keynote Speaker
Dr. Stuart L. Pimm 
Doris Duke Professor of Conservation Ecology 
Nicholas School of the Environment at Duke University 

Presentation: “Biodiversity - The Most Beautiful Carbon”

Stuart Leonard Pimm is the Doris Duke Chair of Conservation Ecology at the 
Nicholas School of the Environment at Duke University. He is a world leader in 
the study of present day extinctions and what can be done to prevent them. Pimm 
received his BSc degree from Oxford University in 1971 and his Ph.D from New 
Mexico State University in 1974. Pimm is the author of 250 scientific papers and 
four books. The Institute of Scientific Information has ranked him as one of the 
most highly cited environmental scientists for over a decade.

Pimm wrote the highly acclaimed assessment of the human impact to the planet: The World According to Pimm: 
a Scientist Audits the Earth in 2001. His commitment to the interface between science and policy has lead to 
his testimony to both House and Senate Committees on the re-authorization of the Endangered Species Act. 
He was worked and taught in Africa for nearly 20 years on elephants, most recently lions — through National 
Geographic’s Big Cats Initiative — but always on topics that relate to the conservation of wildlife and the 
ecosystems on which they depend. Other research areas include the Everglades of Florida and tropical forests in 
South America.

His international honours include the Tyler Prize for Environmental Achievement (2010), the Dr. A.H. Heineken 
Prize for Environmental Sciences from the Royal Netherlands Academy of Arts and Sciences (2006), the Society 
for Conservation Biology’s Edward T. LaRoe III Memorial Award (2006), and the Marsh Award for Conservation 
Biology, from the Marsh Christian Trust (awarded by the Zoological Society of London in 2004). Sigma Xi, The 
Scientific Research Society, awarded him the William Proctor Prize for Scientific Achievement in 2007.

Other Presentations & Panels
See details regarding these events in the appropriate sections below and go to the NCAS Annual 
Meeting website at www.campbell.edu/ncas for information about the speakers

Public Forum:  
Exploration for Natural Gas and the Future of NC, A Scientific Perspective

Workshops:
Computational Thinking Across the Curriculum: Dynamic Explorations for a Changing World, 
Dr. Bob Panoff, Shodor Education Foundation

Graduate/Professional School Workshop

Science Photography Workshop

Special Sessions:
Scientists Engaging Students in the Environment, Dr. Carr Thompson, Senior Program & Communications 
Officer, Burroughs Wellcome Fund

Teaching Pre-College Students to do Research 

The Science Behind the Effects of Wireless Communications, Dr. Bruce Archambeault, IBM Distinguished 
Engineer
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NCAS Board Members and Officials 
2011-2012
President 2011-2012
Dr. Melanie Lee-Brown
Guilford College Dept Biology
3800 W Friendly Ave
Greensboro NC 27410
Ph 336-316-2421 Fx 336-316-2936
Cell 336-340-8402
Email: mleebro@guilford.edu

Vice President 2011-2012
Dr. Maria Santisteban
UNC Pembroke Dept Biology
PO Box 1510
Pembroke NC 28372-1510
Ph 910-775-4274
Email: maria.santisteban@uncp.edu

President-Elect 2011-2012
Dr. Mickael Cariveau
Mount Olive College Dept Science/Math
634 Henderson St
Mount Olive NC 28365
Ph 919-658-7680
Cell 919-631-5302 
Email:mcariveau@moc.edu

Immediate Past-President 2011-2012
Dr. Karen Guzman
Campbell Univ Dept Biology
PO Box 308
Buies Creek NC 27506-0308
Ph 910-814-4365 Fx 910-893-1887
Email: guzman@campbell.edu

Executive Secretary 2010-2013
Dr. Gerhard W Kalmus 
823 Don Bare Rd
Jefferson NC 28640
Ph 336-982-6132
Cell 336-877-7919
Email: kalmusg@ecu.edu

Secretary 2009-2012
Dr. Francie Cuffney
Meredith College Dept Biological 
Sciences
3800 Hillsborough St
Raleigh NC 27607-5298
Ph 919-760-2879 Fx 919-760-8761
Cell 919-621-1654
Email: cuffneyf@meredith.edu

Treasurer 2011-2014
Dr. Alan Goble
Bennett College Dept Psychology
900 E Washington St Box 23
Greensboro NC 27401-2291
Ph 336-517-2283 Fx 336-517-2291
Cell 336-558-4375
Email: goble@bennett.edu

Elected Member 2009-2012
Vacant

Elected Member 2010-2013
Dr. Shaun Williams (Acting Senior 
Elected Member)
Lenoir-Rhyne University
Department of Chemistry
625 7th Avenue NE, Hickory, N.C. 28601
Email: Shaun.Williams@lr.edu

Elected Member 2011-2014
Dr. Edson Justiniano
East Carolina University Dept Physics
East Fifth St.
Greenville, NC 27858
Ph. 252-328-1855
Email: justinianoe@ecu.edu

Membership Committee  
Chairperson 2011-2014
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Burlington, NC 27215
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Finance Committee Chairperson  
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Dr. Cathleen Ciesielski
Gardner-Webb University Dept Biology
Box 7203
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Ph 704-406-2141
Email: cciesielski@gardner-webb.edu

Education Committee Chairperson 
2011-2013
Dr. W. Linwood Coker
PO Box 1547 
Buies Creek NC 27506
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Dr. Paul Hager
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Marcus Ford
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2010-2015
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Ex Officio Members
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Chairperson 2011-2012
Shaun Williams (Acting Senior  
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Chairperson
2011-2012
Dr. Karen Guzman
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Cell 919-923-1964
Email: ymiyamoto@elon.edu
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Dr. Charles Lytle
NCSU Biology
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Dr. Lisa Kelly
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Email: lisa.kelly@uncp.edu

Strategic Planning Committee
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Dr. Jean-Luc Scemama
ECU Dept Biology
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Ph 252-328-1838 Fx 252-328-4178
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Email: scemamaj@ecu.edu
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David Romito
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Chapel Hill NC 27599-3280
Ph 919-962-2264
Cell 919-969-2264
Email dromito@email.unc.edu

Parliamentarian
Dr. John Clamp
NCCU Dept Biology
1801 Fayetteville St
Durham NC 27707-3169
Ph 919-580-6395 Fx 919-530-7773
jclamp@nccu.edu

Office Manager
Dr. Susan Stephenson, NCAS
Meredith College Dept Biological 
Sciences
3800 Hillsborough St
Raleigh NC 27607-5292
Ph 919-760-8189 Fx 919-788-0956
Email: ncacadsci@meredith.edu

Web Master
Dr. James Brown
NC State University
Department of Microbiology 
Box 7615 
Raleigh, NC 27695
Ph 919-515-8803
Email: james_brown@ncsu.edu
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Grants & Awards
Yarbrough Undergraduate Research Grant Recipients 2011-2012Yarbrough	  Grant	  Recipients	  for	  AY	  2011-2012	  

	  
Student 
Recipient 

Faculty Sponsor Institution Proposal Title 

Brown, Meredith Constance Lowery Catawba College The effects of sound on Hydractinia 
symbiolongicarpus settlement 

Gregg, Morgan Yuko Miyamoto Elon University Examining the role of CD147 in T cell activation 
and migration 

Hoover,Hayley Louise Weber Warren Wilson College  Researching the physical properties of Lake Eyak: 
preserving habitat for five salmonid species 

Joyner, Janna Lisa Bonner Peace College Analysis of PCB accumulation within trophic levels 
of biota inhabiting an EPA superfund watershed 
 

Kemp, Melanie Vicki Collins Warren Wilson College  Palatability and nutritive content of pond grown 
duckweed for Warren Wilson laying hens 
 

Lilley, Laura Dean Kahl Warren Wilson College D-glucose mutarotation in dimethyl sulfoxide/water 
mixtures 
 

Patei, Mayuri Vicki Collins  Warren Wilson College Chemical composition in three varieties of tulsi, 
Ocimum tenuiflorum L., and Ocimum gratissimum 
L. 
 

Taylor, Camille Amy Boyd Warren Wilson College  Early blight (Alternaria solani) and late blight 
(Phytophthora infestans): is grafting the solution 
tomato growers have been looking for? 

	  

2011 Robert R. Bryden Graduate Research Grants 
McKenzie K. Smith 
University of NC, Greensboro
Methanogens and methane oxidizing bacteria in pristine, urban impaired and urban restored streams

Robert W. Thornhill
NC State University
The vascular flora and soils of Shaken Creek savannas (Pender County, NC)

Student Academy of Science District Winners  
These Student Academy winners will present their posters on Saturday during lunch.   
For more information, see Saturday’s Schedule Details.
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Friday Schedule Details
Poster Session and Reception with Heavy Hors d’oeuvres  ____________

Friday Evening, Pope Convocation Center, Concourse
6-7:30 pm
Entertainment provided by the Triangle Jazz Quartet

Poster Sections & Titles
Note: in addition to a separate section on Biotechnology, some posters within the Microbiology and Cell & Molecular Biology 
sections also relate to Biotechnology

Chemistry & Astronomy
1.  Characterization of the Particulate Phase of Hookah Smoke  

Joseph Cline*, Mac Gilliland and Cindy Hauser 

2. Analysis of pungency chemicals in ginger soft drinks by HPLC
Jeremy D. Griffin* and David N. Judge

3. Limit of Detection & Quantitation of Cadmium & Iron Ions in Water and the Effect of Solution pH on 
Cadmium Removal by Brita Water Filters using Flame Atomic Absorption Spectrometry (FAAS) 
Lisa L. Smith* and Stefka Eddins

4. Alkene Ratio Determination by Infrared Spectroscopy
Jacob R. Wells* and Michael B. Wells

5. Asteroid search
Sally Yacout*, Emma Keim, Kathryn Martin

Physiology & Science Education
6. E-learning pilot for Human Anatomy and Phisiology:  Student perceptions of “Mastering A&P”

Dowd Joe*, Boyce Robert, Sheri Anderson, Beth Orayzun, Heather League, UNC Wilmington, CHHS, SHAHS, 
Office of e-learning, Pearson education

7. Absenteeism in a metrapolitan law enforcement agency weight loss program
Allen R. Mullins*, Robert W. Boyce, Tyler K. Willett, Glenn R. Jones, Edward L. Boone.

8. Environmental Science Opportunities for Scientist/Teacher/Classroom Collaboration
Linda Schmalbeck

9. Body Mass Change Patterns In A Metropolitan Police Department Weight Loss Competition
Tyler K. Willett*, Robert W. Boyce, FACSM, Allen R. Mullins, Glenn R. Jones, Edward L. Boone

Biochemistry & Pharmacology
10. Formation and Characterization of Amoxicillin Cyclodextrin Inclusion Complexes.

Raja Reddy, Paul, Dr.Shin

11. Physical–Chemical Characterization of 1, 2-Dihexadecanoyl-sn-glycero-3-phosphocholine (DPPC-
dipalmitoyl phosphatidylcholine), Palmitic Acid, Palmityl Alcohol and Methyl Palmitate 
Bharath Kumar Gowdampally and William C. Stagner
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12. Lyophilization of Human Insulin and Soy Formulation and Its Physical Characterization
Jyotsna*, Dr. Antoine Al-Achi.

13. Reverse Phase-High Pressure Liquid Chromatography Method Development for 1, 2- Dimyristoyl-sn-
glycero-3-phosphatidylcholine and 1, 2- Dipalmitoyl-sn-glycero-3-Phosphatidylcholine 
Mrinmayee Lakkad, Paul R. Johnson and I.Daniel Shin

14. Study of SulfoNHS-LC-LC-biotin for Cell Surface Protein Affinity Isolation and MS Characterization of 
Angiotensin II-(SS-biotin)2 
Andres Lam

15. Hydrazide Chemistry Based Selective Tagging, Affinity Separation and LC-MS Identification of Cell 
Surface Proteins 
Jaya V. Maram, Dr. Qinfeng S. Liu

16. Determination of Required Hydrophile Lipophile Balance (rHLB) for Optimized Water–Oil–Water 
Multiple Emulsion 
Sravani Sayyaparaju, William C. Stagner

17. Comparison of Bovine-derived and Vegetable-derived Magnesium Stearate for Functionality in Direct 
Compression Acetaminophen Tablets. 
Ramya Shivagari, Mali R. Gupta

18. Physical–Chemical Characterization of the Phospholipid 1, 2- Dimyristoyl-sn-glycero-3-
phosphatidylcholine (DMPC), Myristic Acid, Methyl Myristate and 1-Tetradecanol 
Ramya Yadavalli and Willian C. Stagner

Microbiology 
19. Using qPCR to Discover Variation of Aquatic Microbial Communities Across the Watersheds of Mount 

Desert Island, Maine
Verrico Boyd* and Parke A. Rublee

20. Characterization of growth properties of halophilic Archaea isolated from salt brines in New Mexico.
Rebecca J. Bratro*, Caitlin L. West, and Michelle S. Thomas

21. Prevalence of Methacillin Resistant Staph Aureus (MRSA) on Campbell University Campus and the 
Effectiveness of Current Cleaning Products
Morgan Campbell*, Victoria Ellis, Marcus Ford, Sandra Westergaard, John Bartlett

22. Cultivating and Identifying New Species of Bacteria from Environmental Samples
David R. Citron*, Taek You, Larsen, and Sang Seob Lee

23. Biodiesel production from vegetable oils by using TMAH as a catalyst
A Corona*, MJ Estigoy, D Hedrick, R Panter, Dr. Cornelia Tirla

24. Study of microbial organisms of environmental significance in the soil
Talena Davis*, Taek H. You, John J. Bang, Sang Seob Lee

25. Cyanobacteria and cyanotoxins in piedmont North Carolina lakes
Laura Fondario and P.A. Rublee

26. Searching for microorganisms of environmental importance
Chris Teeter*, Taek H. You, Michael L. Larsen, and Sang Seob Lee

27. Microbial World of Rocks
LaTrice West*, Michael Larsen, and Taek You
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28. Do physical characteristics and human use affect the aquatic microbial community of lakes on Mount 
Desert Island, Maine?
Ashley Williams* and Parke Rublee

29. Study of Microbiome and fermentation processes in the lagoon of a hog farm
Taek H. You, John J. Bang, Sang Seob Lee

Cell & Molecular Biology
30. Identification and Characterization of a Myosin II Heavy Chain Kinases (MHCK-D) in Dictyostelium

Grace Anderson*, Almagul Kanafina, Emily Lehman, Paul Steimle

31. Changes in buffy coat length.
Elizabeth Boyette* and John Mecham

32. Examining The Role of mTOR if T cell Proliferation Under Immunosuppression by Rapamycin
Morgan J. Gregg* and Dr. Yuko J. Miyamoto

33. Epigenetic Regulation of Histone-H3 (H3) by MAPK44/42 via MSK-1 by Genistein
Kyle Ham*, Linda Yu, Lysandra Castro, Alicia B. Moore, and Darlene Dixon

34. Variations in CD4+ cell counts.
Lauren J. LiGon* and John A. Mecham

35. The establishment of successful talin knockdown and appropriate conditions for inducing focal adhesion 
kinase (FAK) phosphorylation in mammalian cells (HEK293AD) 
Brittany L. White*

36. Binding Properties and Function of M. undulatus Estrogen Receptors with Chlordane and the Effects of 
Amino Acid Mutation on Binding 
Michael T. Wyngarden*, Mary B. Hawkins

37. Investigating the interactions of Pdx-1 and Pbx-1 with the somatostatin promoter
Melissa Young*, Greg Buhrman, Bob Rose

Biotechnology
38. Cloning and Characterization of the Coxiella burnetii Macrophage Infectivity Potentiator Protein

Ben Dyer* and Michelle S. Thomas

39. Cloning of a putative protease inhibitor in Tylosema fassoglensis
Katelyn Miller* and Jessica Brown*

40. Comparative Genomic Hybridization of BGP-2 with closely related Kistimonas asteriae.
Irina S. Severenchuk* and Michelle S. Thomas

41. Sequencing of Corbicula DNA
Roberta Smith-Uhl*, Francie Cuffney

Ecology, Toxicology & Health Sciences
42. Assessment of Secondary Ecosystem Succession in Hoke County, North Carolina.

Zachary Barthel*, Caleb Sutton, Doshie Smith, Leon Jernigan, and Ryan Emanuel

43. Investigating the Presence of the Ozone Weekend Effect in Davidson, NC
Alexandra Buckley, Juliana Porter and Cindy DeForest Hauser

44. Lasting effects of chronic caffeine dosage on heart rate, growth rate and activity of zebrafish embryos
Victoria Ellis*, Karen Guzman
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45. Population dynamics of a seed shrimp (Crustacea: Ostracoda: Cypria sp) and its ectocommensal Protozoan 
(Ciliphora: Peritricha: Lagenophryidae: Lagenophrys discoidea) in a North Carolina pond
Keely A. Ford* and David N. Judge

46. Implications of Land Use on the Environmental Conditions and Human-Wildlife Conflicts in the Amboseli 
Ecosystem, Kenya 
Andrew D. Glass*

47. Feeding preferences of native Peromyscus leucopus between native and invasive fruits
Shannon L. Martie*

48. Identification and isolation of Cell surface proteins as Bio-markers in Lung cancer cells
Preeti Munlagiri, Qinfeng Liu

49. Cross-County Comparison of Ozone and NOx Concentrations in the Piedmont of North Carolina
Juliana Porter*, Alexandra Buckley and Cindy DeForest Hauser

50. Landscape ecology of La Crosse encephalitis in Western North Carolina: The effect of a forest-to-field 
ecotone on the distribution and abundance of potential LACV vectors 
Marcelo Schwarz Giribaldi, Brian Byrd, Gideon Wasserberg

51. Microbial Mercury Bioindicators
Kimberly Sweat*, Michael Marshall, Vincent C. Henrich, and Parke A. Rublee

52. Temperature and carbon dioxide effects on carbonic anhydrase in Aiptasia spp.
Rachel L. Cone*, Constance Rogers-Lowery, and Mark Sabo

Botany
53. Preliminary Analysis of Population Genetic Diversity Among Viola maviensis in Molokai’s Pepeopae Bog

Alexander H. Chatham*, John C. Havran

54. The Integration of GIS and Ecology: Examining Plant Density of Packera tomentosa
J.C. Paxton*, L.D. Leverett, and C.L. Jolls

55. Floral Morphological Comparison of Two Closely Related Hawaiian Violets
Krystal T. Piotrowski* and John C. Havran

56. A quantitative analysis of the reproductive morphology of Hawaiian endemic Planchonella sandwicensis
Lauren R. Stutts*, John C. Havran

57. The Woody Flora of Sampson’s Landing, Robeson County, North Carolina.
Andrew Sutton*, Elizabeth Workman, and Lisa Kelly

58. The Correlation Between Helianthus Schweinitz and its Neighboring Plant Species
Jessica R. Tibbs*

Zoology
59. The phylogeography of the seepage salamander (Desmognathus aeneus)

LaShonda M. Caine*, Bobbie J. Legg, Sean P. Graham and David A. Beamer

60. A phylogeographic profile of the three-lined salamander, Eurycea guttolineata
Larry L. Cross*, Jason H.Tant, Christopher Moss and David A. Beamer

61. A phylogeographic profile of the salamander genus, Pseudotriton
Elizabeth A. Lewis*, LaShonda M. Caine, David A. Beamer
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62. Wavelength-dependent effects of light on the geotactic response of 2nd instar larval Drosophila melanogaster
Lindsey M. Stanley*, Mariana V. Gattegno, Jelena Y. Atkins, and David H. Dommer

63. Head shape evolution in introduced populations of woodland salamanders (genus Plethodon)
Josh A. Tyson* and David A. Beamer

Public Forum: Exploration for Natural Gas and the Future of NC, A
Scientific Perspective _________________________________________

Friday Evening, D. Rich Hall, Turner Auditorium
7:45-9:30pm
Overview:

Recent discovery of a possible large store of natural gas deep underground in central North Carolina has 
stimulated great interest in further exploration and development of natural gas production in the state.  Potential 
economic benefits from the new industry and a convenient additional energy source have stimulated widespread 
interest from business and political leaders as well as scientists, environmentalists and the general public.  The 
discovery has also raised concerns about the potential environmental impact of natural gas exploration and its 
industrial development, including effects on our water supply and public health.  In this forum we shall examine 
scientific evidence and related issues bearing on the risks and benefits for natural gas exploration and industrial 
development for the future of North Carolina.

7:45-7:55 Welcome Remarks
 Dr. Karen Guzman, Immediate Past-President of the NCAS 
 & Local Arrangements Committee Chair 
 Dr. Mark Hammond, Dean of the College of Arts & Sciences, Campbell University

7:55-9:30  Forum: Exploration for Natural Gas and the Future of NC, A Scientific Perspective
 Each topic will include a 15 minute presentation and 5 minutes of questions

7:55-8:05  Moderator
 Dr. Charlie Lytle, North Carolina State University, NCAS Past-President, 
 NCAS Government Advisory Committee

8:05-8:25  Geological Considerations for Natural Gas Exploration
 Dr. Kenneth B. Taylor, Assistant State Geologist

8:25-8:45  Technology, Natural Occurrences of Methane, Earthquakes, and Baseline Data
 Dr. Matt Matthews, Geologic Consultant

8:45-9:05 Water Resource Considerations 
 Mr. Bill Holman, Directory of State Policy, Nicholas Institute for Environmental 
 Policy Solutions, Duke University

9:05-9:25  Environmental Considerations
 Dr. Robert Jackson, Nicholas School of the Environment and Earth Sciences, 
 Duke University 

9:25-9:30  Summary & Concluding Remarks
 Those wishing to learn more can stay and talk informally with the speakers

CANCAS Social_____________________________________________
Friday Evening, Rumley Center
9:45-11:45 pm
Sponsored by Campbell University Walker Biology Club
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Saturday Schedule Details
LFSB indicates Lundy Fetterman School of Business

Panel: Preparing Students for College Science  _____________________
Saturday Morning, LFSB, Rm 147
8:30 – 10 am

Bill Schmidt - Panelist
Meredith College, Physics 

Freshmen who enroll in the general physics classes at Meredith College tend to have weaknesses in the 
following areas: 1) Basic conversion of units and dimensions.  2) Being able to apply skills and information 
from previous courses. The most common example of this is calculus. Students struggle with physics 
problems that involve derivatives and integrals, despite having completed calculus. 3) Making estimates 
and questioning numerical results and answers. Students calculate numerical solutions to problems in the 
textbook or in the lab without questioning the validity or feasibility of their answers.  An extreme example 
is a student using kinematics equations to calculate the radius of the earth, getting a value of 0.25 m.  4) 
Mode of problem solving. Students often view physics knowledge as a collection of facts, equations, and 
problem solving methods, mostly disconnected from everyday thinking, and they view learning as a matter 
of memorization. The ‘default mode’ of problem solving in which students randomly choose unrelated 
equations, plug in numbers in order to get an answer, works against the students and results in low test 
scores. 

Catherine Banks - Panelist
William Peace University, Chemistry

In order for a student to be successful in a college science course, several factors are important. Having 
taught General and Organic Chemistry for many years I have observed that the successful student:

The students main struggle is with the logic associated with chemical questions this could be helped by:

A good background in math.

For chemistry an understanding of algebra is necessary. Often they have difficulties in the 
mechanics of algebra even after the algebraic equation has been given to them.

Many students are not able to apply their math abilities in word problems. Being able to see the 
connection between what is desired [the answer to the problem] and data given is difficult for them.

Often they use calculators to solve simple math problems. The dependency upon the calculator 
deprives them of the reality that the answers from the calculator reflect user errors at times.

Practice in deductive reasoning.

Students need to be able follow the logic behind topics discussed. It is our job to show that logic, 
but often students don’t seem to “learn” as much as memorize.  Therefore they have difficulty 
applying the material.
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Alton Banks - Panelist
North Carolina State University, Chemistry

A “SUMMARY of TRAITS for College Science Preparedness”. 
1. See learning as global, not local. Don’t compartmentalize your learning-  
    (a) knowledge builds on itself, like a house on a foundation  
    (b) knowledge gained in subject “X”  (you fill-in-the-blank--e.g. Physics) may be very useful in subject “Y”.  
2. Reasoning--as applied in mathematics,for example--is an INVALUABLE tool. 
3. Time management--is a crucial tool 
4. Self-reliance 
5. Skepticism--not all sources of information are accurate and complete 
6. Learning isn’t always fun. It takes work. 

Tim Metz - Panelist
Campbell University, Biology

After having taught several thousand college students a range of biology courses, I find that success 
in a college science course is no different than success in any college course.  Students simply need to 
be prepared for the pace of instruction in a college science course.  This preparation involves several 
components, including good time management skills, good note-taking skills, good study habits, and a 
good source of motivation to succeed.  Basically, a student needs to know how to be a “good” student.  
Many college students come into the college science classroom under-prepared for the experience.  They 
often don’t read what is assigned in advance of class.  Those that do read often don’t read in a way that will 
benefit them during the class period.  Many students don’t attempt to understand what will be covered in a 
lecture section prior to coming to the class period, and the pace overwhelms them.

In many cases, students who do not succeed in science classes simply are unable or unwilling to commit 
the time, energy, and focus necessary to succeed.  However, there are many students who sincerely desire to 
succeed and are coming up short.  There are some students with poor math skills who struggle as a result.  
There are students who fail to understand learning styles and teaching styles and utilize study and classroom 
strategies that are simply not a good match for their situation in a particular class.  There are students who 
have been conditioned to approach science in a certain way (for example, memorization of science “facts” 
may have worked well in a previous science class), and when challenged to demonstrate understanding of 
science concepts, are ill-equipped to do so.  Many students who do want to succeed simply approach the 
problem of poor performance from a perspective of trying harder (approaching the class using the same 
strategies that they have been using, but with more focus, intent and time commitment).  Often this does 
not work.  What is often needed is a new approach to learning, and it can be a difficult and long process 
to identify a better strategy that produces the desired results.  Students need to be made aware of the many 
academic assistance resources available to them.  

Oral Session I ______________________________________________
Saturday Morning, LFSB, specific rooms indicated below
8:30 – 9:45 am

Microbiology 
LFSB, Rm 121

8:30-8:45 Antimicrobial Activity of PHYTO-MAST® on Four Mastitis Causing Bacteria.
Erin Byrd*, Gregory Rhoden, Caitlyn West, Kayla Shephard, Dominique Mabry, Michelle 
Thomas and Sharon Mason

8:45-9:00 Prevalence of Methacillin Resistant Staph Aureus (MRSA) on Campbell University Campus and 
the Efficacy of Current Cleaning Products 
Marcus Ford*, Victoria Ellis, Morgan Campbell, Sandra Westergaard, John Bartlett,
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9:00-9:15 The Antibacterial Effect of Minced Garlic (Allium sativum) Extract on Staphylococcus aureus 
and Staphylococcus epidermidis
Michelle Sherrill*

9:15-9:30 Culturing Algae for the Extraction of Oils for Biodiesel
Alesha M. Shorts*

9:30-9:45 The Protective Effect of Natural Flora on Pathogen Challenge in Caenorhabditis elegans
Robin Willis*, Dr. Michele Malotky

Physiology, Toxicology & Biochemistry 
LFSB, Rm 122

8:30-8:45 The Effect of TiO2 Nanoparticles on the Neuroendocrine, PC12, Cell Line
Brittany D. Corbin* and Tonya Laakko Train

8:45-9:00 Antibody Response to Bovine Submaxillary Mucin in CD22 Δ1-2 and Wild type Mice
Marie Houtz*, Ryan Egan, and Karen Haas

9:00-9:15 Palatability and Nutritive Content of Wolffia for Warren Wilson College Laying Hens
Melanie A. Kemp* and Vicki Collins

9:15-9:30 The Mutarotation of Glucose in Dimethyl Sulfoxide
Laura M. Lilley* and Dr. Dean Kahl

9:30-9:45 Fertilizer Application and the Accumulation of Zn in Various Vegetables
Kyle O. Starling*

Health & Environmental Sciences I 
LFSB, Rm 123

8:30-8:45 Identifying Genes Involved in Mullerian Aplasia
Kate E. Griewisch*, Hyung Goo Kim, Lynn P. Chorich, Lawrence C. Layman

8:45-9:00 Endophyte Presence in Perennial Ryegrass (Lolium perenne L) on the Warren Wilson College 
Farm 
Amelia G Hubbard*, Vicki Collins

9:00-9:15 Analysis of PCB accumulation within trophic levels of biota inhabiting an EPA superfund 
watershed. 
Janna A. Joyner*

9:15-9:30 A comparison of total nitrogen and water quality recommendations for the Cache River Basin, AR
Courtney Mandeville*

9:30-9:45 Influence of the herbicide metabolite aminomethylphosphonic acid on spotted salamander 
(Ambystoma maculatum) stages of development and survivorship 
Liz Miller*, Brian Olechnowski

Cell Biology & Biotechnology 
LFSB, Rm 124

8:30-8:45 The Role of Myosin VI in Epithelial Cell Migration
Kayley H. Hake*, Debbie J. Frank, Kathryn G. Miller

8:45-9:00 Investigation of Rhodobacter sphaeroides protein function
Jessica Irons*, Christopher Lennon, Wilma Ross, Richard Gourse, and Stephen Cartier
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9:00-9:15 Cloning of Mouse Calpain 2 and Development of Laboratory Exercises to Teach the Transfer of 
Genetic Information and Biotechnology 
Katelyn St.Clair* and Karen Guzman

9:15-9:30 pac-1 enhances Ras-Raf-Erk Signaling in C.elegan Vulval Cell Fate Patterning
Brittany McMillan*, Kimberly B. Monahan

9:30-9:45 The effect of mutating the FMN riboswitch into the permanently off position on the virulence 
of P.lumenscens. 
Lydia B. Shedlofsky*

Zoology 
LFSB, Rm 125

8:30-8:45 Behavioral response of subterranean termite Reticulitermes virginicus as a result of exposure to 
acoustical vibrations 
Andres Camacho*

8:45-9:00 Behavioral patterns of domestic chickens (Gallus domesticus) in contrasting housing systems
Hannah Fearing* and Brian Olechnowski

9:00-9:15 Wavelength-dependent effects of light on the geotactic response of 2nd instar larval Drosophila 
melanogaster 
Mariana V. Gattegno*, Jelena Y. Atkins, Lindsey M. Stanley, and David H. Dommer

9:15-9:30 Conservation Implications of Microsatellite Analysis in the Owens Valley Vole, Microtus 
californicus vallicola 
Brett Parmenter*, Brian Olechnowski, Louise Weber

9:30-9:45 Shell Structure of Corbicula fluminea in North Carolina: Effects of Variations in pH 
Roberta Smith-Uhl*, Kelissa Holden , Francie Cuffney

Ecology 
LFSB, Rm 126

8:30-8:45 Avian Populations in Semi-permanent Beaver Pond Impoundments of Varying Successional Stages
Alicia Bachman* and Lynn Moseley

8:45-9:00 Seasonal Resource Competition, Biodiversity, and Habitat Selection in Wildlife Sanctuaries of 
Amboseli Ecosystem 
Elizabeth A. Fisher*, Shem Mwasi

9:00-9:15 The Suitability of Lower Peterson Creek (Queensland, Australia) as Habitat for the Platypus, 
Ornithorhynchus anatinus 
Alice Sloan* and Michael Torres

9:15-9:30 Assessment of large mammal populations and resource utilization in the Kwakuchinja Wildlife 
Corridor, Northern Tanzania 
Heather von Bodungen*
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Oral Session II ______________________________________________

Saturday Morning, LFSB, specific rooms indicated below
10-11 am

Health & Environmental Sciences II 
LFSB, Rm 123

10:00-10:15 Eugenol and Methyleugenol Composition in Three Varieties of Tulsi:  Rama, Krishna & Vana 
Tulsi.  Ocimum tenuiflorum L. & Ocimum gratissimum L. 
Mayuri R. Patel* and Vicki Collins

10:15-10:30 Untapped Abundance: Antioxidants in Edible Invasive Plants
Jessica Schaner* and Dean Kahl

10:30-10:45 Antidepressant Impairs Zebrafish Motor Development and Behavior: Ramifications of 
Pharmaceutical Drugs in the Environment 
Lauren W. Stranahan*

10:45-11:00 Involvement of 5-lipoxygenase (LO) and estrogen in the production of 15-HETE
Garrett P. Tanner*, Sandra Pfister

Botany 
LFSB, Rm 126

10:00-10:15 Effects of temperature and floral reflectance plasticity on male reproductive success in Plantago 
lanceolata 
Hannah Moore*

10:15-10:30 An Analytic Comparison of Tylosema fassoglense and esculentum to Varying Legumes to Explore 
Taxonomic Relationships 
Ai-vy T. Riniker*, Robert K. Reid, Jason Andrus, and Karthik Aghoram

10:30-10:45 Grafting Tomatoes for Resistance to Early Blight and Late Blight in the Warren Wilson College 
Garden 
Camille Taylor* and Amy E. Boyd

Keynote Presentation _________________________________________

Saturday, Taylor Bott Roger Fine Arts Building, Scott Concert Hall
11:15-11:30 Welcome Remarks
 Dr. Karen Guzman, Local Arrangements Committee Chair 
 & Immediate Past-President of the NCAS
 Dr. M. Dwaine Greene, Vice President of Academic Affairs & Provost, Campbell University
 Dr. Melanie Lee-Brown, Guilford College, President of the NCAS 

 Introduction:  
 Dr. L. Michael Larsen, Chair of Biological Sciences, Campbell University

11:30-12:30 Keynote Speaker: Dr. Stuart Pimm, Duke University
 “Biodiversity - The Most Beautiful Carbon”
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Student Academy Posters  _____________________________________
Saturday Afternoon, LFSB, hallways
12:45-1:45 pm
Students will be presenting their posters during this time. Please stop by and chat with them while you enjoy one of our 
box lunches available in LFSB, Room 109.  

Rooms 121-126, 149 are available if you would like a place to sit during lunch

“How Tension Affects the Effectiveness of a Catapult”  
Alice Wang, District 1 

“Three Dimensional Depth” 
John Brocklesby, District 2

“The Synthesis and Analysis of Various Sugar-Based Potassium Nitrate Propellants for Model Rockets” 
Parth Thakker, Districts 5/6

“Method of Identification: An Analysis of Common Organic Functional Group’s Infrared Spectroscopy” 
Isabella Gillespie, District 7

“Understanding the Role of Glycerol in the Metabolic Pathway of Halobacterium salinarum”
Elizabeth Tsui, District 9

Student Academy members are in middle school or high school.  Today’s poster presenters are winners of their high 
school district competitions and are presenting their posters as our guests. 

Workshops  ________________________________________________

Saturday Afternoon, LFSB, specific rooms indicated below
12:45-1:45 pm
Select one of the 3 options

Computational Thinking Across the Curriculum: Dynamic Explorations 
for a Changing World
Robert M. Panoff, Ph.D., D.Sc.
Shodor Education Foundation, National Computational Science Institute, Durham, NC USA

LFSB, Lynch Auditorium, Rm 136

We will explore how advances in interactive, dynamic computing enable new visualizations in nearly every area 
of science and mathematics. Moving “beyond PowerPointlessness,” we have the opportunity to demonstrate that 
effective use of computing (including desktops, laptops, and mobile devices) really matters if we are to improve 
education across disciplines and between communities. Computing “matters” because quantitative reasoning, 
computational thinking, and multiscale modeling are the intellectual “heart and soul” of 21st Century inquiry 
and therefore are the essential skills of the 21st Century workforce. Computing “matters” because we can apply the 
power of interactive computing to reach a deeper understanding of our world and the models we use to explore it. 
We will explore a transformation in STEM (Science, Technology, Engineering, Mathematics) education, supported 
by interactive computing resources, promoting a dynamic encounter with our world through guided discovery. 
A world-class education requires world-class resources. This workshop will serve as an introduction to the tools, 
models, and simulations of Shodor and the Computational Science Education Reference Desk, a Pathway portal of 
the National Science Digital Library supporting standards-based inquiry in education. 
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Graduate/Professional School Workshop
LFSB, Rm 147

Breakout rooms will be announced during the session

The graduate and professional workshop will feature a panel discussion with scientists and professionals.  
Panelists will include speakers from graduate (MS, PhD), professional (MD/DO, MPH, etc.) and post-
undergraduate career paths such as Teach for America.  The panel discussion will begin with prompted 
questions from the moderator and then open to the audience.  Questions may be directed at either individuals 
in the panel or toward the panel as a whole.  Breakout sessions will follow.  Students will be able to meet and 
speak with panelists and professionals from different programs of study to learn more about potential career 
paths.  

Science Photography Workshop
LFSB, Rm 126

Photography has played an important role in science, especially in documenting results, and before the 
advent of digital technology, to prepare slides and figures.  With the amazing advances in digital photography, 
scientists are now using photography in a variety of ways, from identifying organisms to creating works of art.  
Digital photography and the internet have also made it easier for scientists to share their photography with the 
world.  In this workshop, several photographers will share ideas on how to take marvelous photographs.  The 
workshop will begin with some general tips on photography, then three areas of photography will be explored 
further: nature photography, macrophotography of insects and photography using a microscope.  Attendees 
will have time after the presentations to talk to the photographers individually.

1:45-2:10 Basic & Nature Photography, Dr. Darryl Daley, NC Wesleyan College

2:10-2:30 Macrophotography, Mr. David Guzman, Entomopixel

2:30-2:50 Microphotography, Abraham Dr. Thomas Abraham, Campbell University 

2:50-3:00 Time available to interact with the photographers

Time is available to talk to individual photographers at the end of the presentations but can also continue into the 
coffee break if you would like.

Fresh Coffee will be available at 3pm

Oral Session III _____________________________________________

Saturday Afternoon, LFSB, specific rooms indicated below
3:15-4:30 pm

Cell Biology & Genetics
LFSB, Rm 121

3:15-3:30 Multiple genetic mutations or related alleged fathers: a case study in relationship testing.
James R. Fuller

3:30-3:45 Endocrine Disrupting Chemicals Promote Ovarian Cancer Cell Growth via the Estrogen 
Receptor-CXCL12 Signaling Axis 
Julie M. Hall and Kenneth S. Korach
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3:45-4:00 Distinct activities of the Wnt5a alternative promoters A and B in Osteoblast and Osteosarcoma
Chia-Chi Hsu and Karen S. Katula

4:00-4:15 DMP1β, an alternative splice isoform of tumor suppressor hDMP1 locus, has oncogenic 
properties in breast cancer 
Dejan Maglic, Robert Kendig, Elizabeth Fry, and Kazushi Inoue

4:15-4:30 Randomness/non-randomness in gene base sequences
Robert K. Reid

Development Biology 
LFSB, Rm 122

3:15-3:30 Hox gene expression during the differentiation of human colon cancer cell line HT29.
Lucy D. Conaty, Melissa A. Harkins, Margit Schmidt, and Jean-Luc Scemama

3:30-3:45 Synaptopodin-2 Isoform Expression in the Colon Cancer Cell Line HT29
Kelli A. Shortt, Sarah E. Thalhamer, Jean-Luc Scemama and Margit Schmidt

3:45-4:00 Effect of amidated gastrin and glycine-extended gastrin on Hox A1 gene expression in HT29 cells
Daniel R. White, Margit Schmidt, Jean-Luc Scemama

Education 
LFSB, Rm 123

3:15-3:30 Genetic Analysis of Signaling Networks in Cancer: An Interactive Research Course
Monahan K.

3:30-3:45 Application of macrophotography to the study of insect biology and diversity
David R. Guzman

3:45-4:00 Digital Video Analysis of Water Waves of Coastal North Carolina.
Sharma Ravi and Williams Robert 

Ecology 
LFSB, Rm 124

3:15-3:30 The role of head shape evolution in an adaptive radiation of salamanders
David A. Beamer and Trip Lamb

3:30-3:45 Effects of Sedimentation on Salmonid Spawning Habitats
Hayley Hoover, Robert Hastings

3:45-4:00 Using genetic differentiation of Plantago lanceolata populations from southern Europe to 
understand historical evolutionary patterns 
Matt Marshall, Catherine Batten, Elizabeth Lacey, David Remington

4:00-4:15 Methanogens and Methane Oxidizing Bacteria in Forested, Urban Impaired and Urban 
Restored Streams 
McKenzie Smith, Anne E. Hershey, Parke A. Rublee

4:15-4:30 Biogeography: Do microbes have it?
William Williams and Parke A. Rublee
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Zoology 
LFSB, Rm 125

3:15-3:30 Timing of sexual maturation in the male evening bat, Nycticeius humeralis
Amy M. Cherry Millis and Wm. David Webster

3:30-3:45 Status of long-tailed shrews (Genus Sorex) in North Carolina
J. Eric Williams, Wm. David Webster, and Amy M. Cherry Millis

3:45-4:00 Indirect Evidence for a Dominant Inheritance of Brevard, North Carolina’s White Squirrel Variant
Robert R. Glesener

4:00-4:15 Brevard, North Carolina’s Annual Squirrel Count Shows Gradual Increase of White Variant 
Over 15 Years 
Robert R. Glesener

4:15-4:30 Relationship Between Eastern Gray Squirrel Abundance and Mast in Western North Carolina
Robert R. Glesener

Botany 
LFSB, Rm 126

3:15-3:30 Does Microstegium vimineum show contemporary evolution along an altitudinal gradient?
Alexandra M. Congelosi Presenter, and Elizabeth P. Lacey

3:30-3:45 Fitness Effects of Reproductive Thermoregulatory Ability in Plantago lanceolata in different 
thermal environments 
Freddy O. Herrera, Elizabeth P. Lacey, and Scott J. Richter

3:45-4:00 An Adventive Biocontrol Weevil, Larinus planus, and Other Emerging Threats to Cirsium 
pitcher, Pitcher’s Thistle, a Rare Sand Dune Endemic
Claudia L. Jolls, Julie E. Marik, East Carolina University, Greenville, NC; Kayri Havens, Chicago 
Botanic Garden, Glencoe, IL; Pati Vitt, Chicago Botanic Garden, Glencoe, IL; A. Kathryn McEachern, 
USGS, Western Ecological Research Center, Ventura, CA; Noel B. Pavlovic, USGS Great Lakes Science 
Center, Porter, IN; Jeremie B. Fant, Chicago Botanic Garden, Glencoe, IL

4:00-4:15 The vascular flora of Sampson’s Landing, Robeson County, North Carolina.
Lisa Kelly and Elizabeth Workman

4:15-4:30 The Vascular Flora and Soils of the Wet Pine Savannas of Shaken Creek Preserve (Pender 
County, North Carolina). 
Robert W. Thornhill, Alexander Krings, David L. Lindbo, and Jon M. Stucky

Mathematical Modeling & Prediction 
LFSB, Rm 133

3:15-3:30 Housing Affordability, Changing Price Index, Unemployment Rate and Other Related Predictors
Nailong G. Presenter, Naima Naheed, and Woon-Kwan Lam

3:30-3:45 Factors Influencing the Prescription of Antidepressants Without a Psychiatric Diagnosis in the 
United States, 2008-2009. 
Allison L. Matthews, MSCR; Wesley Rich, PhD; Ryan Hall, MD; Tina Tseng, PhD, MSPH

3:45-4:00 Lock and Key Colloid Particles
Lei Zhang Presenter, Ashley Taylor, Stefano Sacanna, and David Pine
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Special Sessions _____________________________________________

Saturday Afternoon, LFSB, specific rooms indicated below
4:30 -5:30 pm

Select one of the 3 options

Scientists Engaging Students in the Environment
Dr. Carr Thompson
Senior Program & Communications Officer, Burroughs Wellcome Fund 
LFSB, Rm 149

In July 1999, the National Commission on Mathematics and Science Teaching for the 21st Century was 
appointed to investigate and report on the quality of science and mathematics teaching in the nation.  The 
findings prompted an urgent call to improve the way that science and mathematics were being taught and 
learned.   The urgency was a focal point of discussions in boardrooms, classrooms, and in homes across the 
nation as documented in the National Academy of Sciences (NAS) 2006 report, Rising Above the Gathering 
Storm.  The report suggested that by vastly improving K-12 science and mathematics education, America’s 
talent pool will increase. Where are we in 2011? Come learn about one foundation’s approach to engaging 
scientists in the process of advancing student learning in science and mathematics.

The Science Behind the Effects of Wireless Communications, Dr. Bruce 
Archambeault, IBM Distinguished Engineer
Dr. Bruce Archambeault
IBM Distinguished Engineer
LFSB, Rm 136, Lynch Auditorium

Wireless communications has become prolific and is taken as ‘normal’ by most people.  The effects of this 
electromagnetic ‘pollution’ and the science behind the technology and its effects are not well understood by 
most of the users of this technology.  This talk will discuss how the wireless technology works and discuss the 
effects of this wireless technology and the causes of these effects.

Teaching Pre-College Students to do Research
LFSB, Rm 147

Sunny Liu, North Carolina State University
Brian Wood, Enloe High School
John Bartlett, Campbell University
Jon Bennett, NC School of Science and Mathematics

Fostering Scientific Interest in Pre-College Students 
Sunny Liu, NCSU, Enloe High School

My primary goal for pre-college students work on bioscience related projects is to pique students’ interests, increase 
their ability to apply scientific concepts, and facilitate their critical thinking skills. North Carolina State University 
and many local high schools have implemented programs that allow high school students from many diverse 
backgrounds to experience scientific research in an academic research laboratory.  My laboratory at NCSU has 
participated in several of these programs, including the RICE program (Reaching Incoming Students Enrichment) 
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and CAALS3-D program (Creating Awareness of Agriculture and Life Sciences Disciplines, Degree Programs 
and Discoveries).  These programs typically consist of students working in the lab from a few days to a couple 
of months. The goal of these programs is to expose the students to the many different types of scientific research 
available in a university research laboratory.  Therefore, their research projects are small and focus on multiple 
aspects of scientific research.  My laboratory in particular tries to in part on these students the cutting edge research 
that is used in basic research as well as in the agricultural industry, demonstrating the diverse careers in bioscience 
research which they may not have otherwise considered.  In addition I have had a few local high school students 
complete longer (up to a year) research projects in my laboratory.  These students either have an independent project 
that is part of a larger research project of a member in my group or they can design their own research projects.  This 
not only gives the student hands-on research experience, but also gives the student a young scientific mentor, which 
can be less intimidating than working with an established PI.  It also allows the students feel they are part of  “real” 
scientific research. The key to these students success is to work closely with each student for a couple of months 
before letting them work independently to access their interests and enable to design a project that will fit their 
abilities.  Once the project is designed the students works 4-6hrs per week on their projects under the direction of 
their mentor. I meet with the students weekly access their progress.  In this panel discussion, I will give examples of 
some of these research programs my laboratory participated in and I will discuss the challenges we encountered.

Enquiry Based Learning 
Brian Wood, Enloe High School

As enquiry based learning becomes more and more desired the question arises how do we get students to “buy in” to 
developing thought provoking, extra effort, time consuming projects? Many teachers choose to add incentives, like 
extra credit, to entice students to go the “extra” mile and participate in science competitions, some try and weave the 
concept of enquiry into the daily lesson plans, hoping that students will “yearn” to show their abilities.  These topics 
and more will be discussed during this panel session.

Goal Oriented Research  
John Bartlett, Campbell University

Helping pre-college students develop and implement relevant research can be richly rewarding, both personally 
and professionally.  However, the most promising students are already very busy and, usually, overcommitted.  
Since I require my students to present their research at a regional or state-level competition such as the North 
Carolina Student Academy of Science, building successful, goal-oriented relationships and research outcomes 
is fraught with challenges.   In this presentation, I will discuss what I have learned after working with many 
students on long-term (10 months or longer) research projects.   Discussion topics include:  Matching student 
with topic; Negotiating busy schedules; Setting reasonable goals; Keeping parents in the loop; and Student proximity 
and flexibility.

NCSSM Science Research Curricula  
Jon Bennett, NCSSM

Students who express interest in research have a variety of scientific and mathematical backgrounds and abilities. We 
should encourage and provide research opportunities for all of these students. I will discuss two different curricula 
that we have developed at NCSSM for teaching research to high school students. The first is a “Research Experience” 
course, a one (or sometimes two) trimester class that begins with a basic introduction to research methods and 
culminates in a student project. Students in this course typically select projects from a list of possible ones, provided 
by the instructor, that can be accomplished in a timeframe of a month or two (working 5-6 hours per week on the 
project). Students’ success in this class mostly depends on their motivation, resourcefulness  and ability to learn; strong 
scientific or mathematical backgrounds are helpful but not essential.  The second is a “Research in Science” class, a 
yearlong class that begins with a more rigorous introduction to research methods and culminates in an independent 
project designed by the student. Students in this class complete a literature review and detailed, formal research 
proposal before beginning their experiments. Students work at least 10 hours per week during the school year on their 
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projects, and usually also work full-time for 5 or more weeks during summer between their junior and senior years. 
This class is appropriate for highly motivated students who have already demonstrated very strong scientific abilities 
in previous coursework. I will give examples of projects from both courses and outline some of the resources and 
instructional methods used, with a focus on research classes in physics. 

Business Meetings  __________________________________________

Saturday Afternoon, LFSB, specific rooms indicated below
5:30-6:30 pm
Everyone is eligible to participate in the business meetings.  All participants are considered members of the NCAS or 
CANCAS because membership is included in the registration for those who were previously non-members. 

NCAS Business Meeting, LFSB, Rm 136

CANCAS Business Meeting, LFSB, Rm 147

Banquet ___________________________________________________

Saturday Evening, Marshbanks
6:30-8:30 pm

Board of Directors Meeting ____________________________________

Saturday Evening, Marshbanks, Alumni Room
8:30-9 pm

Sunday
Fieldtrip to Raven Rock State Park, Lillington, NC
Sign up at the registration desk
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Abstracts 
An asterisk by a name denotes a CANCAS presenter

Identification and Characterization of a Myosin II Heavy Chain Kinases 
(MHCK-D) in Dictyostelium
Grace Anderson, Almagul Kanafina, Emily Lehman, Paul Steimle
University of North Carolina at Greensboro

Contraction-dependent processes such as cytokinesis and cell migration rely on the proper assembly and 
localization of myosin II bipolar filaments. In Dictyostelium cells, as well as in mammalian cells, myosin II 
filament disassembly can be driven by phosphorylation of the myosin II heavy chain (MHC) “tail”. MHC 
phosphorylation in Dictyostelium is catalyzed by at least three kinases (MHCK-A, -B, and -C) that share 
homologous alpha-kinase catalytic and WD-repeat domains. In the current study, we examined the cellular and 
biochemical characteristics of another Dictyostelium alpha kinase, MHCK-D, that possesses the same domain 
organization as the other MHCKs; and thus is predicted to function as a MHCK. We found that over-expression 
of MHCK-D slows suspension growth, with cells becoming large and multinucleated over time; a phenotype 
consistent with a role for MHCK-D in driving myosin II filament disassembly. A GFP-tagged truncation of 
MHCK-D exhibits a uniform distribution throughout the cytoplasm in both nonmotile and chemotaxing cells. 
RT-PCR analysis of expression revealed that MHCK-D, unlike the other MHCKs, is induced during development 
(~16h). Moreover, MHCK-D phosphorylates MHC to a stoichiometry of ~0.6 mol/mol MHC and in manner 
that leads to myosin II filament disassembly. Based on these results, we conclude that MHCK-D is a bone fide 
MHCK that is likely to function in myosin II filament turnover during development. Studies are in progress to 
further characterize MHCK-D with the goal of identifying additional mechanisms by which myosin II function 
can be controlled in a variety of cellular contexts.

Avian Populations in Semi-permanent Beaver Pond Impoundments of 
Varying Successional Stages
Alicia Bachman* and Lynn Moseley
Guilford College

This study, which takes place from January to November 2012, assesses avian populations within beaver pond 
impoundments of various successional stages at a location north of Lake Townsend, Greensboro, NC. I established 
six sites in each of the habitats created by different stages, sizes and ages of beaver ponds on the property. Weekly 
point counts are being conducted at each site, and mist-netting will be performed monthly to account for any 
species not seen or heard in point counts.  The property containing these beaver ponds has been preserved as 
green space and is currently being adapted for recreational trail use, but no avifauna studies have been conducted 
to assess the biodiversity on the 440 acre tract. These sites are unusual in that beavers are one of the only natural 
ecosystem engineers, and the different stages of beaver pond impoundments contain examples of changing 
ecosystems within a relatively small area. This unique environment supports one of the only reliable populations 
of resident Red-headed and Pileated Woodpeckers in Guilford County, as well as Prothonotary Warblers in 
the spring and a Great Blue Heron rookery. By monitoring bird populations within these habitats, I hope to 
establish a baseline study for the future management of such areas as well as to show a relationship between avian 
populations and the stages of ecological succession of beaver pond impoundments.
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Assessment of Secondary Ecosystem Succession in Hoke County, North 
Carolina.
Zachary Barthel*, Caleb Sutton, Doshie Smith, Leon Jernigan, and Ryan Emanuel
University of North Carolina at Pembroke and NCSU

To assess ecosystem succession in the coastal plain region of North Carolina we used Lidar remote sensing 
combined with ground-based measurements.  Our site was located on private property in Hoke County, NC.  
In 2010, a total of 14 permanent 20x20-m Plots were established throughout three stand types: pine, pine 
plantation, and deciduous wetlands.  Age and height of the three largest trees in each plot were determined using 
an increment borer and hypsometer, respectively.  Trees were identified to species and the diameter at breast 
height was measured, using a diameter tape, for species with a diameter > 5 cm.  To learn about the productivity 
within stands, leaf area index (LAI) was measured using a LAI 2000 plant canopy analyzer. These measurements 
in combination with lidar-based stand characteristics offer an insight into how secondary succession progresses 
in the coastal plain. Results show that the deciduous wetland stands have greater species richness than the pine 
and pine plantation stands. This may be the result of moisture differences or suppression of hardwood invasion 
in the pine and pine plantation stands due to the regular burning and pine straw harvesting.  Older stands in the 
pine and the deciduous wetland forests had a greater total basal area than the younger stands.  Data suggests that 
secondary succession in the forests of this region vary according to topography and local management practices. 
The data from this study can be combined with data from the mountains and the piedmont to obtain a picture of 
succession throughout the state.

The role of head shape evolution in an adaptive radiation of salamanders
David A. Beamer and Trip Lamb
Nash Community College

Microhabitat partitioning amongst Desmognathus species involves a size component, with very large species 
being aquatic and small species being terrestrial.  However the mid-sized species range from aquatic to terrestrial 
and some species demonstrate microhabitat shifts in different portions of their range or when they are found 
sympatrically with congeners.  I investigated head shape with size independent geometric morphometric 
techniques.  A MANOVA of head shape variables found highly significant differences between populations 
occupying different microhabitats.  Discriminant analysis was able to correctly classify microhabitat based on the 
head shape variables 64% of the time.  These results suggest that head shape is correlated with microhabitat.  Since 
lineages do not represent independent data points I used independent contrasts to control for phylogeny and 
found a significant correlation between  three of the head shape variables and microhabitat.
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Formation and Characterization of Amoxicillin Cyclodextrin Inclusion 
Complexes.
Raja Reddy, Paul, Dr.Shin
Campbell School of Pharmacy and Health Sciences

Cyclodextrins are cyclic oligosaccharides which are produced from starch by the action of glycosyltransferases. The 
most well known three cyclodextrins are α-, β- and γ-cyclodextrins which contain 6, 7, and 8 glucopyranose units 
respectively. Cyclodextrins have an interesting property of forming inclusion complexes with wide variety of guest 
molecules. The molecular complexation of guest molecules with cyclodextrins alter the physicochemical properties 
of the guest molecules, such as their aqueous solubility, rate of dissolution, bioavailability of hydrophobic 
molecules, and stability of the molecules. The drug molecule in this study is Amoxicillin. Amoxicillin which 
belongs to a family of β-lactam antibiotics is used to treat many infections caused by gram-positive and gram-
negative bacteria. Amoxicillin, unfortunately,  is degraded by the β-lactamases of bacteria. This degradation may 
be prevented by the molecular complexation of Amoxicillin with cyclodextrin. The objective of the research 
is to form Amoxicillin-Cyclodextrin inclusion complexes and characterize them to determine the types of 
interactions between the Amoxicillin and Cyclodextrin. Different molar ratios of amoxicillin and hydroxypropyl-
b-cyclodextrin (1:1, 1:2, 1:3, and 1:4) are used in the inclusion complex formation. The preparation of inclusion 
complexes is accomplished by using a solvent evaporation technique and lyophilization. The characterization of 
the inclusion complex is done by FT-IR, PXRD, Thermo-Analytical methods such as DSC, TGA and NMR. 

Using qPCR to Discover Variation of Aquatic Microbial Communities 
Across the Watersheds of Mount Desert Island, Maine
Verrico Boyd* and Parke A. Rublee
UNCG

Microbe presence and abundance are largely dependent upon their surrounding habitat (selective community 
model), but may also be dependent on emigration (neutral community model) Mount Desert Island, Maine is a 
unique environment to study microbial community assemblage because it contains an abundance of ponds and 
lakes  distributed in watersheds arranged in a north to south orientation  separated by mountains. Selected ponds 
and lakes on Mount Desert Island were sampled during the summer of 2011 by filtering water onto GFF  which 
were placed in a CTAB (cetyltrimethylammonium bromide)buffer . These samples were then extracted using a 
standard chloroform-alcohol procedure in order to purify the microbial DNA. Quantitative polymerase chain 
reaction (qPCR) will be used to determine abundance of target prokaryotic and eukaryotic taxa.  Presence and 
abundance of taxa will then be compared across watersheds to determine if environmental characteristics can be 
linked to community structure.

Changes in Buffy Coat Length
Elizabeth Boyette* and John Mecham
Meredith College

A hematocrit is the ratio of packed cells to total volume of blood and it is measured by centrifuging blood 
in a hematocrit tube. The red blood cells (RBC), white blood cells (WBC=buffy coat), and plasma all have 
different densities and will separate differentially when centrifuged. The purpose of my research was to attempt 
to determine why, when incubated at room temperature (20-23°C) for several hours, the buffy coat increases in 
thickness.  Experiments were conducted to determine which variables may affect, initially or after incubation, 
buffy coat length. Increasing the temperature of incubation to 300°C for 5 hours was determined to be the 
optimum temperature and time for buffy coat size increase of 100%; however, a similar doubling of size was 
observed when incubated at room temperature for 5 hours. Decreasing the incubation temperature to 20°C 
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resulted in less than a 5% increase. Also, lower percent increases were observed if tubes were held for 5 hours prior 
to centrifugation. Attempts to kill WBCs made the buffy coat unreadable. Pasteurization results were inconclusive. 
Currently, I am attempting to determine if populations of WBCs change prior to and after centrifugation and 
after incubation.

Characterization of growth properties of halophilic Archaea isolated from 
salt brines in New Mexico.
Rebecca J. Bratro*, Caitlin L. West, and Michelle S. Thomas
Campbell University

Microbial organisms, essential to performing many of life’s processes, may be detected in all types of 
environments. However, only a small percentage of these microbes have been identified. As new isolates are found, 
experiments defining growth requirements are necessary for both taxonomy and for finding potential uses in 
bioremediation or biotechnology. Halophilic Archaea, designated Isolate D (ID) and MEA (a mixture of species), 
were isolated from salt brines in a nuclear storage facility near Carlsbad, New Mexico. Prior rRNA analysis shows 
that ID and MEA consist of new species. It is unknown what possible impact these organisms may have on the 
environment surrounding the stored waste.  The goal of this study is to determine the growth characteristics of 
ID and MEA. Past research has focused on determining the best growth conditions and growth medium. Current 
research characterizes fermentation properties, antibiotic susceptibilities, presence of enzymes, and oxygen and 
temperature requirements. ID and MEA were examined for their ability to ferment eight carbohydrates tested 
at two different concentrations, 0.05% and 0.5%. The organisms were positive for growth but negative for acid 
production in glucose, sucrose, arabinose, mannose, lysine, lactose, succinate, and fructose.  Indole production 
and lysine-decarboxylase were determined to be negative.  Growth was positive from 15°C to 50°C. Organisms did 
not grow under anaerobic conditions. Preliminary antibiotic susceptibility studies suggest that growth is inhibited 
by bacitracin, novobiocin, and nitrofurantoin. The organisms appear resistant to ampicillin, chloramphenicol, and 
kanamycin.  Future research will continue the phenotypic examination of these novel bacteria.  

Investigating the Presence of the Ozone Weekend Effect in Davidson, NC
Alexandra Buckley, Juliana Porter and Cindy DeForest Hauser
Johnson C. Smith University

Ozone formation is considered to be limited either by the ambient concentration of volatile organic compounds 
(VOCs) or nitrogen oxides (NOx).  The Ozone “Weekend Effect” is the term used in instances where ozone 
concentrations are lower on the weekdays and the weekend and is observed in regions that are VOC-sensitive.   
The southeastern US has traditionally been NOx sensitive due to the elevated biogenic VOC emissions during 
the summer months when ozone production is at its peak, while the Weekend Effect is typically observed 
in more urban centers and not observed in less polluted regions where ozone concentrations increase with 
NOx concentrations.  To determine what controls ozone production in the Town of Davidson, ozone and 
NOx concentrations were monitored using passive samplers over a seven week period at two locations.  NOx 
concentrations were consistently higher during the week and lower on the weekend, while ozone concentrations 
were consistently higher on the weekends than during the week at both sampling sites.  The Ozone Weekend 
Effect was observed in the Town of Davidson during the Summer 2011 sampling event indicating that air quality 
in the Town of Davidson is resembling urban environments rather than the expected semi-rural trend.
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Antimicrobial Activity of PHYTO-MAST® on Four Mastitis Causing Bacteria.
Erin Byrd*, Gregory Rhoden, Caitlyn West, Kayla Shephard, Dominique Mabry, Michelle 
Thomas and Sharon Mason
Campbell University

PHYTO-MAST® intramammary infusion is currently being used on organic dairy farms to manage mastitis and 
maintain udder health.  Over the last decade, there has been a 20% growth in the organic dairy industry.  Cows 
from organic dairy herds are only treated with antibiotics for mastitis when mastitis threatens the health of the 
animal.  Once organic dairy cows are treated with antibiotics, they are considered conventional dairy cows and 
their milk is no longer considered organic.  There is no medication that is FDA approved for use in organic dairy 
herds.  PHYTO-MAST® is being investigated as an antibiotic substitute.  It is a botanical phytoceutical, meaning 
it is made entirely from a plant base. There is no data regarding in vitro studies of PHYTO-MAST® and its effect 
on mastitis causing bacteria.  Therefore, four different strains of bacteria that can cause bovine mastitis were 
tested for their susceptibility to PHYTO-MAST®.  Esherichia coli, Staphlycoccus aureus, Streptococcus bovis, 
and Streptococcus agalactiae were incubated and tested according to the Clinical Laboratory Standards Institute 
(CLSI) techniques for antimicrobial susceptibility.  A few modifications to the CLSI procedures were made to 
allow emulisification of the phytoceutical into nutrient broth and facilitate quantification of the results.  At this 
time preliminary results indicate that PHYTO-MAST® may be effective against E. coli.

The Phylogeography of the Seepage Salamander (Desmognathus aeneus)
LaShonda M. Caine*, Bobbie J. Legg, Sean P. Graham and David A. Beamer
Nash Community College

The seepage salamander, Desmognathus aeneus, was described in 1947, based on specimens collected in Peachtree, 
North Carolina.  Since that time little information concerning its distribution or status has been published.  
During the course of a range wide survey of seepage salamander, we have visited nearly every historical site from 
which this species has been reported; in addition we discovered many previously unknown populations.  The 
range extent of seepage salamanders is considerable and occupies many distinct physiographic regions and several 
independent river drainage basins.  Within this range, seepage salamander populations tend to be localized 
and most are apparently disjunct.  The disjunct nature of these populations coupled with a complex geological 
and ecological history of the region occupied by these salamanders provides conditions which are conducive 
to lineage diversification.  Here we report the first phylogeographic survey of these minute salamanders.  A 
Bayesian phylogenetic reconstruction of both mitochondrial and nuclear DNA reveals the presence of several 
well supported, distinct evolutionary lineages.  The presence of multiple lineages within seepage salamanders has 
important conservation implications since this species is often considered to be rare.  The results of this survey 
provide a strong case for the importance of molecular systematic techniques in revealing the biodiversity of the 
southeastern United States.

Behavioral response of subterranean termite Reticulitermes virginicus as a 
result of exposure to acoustical vibrations
Andres Camacho*
Lenoir Rhyne University

Approximately 90% of all insect species use acoustic communication. This study investigated how different 
acoustical vibrations through three different media (gypsum, Plexiglas, and wood) affect the behavior of the 
termite Reticulitermes virginicus. Individual worker termites were placed in a 25cm X 25cm arena and their 
behavior was measured in response to different acoustical vibrations and a silent control. Artificial acoustical 
vibrations used were produced for three min at 1 KHz, 10 KHz, and 40 KHz; natural acoustical vibrations were 
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used from recordings of Formosan subterranean termites for 3 min. These recordings were of worker termites 
foraging or of soldier termites producing an alarm call.  Worker behavior was video-recorded and analyzed using 
a video analysis and modeling tool software. The average distance from the vibration source was statistically 
measured with a two-factor analysis of variance with replication test and a t-test of sample mean assuming unequal 
variance

Preliminary Analysis of Population Genetic Diversity Among Viola 
maviensis in Molokai’s Pepeopae Bog
Alexander H. Chatham*, John C. Havran
Campbell Univeristy

The unique geographical features surrounding the Pepeopae bog on the island of Molokai provide the ideal 
location to study population diversity among plant specimens found in contrasting habitats. Viola maviensis 
is one of the nine species of violet endemic to the Hawaiian archipelago and is distributed in high elevation 
bogs and adjacent cloud forests. Previous field studies have not revealed pollinators of V. maviensis. A study was 
conducted using DNA from bog and nearby cloud forest populations to examine population genetic diversity and 
the potential for breeding between the two populations. Four different primers were used to amplify inter-simple 
sequence repeats (ISSR), only one of which provided scorable bands. A UPGMA dendrogram based on Jaccard’s 
Coefficient did not show discernable differences between the two populations. An analysis of molecular variance 
(AMOVA) was also performed. Data from the combined populations contained 18 usable loci. Both cloud forest 
and bog populations demonstrated 10 polymorphic loci. Of total variation, 2.68% occurred between the two 
populations and 97.32% arose from differences within populations. This data suggests that gene exchange occurs 
between the two populations. These results must remain preliminary because only one ISSR primer produced 
scorable bands.

Timing of sexual maturation in the male evening bat, Nycticeius humeralis
Amy M. Cherry Millis and Wm. David Webster
UNCW

Little is known about the evening bat (Nycticeius humeralis) natural history because it roosts in trees, changes 
roost trees every 4-5 days, has a nomadic lifestyle and short (2-5 years) lifespan, and is seldom encountered by 
humans (Watkins, 1972; Webster et al., 1985; Podlustsky et al., 2005).  The timing of sexual maturation in male 
evening bats likely follows one of the patterns exhibited by other temperate-dwelling vespertilionids.  Barbour 
and Davis (1969) hypothesized that sexual maturation for male evening bats coincides with the first year of birth; 
however, no data exists to support this claim.  We hypothesize that males enter the reproductive population 
at 4 months of age (their first year) and not at 16 months of age (their second year), reasoning that high male 
intraspecific competition for mates, the low possibility of a single male’s sperm fertilizing an egg, and the relatively 
short lifespan compared to long-lived, up to 40 years (Webster et al., 1985 and Podlutsky et al., 2005), cave-
dwelling bats, make it advantageous for males to enter the reproductive population earlier rather than later. We 
performed morphometric analyses to determine age classes, histologically assessed selected male reproductive 
organs (testes and epididymes), and determined that reproductive maturity occurs in some male evening bats 
within their first year of life.
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Discovery and Identification of Environmental Microorganisms from Soil 
Samples of Buies Creek, North Carolina
David R. Citron*, Taek You, Larsen, and Sang Seob Lee
Campbell University

By using minimal media and varied culture conditions, this experiment searched for new species of 
microorganisms that have never been successfully cultured. Soil samples were taken from around the campus of 
Campbell University, Buies Creek, North Carolina and cultured in various broth media. Several rounds of massive 
culturing and screening resulted in pure microbial colonies, and sixty-nine distinctive colonies were isolated to 
encourage a greater chance of discovering new bacteria. After isolation, the genomic DNA from the different 
bacteria were extracted and PCR was used to amplify the genetic information of the generationally preserved 16s 
RNA sequence. Four samples were isolated and sent in for sequencing. The 16s rRNA gene was amplified from 
each colony. The homology of the 16s rRNA gene sequence was compared to other previously known species 
through NCBI BLAST search. A phylogenetic tree was constructed based on 16s rRNA gene sequence homology 
to display relative evolutionary relatedness among similar microorganisms. A bacterium with one of the lowest 
homologies out of the screenings was chosen. The bacterium had a homology of 98.244 percent with its closest 
relative being Acinetobacter gyllenbergii. The Acinetobacter genus is classified as gram negative coccobacillus that 
is strictly non-motile and aerobic. This genus of bacteria is known for being very adaptive to antibiotic treatments, 
possibly because of the bacteria having high adaptive behaviors. The bacterium was further tested by various 
physical and metabolic tests to accurately identity.

Characterization of the Particulate Phase of Hookah Smoke
Joseph Cline*, Mac Gilliland and Cindy Hauser
Davidson College

Hookah smoking has been practiced in India for over 400 years but is just now increasing in popularity in North 
America, especially among youth. Hookah is a type of tobacco, usually flavored and sweetened, that is smoked 
through a waterpipe. The detrimental health effects of cigarette tobacco smoke have been well documented, 
so it is important to consider the dangers posed by similar tobacco products (such as shisha). This project is 
aimed at characterizing chemical compounds in shisha tobacco and the particulate phase of hookah smoke.  By 
observing the compounds present before and after smoking as well as direct analysis we willdetermine the filtration 
capabilities of the hookah water.  Samples for GC-MS were produced with simple and soxhlet extractions on the 
hookah tobacco and glass filters which had been exposed to the hookah smoke.  The hookah water samples were 
prepared by liquid/liquid extraction and solid phase extraction before being run through GC-MS.All compounds 
identified had been previously found in either cigarette tobacco or smoke except for the flavoring isovanillin.  
Because a majority of the compounds identified in hookah tobacco and smoke were also identified in the water at 
the base of the hookah, water appears to provide some filtration effect, though the extent of which is not currently 
quantified.

Hox gene expression during the differentiation of human colon cancer 
cell line HT29.
Lucy D. Conaty, Melissa A. Harkins, Margit Schmidt, and Jean-Luc Scemama
East Carolina University

Hox genes are evolutionarily conserved transcription factors known to regulate cellular fate during embryonic 
development and for maintaining differentiation of tissue.  While Hox gene down-regulation is associated with 
differentiation of tissue and loss of function, their up-regulation is linked to development and undifferentiated 
cells.  As a correlary, Hox gene expression is linked to cell growth and carcinogenesis; therefore, these transcription 
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factors represent an intriguing target for combined cancer therapy.  Due to their ability to differentiate in culture, 
colon cancer cell lines represent a useful model for investigating the role of Hox genes in oncogenesis.  Currently, 
our laboratory has characterized the expression pattern for all of the 39 Hox genes.  It has been shown that Hox 
genes B8, C8 and C9 are up-regulated in colorectal cancers.  Hox gene expression will further be investigated 
in a human colorectal adenocarcinoma cell line (HT29) by focusing on paralog groups 8 and 9.  My hypothesis 
is that differentiated cells will have an increased level of expression of paralog groups 8 and 9 in comparison to 
undifferentiated cells.  Expression levels will be analyzed using qRT-PCR and standardized to a housekeeping gene, 
RPLP0.  Additionally, when silenced using siRNA transfection, cells lacking expression of genes in paralogs 8 and/
or 9 will have a decreased ability to differentiate, produce tight junctions and apical brush borders.  These results 
could provide initial answers to the understanding of the function of Hox genes during colon carcinogenesis and 
provide possible targets for combined cancer therapy.

Temperature and carbon dioxide effects on carbonic anhydrase in Aiptasia spp.
Rachel L. Cone*, Constance Rogers-Lowery, and Mark Sabo
Catawba College

Carbonic Anhydrase is a zinc metalloenzyme that catalyses the reaction of carbon dioxide to bicarbonate. Bicarbonate 
is a key element in exoskeleton formation of marine animals. Aiptasia spp. (sea anemone) are hardy members of 
the group cnidarians. They depend on carbonic anhydrase to catalyze the reaction of CO2 into bicarbonate and 
provide the necessary element for calcification to occur. Sea anemones were treated with CO2 concentrations of 
392ppm, 700ppm and 1300ppm. Their homogenized tissue was used for analysis with a colorimetric method on a 
UV-VIS spectrophotometer. Samples ran at temperatures of 10º, 20 º, and 30 º C and absorbencies were recorded. 
Carbonic anhydrase activity levels were determined in units of activity per gram of protein. Protein concentrations 
were determined using the Bradford assay. There was a significant increase in activity level according to increase in 
temperature. There was a significant difference between CO2 treatment groups.

Does Microstegium vimineum show contemporary evolution along an 
altitudinal gradient?
Alexandra M. Congelosi Presenter, and Elizabeth P. Lacey
UNCG

Currently invasive plant species are becoming a major concern because they have been found to decrease 
biodiversity and inhibit growth of native species.  Microstegium vimineum, commonly known, as Japanese 
Stiltgrass is an invasive grass that originates from Japan and since its arrival it has spread all throughout the 
southeastern part of the United States causing detrimental effects to native plant species.  Considering how quickly 
M. vimineum has spread to so many variable environments since its arrival, it is possible that this invasive grass has 
undergone contemporary evolution.  To test for contemporary evolution I will be examining population variation 
along an altitudinal gradient.  Previous studies of plants species (both native and invasive) along an altitudinal 
gradient have shown that as altitude increases, above-ground biomass and inflorescence number decrease. I am 
testing the hypothesis that M. vimineum shows similar population differences.  I also hypothesize that higher 
altitude populations will flower earlier and have lower above-ground biomass than lower altitude populations and 
that high altitude populations will germinate later in the season and have a greater proportion of cleistogamous 
seeds than low altitude populations.  I will discuss the experiments that I am conducting to test these hypotheses.
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The Effect of TiO2 Nanoparticles on the Neuroendocrine, PC12, Cell Line
Brittany D. Corbin* and Tonya Laakko Train
Elon

Nanotechnology is a relatively recent field involving the synthesis of materials on the nano-scale. Nanoparticles 
have novel properties, allowing them to be utilized in a variety of markets, including industrial and consumer 
products. Despite the benefits of this material, there is some evidence that nano-sized TiO2 particles are toxic to 
many different mammalian cell types. Effects of TiO2 nanoparticles on cells include the production of reactive 
oxygen species, the induction of apoptosis, and other modes of damage. The brain is particularly susceptible to 
oxidative stress making the effects of TiO2 nanoparticles on neuronal tissue an important risk to consider. In 
this study, the viability of PC12 neuronal cells in the presence of TiO2 nanoparticles was measured. It was found 
that cell concentration was decreased in a time-dependent manner after 23 hours at nanoparticle concentrations 
as low as 50 µg/mL. The decreased cell concentrations are likely due to increased apoptosis. Preliminary results 
using Western Blotting techniques indicate that an increase in cleavage of caspase 7, a protein that is cleaved 
when cells undergo apoptosis. Specifically, it was found that levels of cleaved caspase 7 increased with increasing 
concentrations of TiO2 nanoparticles. Additionally, the significance of size in cytotoxicity will be considered by 
comparing the effect of nanoparticles and micro-sized TiO2. As nanoparticles are used in more products, the 
potential risk will increase. Thus, more measures should be taken to determine safe levels of TiO2 nanoparticles in 
light of their effect on the body.

Biodiesel production from vegetable oils by using TMAH as a catalyst
A Corona*, MJ Estigoy, D Hedrick, R Panter, Dr. Cornelia Tirla
UNCP

Biodiesel is an alternative fuel that is both environmentally friendly and usable in diesel engines. Farmers can 
reduce their expenses by growing fuel stock crops during off-seasons to use for biodiesel production. This research 
is part of a project designed to help local farmers produce biodiesel by constructing a bench-top biodiesel reactor 
for individual use. Optimum conditions for using tetramethylammonium hydroxide (TMAH) as a phase transfer 
catalyst for producing biodiesel from soybean and used vegetable oils were investigated. Reactions involved 
different reactions times for the scale up process. Also different glassware apparatus was used with the purpose of 
designing a prototype reactor. Analyses of each reaction were performed using NMR and GC spectroscopy, and 
results confirm that biodiesel was effectively produced using these methods.

A phylogeographic profile of the three-lined salamander, Eurycea 
guttolineata
Larry L. Cross*, Jason H.Tant, Christopher Moss and David A. Beamer
Nash Community College

The three-lined salamander, Eurycea guttolineata is a wide-ranging lungless salamander in the southeastern United 
States.  Considerable data has been collected on the phylogeographic structure of southeastern salamander species 
but to date there has not been any such data collected for this species.   We have sampled over 50 populations 
spanning the entire distribution of the three-lined salamander.  In order to reconstruct the evolutionary history 
of these salamanders we have amplified, purified, and sequenced 900 base pairs of the mitochondrial gene Cty-b.  
We have produced a phylogenetic reconstruction using Bayesian Inference, with separate partitions for each codon 
position.  Our results offer a stark contrast to similar surveys with other salamander species, instead of the pattern 
of strong geographic partitioning uncovered for nearly every other salamander species; three-lined salamanders are 
characterized by extreme genetic homogeneity.
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Study of microbial organisms of environmental significance in the soil
Talena Davis*, Taek H. You, John J. Bang, Sang Seob Lee
Campbell University

Prokaryotes have inhabited earth long before eukaryotes. Microorganisms have established their existence 
by adapting to dynamic environments that they faced, often very extreme environments. Less than 3 % of 
microorganisms have been successfully cultured. Despite their adaptability to various conditions, some genes 
in microorganisms are highly conserved throughout evolution. We are interested in culturing microorganisms 
that have not been cultured successfully. In search of discovering microorganisms that are capable of break 
down chemical components of explosives, such as gunpowder, soil sample from firing range was taken to the 
lab. After several rounds of purifying microorganisms, genomic DNA was extracted from them and 16s rRNA 
genes were amplified by PCR followed by DNA sequencing. Bioinformatics analysis indicated that some of the 
isolated microorganisms have highly conserved 16s rRNA gene sequence compared to known existing sequences.  
The isolated microorganisms are characterized for physical and chemical tests for accurate identification. Gas 
chromatograph is going to reveal the strains have capability of breaking down the chemical components in 
explosives.

E-learning pilot for Human Anatomy and Phisiology:  Student 
perceptions of “Mastering A&P”
Dowd Joe*, Boyce Robert, Sheri Anderson, Beth Orayzun, Heather League, UNC 
Wilmington, CHHS, SHAHS, Office of e-learning, Pearson education
UNCW

Purpose:  To evaluate student’s perception of the Mastering A&P e-learning system and to determine its suitability 
for its full implementation in subsequent semesters.  Background: Research is needed to evaluate the effect of 
e-learning in traditional Anatomy and Physiology courses.  Methods:  Volunteers that attended a fall semester 
Anatomy and Physiology course were asked to participate in the evaluation of the Mastering A&P e-learning 
system.   They were promised one point on their final grade by completing the e-learning assignments and a final 
course evaluation.  Two focus groups were conducted at mid-course and last week with questions consisting of 
yes/no, Likert and open ended varieties.  The five open ended question responses were classified into categories.  
Percentages were used to evaluate the responses. Results: 20 students or 34% of the class were in the program 
by the end of the semester, 68% female and 32% male with 11 students completing 100% of the assignments. 
Students reported some difficulty during the registration process.   Students “neither agreed nor disagreed” the 
Mastering A&P questions were easy, length of assignments were appropriate or they needed to reference the book.   
Overall assignments were rated as helpful in learning and positively impacted test scores.  The program was rated 
good to excellent with 100% reporting they would recommend Mastering A&P to a fellow student. Conclusions:  
The Mastering A&P e-learning program was an effective tool according to subjective evaluations. The evidence 
suggests Mastering A&P is suitable for implementation. 

Cloning and Characterization of the Coxiella burnetii Macrophage 
Infectivity Potentiator Protein
Ben Dyer* and Michelle S. Thomas
Campbell University

Coxiella burnetii is the causative agent of the acute flu-like disease Q fever, and is a bacterium whose intracellular 
lifestyle and route of infection are quite similar to those of Legionella pneumophila, the cause of Legionnaires’ 
disease.  Thus far, a limited number of possible C. burnetii virulence factors have been identified, with one of these 
being a homolog to the L. pneumophila Macrophage Infectivity Potentiator (LpMip) protein.  C. burnetii Mip 
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(CbMip) shows a 46% amino acid sequence similarity to LpMip, which is required for optimum L. pneumophila 
interaction with extracellular matrix proteins, lung infection, and intracellular survival.  Currently, it is not known 
if CbMip exhibits these or other functions, with this project’s goal being to reduce this knowledge gap. To amplify 
CbMip from C. burnetii genomic DNA, multiple pairs of PCR primers were designed and tested.  Following 
isolation, the product was ligated into a cloning vector, transformed into E. coli DH5α, and its identity verified 
by restriction enzyme digestion and third-party sequencing.  Following confirmation of the construct’s identity, its 
expression was investigated by Western blotting using anti-LpMip monoclonal antibody.  Ongoing work includes 
in vitro investigation of the role of CbMip in interaction with extracellular matrix proteins.  Such knowledge will 
provide valuable insight into the pathogenesis of C. burnetii and potentially inform future therapies.

Lasting effects of chronic caffeine dosage on heart rate, growth rate and 
activity of zebrafish embryos
Victoria Ellis* and Karen Guzman
Campbell University

Caffeine is seen in many dietary sources so there has been much interest in understanding the effect of caffeine 
on development. Many studies have focused on short term effects of caffeine, but there is little data on the lasting 
effects of chronic dietary intake.  Zebrafish (Danio rario) embryos are a model system for developmental effects, 
making them ideal for studying caffeine dosage.  Previous studies have looked at exposure to caffeine for 24 to 
72 hours, but not for longer periods.  The goal of this study was to assess the effect of caffeine on the heart rate, 
activity rate and growth rate during embryo development from day 3 to 7 post-fertilization with caffeine exposure 
beginning on day zero.  Caffeine concentrations chosen for dosing were 150, 500, 1500 µg/L.  For activity, there 
was a dose-dependent decrease in activity at all time points (p<.05).  For growth rate, there was a significant 
difference between the control and treatments on days 3, 4 and 6.  Thus, a trend was less obvious.  Heart rate also 
showed significant differences at some time points, but some values were increased while others were decreased.  
This study suggests that chronic exposure to caffeine causes a decrease in the activity of Zebrafish embryos early 
in development while the effect on growth and heart rate is less clear.  Further studies will look at additional doses 
and a larger sample size to substantiate the effect on activity rate and determine if there is also a consistent effect 
on heart rate and growth.

Behavioral patterns of domestic chickens (Gallus domesticus) in 
contrasting housing systems
Hannah Fearing* and Brian Olechnowski
Warren Wilson College

Understanding the effects of housing systems on chickens is critical when making decisions about agricultural 
management or when making personal decisions about food.  Research on behavioral and physical effects of 
stocking density and indoor versus outdoor housing has yielded mixed results in terms of activity levels and carcass 
weights across groups.  The objective of this study was to determine if differences in housing affect behavior or 
carcass weight.  Individuals from three treatment groups: inside/medium stocking density (B) (n=39), outside/high 
stocking density (H) (n=32), and outside/low stocking density (S) (n=29), were observed five times using a focal 
method, and carcass weights were recorded after processing.  Frequencies of different behaviors across treatment 
groups were analyzed using one-way ANOVA and Tukey’s post hoc test.  Chickens with high stocking density (H) 
ate more than chickens with low stocking density (S) (p=.0081).  B birds were more motile than S birds (p=.0081) 
and interacted with the observer more (p=.0060).   B birds foraged more than H birds (p=.0011).  No significant 
difference was found between carcass weights.  Higher levels of exploratory behaviors seen in group B may 
indicate that this group was less stressed due to their sheltered environment.  These results suggest a complicated 
relationship between natural behaviors, space limitations, and stress levels.  Further studies are necessary to 
determine if behavioral differences are the result of stocking density or indoor versus outdoor exposure.  Further 
studies are also necessary to detect differences in less frequent behaviors like fighting and dust bathing.
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Seasonal Resource Competition, Biodiversity, and Habitat Selection in 
Wildlife Sanctuaries of Amboseli Ecosystem
Elizabeth A. Fisher*, Shem Mwasi
Guilford College

Wildlife sanctuaries in the Amboseli ecosystem of Kenya have served a dual purpose of wildlife dispersal area and 
livestock grazing area. It was thus essential to determine whether the presence of livestock affects wildlife within 
the sanctuaries in order to propose suitable management practices to conserve wildlife. Foot transects were taken 
in Osupuko, Motikanju, Kilitome, Kimana, and Elerai-Rupet Wildlife Sanctuaries during early wet season 2010, 
late dry season 2010, and early wet season 2011 to assess temporal and spatial presence of wildlife and livestock 
within the sanctuaries and specific habitats. Jaccard’s similarity index, Pianka’s habitat overlap index, Simpson’s 
diversity index, and Ivlev’s habitat selection index were used to assess seasonal resource use interactions between 
wildlife and livestock. Overall, the presence of potential for resource competition and overlap did not dictate the 
same trends in wildlife diversity and selection of habitats in any sanctuary. In three out of five wildlife sanctuaries 
there was a seasonal trend in which wildlife and livestock selected different habitats in the early wet season and 
both selected the same habitat in late dry season. There was no consistent trend among the sanctuaries as to 
which habitats were seasonally selected for. Presence of livestock did not always negatively affect wildlife; this may 
indicate coexistence of these animals due to abundance of resources. In areas that livestock do seem to negatively 
affect wildlife there may be an overabundance of livestock thus causing overuse of the resources available. 
Individualized grazing plans should be created for every wildlife sanctuary.

Cyanobacteria and cyanotoxins in piedmont North Carolina lakes
Laura Fondario and P.A. Rublee
UNCG

Potentially cyanotoxin producing cyanobacterial species, such as Anabaena planktonica, Aphanizomenon spp., 
Anabaena spp., Microcystis aeruginosa, Cylindrospermopsis raciborskii, Lyngbya woolei and Nodularia spp. 
have all been found in NC lakes. If growth is extensive it can result in cyanotoxin production, hypoxic zones, 
increase human health risks, and increase morbidity of fish, invertebrates, and plant communities.  Six lakes were 
sampled in the Piedmont of North Carolina.  Surface and integrated water samples were taken bimonthly in June-
September and once during October, November, January and March.  Quantitative PCR will be used to probe 
for six cyanobacterial species and three cyanotoxin regulatory genes.  Once specific toxin producing bacteria/
toxin genes have been found in samples, microcystin and cylindrospermopsin specific ELISAs will be conducted 
on those samples to evaluate toxin levels. Phycobillins will also be measured in order to determine overall 
cyanobacteria abundance and raw lake water samples will be preserved using Lugol’s solution for microscopic 
evaluation of overall biomass and cyanobacteria diversity.   I will evaluate relative abundances/ratios of the 
individual species of cyanobacteria, as well as correlations between cyanobacterial abundances and cyanotoxin 
levels. If toxin production is strongly correlated with cyanobacteria abundance it has implications for management 
strategies to reduce risk of human exposure.

Prevalence of Methacillin Resistant Staph Aureus (MRSA) on Campbell 
University Campus and the Efficacy of Current Cleaning Products
Marcus Ford*, Victoria Ellis, Morgan Campbell, Sandra Westergaard, John Bartlett,
Campbell University

Methicillin-resistant Staphylococcus aureus, a Gram positive microorganism has the capability to mutate at 
impressive rates. This quality allows the bacteria to resist antibiotics manufactured to suppress them. MRSA has 
caused upheaval in hospitals and schools, particularly in moist, communicable areas such as showers and locker 
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rooms. In the past, to combat the spread of MRSA, establishments have used harsh cleaning solutions such as 
chlorine based bleach ( NaClO) and ammonia ( NH4). However, due to the recent push for environmental 
responsibility, harsher cleaners have been replaced by “green” cleaners which utilize the less harsh hydrogen 
peroxide (H2O2). The goals of this study were to test for the presence of MRSA, track its migration across campus 
and the efficacy of the green cleaners opposed to the harsh cleaners. Collection of the bacteria required swabbing 
24 physical locations known to be cleaned on a regular basis. Each location yields two samples consisting of 
one surface swab and one floor swab. The samples were plated on a MRSA specific agar and incubated at 37°C. 
Efficacy of the green cleaner was tested by suspending 1 mL of bacteria in 9 mL each of both dilute ( 1:19 parts 
H2O)  and concentrated cleaner. At 48 hours 10% of the plated samples yielded MRSA presence. Tests on the 
cleaner yielded growth in the diluted green cleaner but none in the concentrated solution

Population dynamics of a seed shrimp (Crustacea: Ostracoda: Cypria sp) 
and its ectocommensal Protozoan (Ciliphora: Peritricha: Lagenophryidae: 
Lagenophrys discoidea) in a North Carolina pond
Keely A. Ford* and David N. Judge
Gardner-Webb University

In an ongoing study of a seed shrimp (Cypria sp.) and its ectocommensal protist (Lagenophrys discoidea) found in a 
pond on Gardner-Webb’s campus, recent focus has been on their population dynamics.  Sampling has involved a 
plankton seine in the photic zone for the past four years, because it is reported that Cypria spp. are free-swimming 
organisms in the photic zone.  Cypria sp. populations within the top 0.5 m have declined each November for the 
past four years with only a few being found (1 to 12 specimens).  As the temperatures increase in early March, the 
numbers of specimens increase (105 to > 200). Lagenophrys discoidea have been found on Cypria sp. sampled in the 
photic zone throughout the year.  In the colder months (October-February), the ratio of Cypria sp. specimens with 
L. discoidea compared with those without the ectocommensal has been close to 1:1.  After mid-February the ratio 
changes to more seed shrimp without the ectocommensal with a ratio of 1:5.  Stratified sampling was conducted 
with a Van-Dorn-style bottle sampler (1 L) in March, June and July of 2011, involving three replicate samples in the 
photic zone, the sediment interface (1.5 to 2 m), and midway between the other two depths.  The majority of Cypria 
sp were found at the sediment interface, ranging from 1 to 146 Cypria sp.  While Cypria sp. swims in the photic zone, 
a substantial portion of the population is in the sediment interface, which is where further work will focus.

Multiple genetic mutations or related alleged fathers: a case study in 
relationship testing.
James R. Fuller
Laboratory Corporation of America

We present a case of disputed paternity where three genetic inconsistencies, usually grounds for exclusion, were 
not sufficient to exclude the alleged father in paternity. DNA profiles for 22 autosomal and 16 Y Chromosome 
STRs were generated on a mother, alleged father, and twin sons.  The likelihood of the DNA profiles given that 
the alleged father is the biologic father versus unrelated to Twin A is 371,323,068,270,495 to 1. In the analysis of 
the alleged father and Twin B three putative one repeat mutations were observed at loci D8S1179, D5S818, and 
DYS390.  This raises the question of whether the alleged father is a relative of the biologic father of Twin B.  This 
alternate hypothesis is that the alleged father is the biologic father of Twin A and related to the biologic father 
of Twin B.  A twin birth of half-siblings is a rare but observed finding in paternity testing. The mother denied 
any other alleged fathers. The likelihood of the DNA profiles given that the alleged father is the biologic father 
versus unrelated to Twin B is 480,251,935 to 1.  The lack of a second alleged father in the case, the rarity of twin 
half-siblings, and the genetic testing evidence support the conclusion that the alleged father may be the biologic 
father of Twin B. The probability of paternity with twin B, assuming a 0.5 prior probability, is 99.9999998%. 
Three genetic inconsistencies are usually considered grounds for exclusion in paternity; however, they were not 
considered sufficient to exclude the alleged father in this case.
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Wavelength-dependent effects of light on the geotactic response of 2nd 
instar larval Drosophila melanogaster
Mariana V. Gattegno*, Jelena Y. Atkins, Lindsey M. Stanley, and David H. Dommer
Mount Olive College

While the morphological and genetic basis of geotaxis (i.e.  gravitaxis) in adult organisms is well studied, research 
of this sensory system in larval insects remains enigmatic.  Larvae lack the sophisticated morphological structures 
that adults use to sense the gravitational vector (e.g. Johnston’s organ) and thus must possess an alternate sensory 
mechanism.   Forward genetic screens with adult Drosophila have shown that genetic knockouts of the UV-
sensitive photoreceptor cryptochrome disrupt normal geotactic responses.  This photoreceptor has evolved 
at least two other functions, with described roles in both the circadian clock and in magnetic field detection, 
which demonstrates spectral antagonism.  We utilized a novel behavioral assay for geotactic preference screening 
individual 2nd instar larval Drosophila under various mono and dichromatic light conditions.  Results establish 
that larvae require short-wavelength (≤ 470nm) light to perform developmentally appropriate negative geotactic 
responses, and showed an elimination of gravitaxis under long-wavelength (≥ 525nm) light conditions.  To 
separate a behavioral artifact on motivation from a neurophysiological effect of sensing the gravitational vector, 
larvae were tested under one dichromatic condition, a mixture of short (365nm blue) and long-wavelength 
(525nm green) light.  Under this condition geotactic preference was abolished indicating that short-wavelength 
light is necessary to elicit geotaxis and that long-wavelength light is spectrally antagonistic, inhibiting normal 
geotactic behavior.  These results provide the first evidence of spectral antagonism modulating the geotactic 
preference of any organism.  Furthermore, they indicate that cryptochrome activation is necessary for geotaxis in 
larval Drosophila, and suggests a specific link between geotaxis and the geomagnetic sensory system.

Implications of Land Use on the Environmental Conditions and Human-
Wildlife Conflicts in the Amboseli Ecosystem, Kenya
Andrew D. Glass*
Guilford College

Agriculturists, agro-pastoralists, and pastoralists in the Kilimanjaro Foothills, Kimana Group Ranch, and Kuku 
Group Ranch in the Amboseli Ecosystem, Kenya, were interviewed to determine how land use is changing in the 
area and what implications this has for environmental and wildlife conservation. It was found that agriculturalists 
and agro-pastoralists vastly outnumbered pastoralists in all three areas, though pastoralists were most common 
in Kuku Group Ranch, which has not subdivided. Agricultural activities were found to aggregate around water 
sources, be in largely developed areas, decrease soil productivity, and correlate with reduced vegetation cover 
and tree planting, while pastoral activities were largely in scrubland environments and areas of extreme erosion. 
There was little difference between land use and frequency of human-wildlife conflicts. The elephant was the 
primary conflict animal across all land use types. Crop raiding was the most common conflict in agriculturists 
and agro-pastoralists. Predation was most common for pastoralists. Pastoralists received damage in a lower range 
than agriculturists or agro-pastoralists. Agro-pastoralists approved most of KWS and responded that they received 
benefits from wildlife more often, while agriculturists were the least likely to approve and respond that they 
recieved benefits from wildlife. Agriculturalists were most likely to have a positive attitude toward wildlife, though 
this was not statistically significant. In order to protect wildlife conservation and environmental conditions in the 
Amboseli ecosystem policies toward agriculture and compensation for wildlife damage need to be modified.
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Brevard, North Carolina’s Annual Squirrel Count Shows Gradual Increase 
of White Variant Over 15 Years
Robert R. Glesener
Heart of Brevard

The city of Brevard, North Carolina hosts an established colony of non-albino white squirrels with pigmented 
eyes, head patch, and dorsal stripe. They are believed to be derived from a Floridian pair released in 1951 and 
freely interbreed with native wild type Eastern Gray Squirrels. Litters may be mixed but individuals express either 
the white or gray coat color pattern, i.e., they segregate in a Mendelian fashion. In 1997 the Brevard community 
initiated an annual fall squirrel count designed to monitor these variants in a ~3.0 square mile study area centered 
on the County Courthouse. Eleven years ago, after only four counts, I reported to this Academy that despite 
wide fluctuations in abundance, the percent white appeared to be at equilibrium. Since both dominant and 
recessive models of inheritance predict continued change in gene frequency until fixation, I concluded that a more 
complicated mode of inheritance, i.e., heterosis, may be in operation.  We have now completed the 15th annual 
squirrel count and a trend toward increasing frequency of the white variant seems apparent, from mid 20%’s to 
the current 40.3%. A least square regression of percent white versus time yields a R-square value of .86, meaning 
time accounts for 86% of the variance of percent white. If the current trend continues, the white variant will be 
in the majority in about 10 years. These results call for a re-examination of inheritance models (dominant versus 
recessive) as I have done in an accompanying presentation.

Indirect Evidence for a Dominant Inheritance of Brevard, North 
Carolina’s White Squirrel Variant
Robert R. Glesener
Heart of Brevard

From a pair released in 1951, Brevard, North Carolina’s white variants have increased to over 1,000 squirrels, 
currently making up 40.3% of Eastern Gray Squirrels in the study area. For the past 15 years (1997-2011), the 
community has conducted an annual fall squirrel count. For each I calculated (1) p, the frequency of the white 
“allele” if dominant, and (2) q, the frequency of the white “allele” if recessive. The p’s and q’s were then plotted 
separately against time. The slopes of the associated trend lines represent delta-p and delta-q, respectively. Classic 
population genetic models of change under natural selection solve for delta-p or delta-q in terms of current p, q, 
and s where s is the selective coefficient.  The equations can be algebraically rearranged to solve for s.  Plugging 
in current estimates of p, q, and the deltas obtained above, yields s=.0528 and s=.0745 for the dominant and 
recessive models, respectively. The initial 1951 frequency of the white predisposing “allele(s)” was ~.0005.  Starting 
at this frequency, I used a computer model to simulate the number of breeding seasons necessary to arrive at the 
current frequencies. The recessive model requires thousands of breeding seasons. Even if the initial frequency 
is raised to the unrealistically high level of .02, 662 breeding seasons are required.  Under a dominant model, 
only 124 are necessary beginning at p= .0005. Since gray squirrels have two breeding seasons per year, the actual 
number available is 61*2=122. This supports the dominant model of inheritance.

Relationship Between Eastern Gray Squirrel Abundance and Mast in 
Western North Carolina
Robert R. Glesener
Heart of Brevard

Community volunteers from the city of Brevard, North Carolina have conducted an annual fall squirrel count for 
the past 15 years (1997-2011). Although the primary purpose of the count is to monitor Brevard’s unique white 
variant, it also records data on abundance of all squirrels which has fluctuated widely over this period. One might 
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expect abundance to be a function of food availability, particularly of hard mast (nuts) which can be cached for the 
bleak winter months. The North Carolina Wildlife Resources Commission (NCWRC) has been monitoring fall 
hard mast productivity in Western North Carolina since 1983. I plotted observed squirrels/acre from the annual 
squirrel count against published NCWRC estimates of hard mast for (1) the same year, and (2) the previous year. 
The same year hard mast explained less than 5% (R-square=.0498) of the variance in squirrels/acre while that of 
the previous year explained over 50% (R-square=.524). This makes sense since the amount of energy allocated to 
reproduction should be a function of how well-nourished squirrels were in the recent past, not how much food 
is currently available for harvest. If soft mast (fruits, berries, etc.) of the previous two falls is also included, total 
mast explains over 60% (R-square=.603) of the variance of squirrels/acre. This is particularly impressive since 
the NCWRC sites are spread out over 12 counties with the closest being >10 air miles from the ~3 square mile 
Brevard study area. Summer soft mast contributed little, possibly because data was less complete.

Physical–Chemical Characterization of 1, 2-Dihexadecanoyl-sn-glycero-
3-phosphocholine (DPPC-dipalmitoyl phosphatidylcholine), Palmitic 
Acid, Palmityl Alcohol and Methyl Palmitate
Bharath Kumar Gowdampally and William C. Stagner
Campbell University

All biological membranes are primarily phospholipid membranes. 1, 2-Dihexadecanoyl-sn-glycero-3-
phosphocholine (DPPC) is the major phosphatidylcholine (phospholipid) found in the biological membranes 
like membranes of lung tissues and nuclear membranes of animal cells. A thorough study of DPPC may 
provide a better understanding of membrane properties. DPPC, being a phospholipid, has both hydrophilic 
(phosphocholine group) and hydrophobic (diglyceride group) regions. Because of its amphoteric nature, 
DPPC has been used as a surfactant in the formulation of liposome drug delivery systems and also as lung 
surfactant in most of the dosage forms used in the treatment of respiratory diseases. It has been stated that “the 
phosphatidylcholines exhibit polymorphism and generally exist in the form of their monohydrates”. A detailed 
physical-chemical characterization should provide a better understanding of the structure of the polymorphic 
states and explain the behavior of DPPC under various conditions. Physical-chemical characterization of DPPC 
is performed using Differential Scanning Calorimetry, Thermogravimetric Analysis, Powder X-ray Diffraction, 
Fourier Transform Infrared Spectroscopy, Hot Stage Microscopy, Capillary Melting and Karl Fischer titration 
studies. These studies form valuable pre-formulation studies and help us to manufacture better dosage forms using 
this compound. Since, the fatty acid present in this compound is palmitic acid, palmitic acid and its derivatives 
(palmityl alcohol and methyl palmitate) are also characterized and the characteristics will be compared with those 
of DPPC.

Examining The Role of mTOR if T cell Proliferation Under 
Immunosuppression by Rapamycin
Morgan J. Gregg* and Dr. Yuko J. Miyamoto
Elon

mTOR (mammalian target of rapamycin) is a protein that has been implicated in the process of cell survival and 
proliferation in multiple human cell lines including endothelial and epithelial cells. However, the role of mTOR 
signaling in T cells is not fully understood. In the human body, proper T cell behavior is crucial for normal 
immune function. The overall goal of this project is to determine the role of the protein, mTOR and its effect on 
T cell signaling when T cells are treated with rapamycin. Methodology used includes cell counting and Western 
blot analysis to detect protein levels. Jurkat E6.1 cell line was used to study T cell activation and to mimic T cell 
proliferation, PMA and PHA were added at different concentrations (50 ng/ml PMA and 5µg/ml PHA). The 
increase in cell numbers was determined at 12, 24, and 48 hrs after treatment; rapamycin has been shown to 
inhibit levels of T cell growth and proliferation, with inhibition increasing with dosage increase. When treated 
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with 12, 24, and 48 hours of exposure to rapamycin, the Jurkat cells showed a decrease in proliferation when 
compared with the control (93.75%), with treatment of cells showing no significant additional effect beyond 
20 nM of rapamycin. Additional analysis of proteins known to be important in cell proliferation also showed 
a decrease in concentration as determined by Western blot analysis. Tentatively, results suggest that even in 
combination with activating agents, rapamycin prevents T cells from proliferating. Future studies will determine 
the specific effects on proteins associated with mTOR signaling and the effect of rapamycin on T cell migration.

Identifying Genes Involved in Mullerian Aplasia
Kate E. Griewisch*, Hyung Goo Kim, Lynn P. Chorich, Lawrence C. Layman
Lenoir-Rhyne University

Mullerian aplasia (MA) is a developmental disorder in females that causes them to have an absent uterus, 
cervix, and upper vagina.  This results in primary amenorrhea and infertility.  It is significant because it is also 
associated with renal agenesis, skeletal anomalies, cardiac anomalies, and deafness.   The molecular basis for 
greater than 95% of MA cases is unknown, so the goal of this project was to identify genes that cause MA.  The 
hypothesis was that chromosomal rearrangements in patients with MA would delete or somehow disrupt genes 
in the development of the uterus and vagina.  The three main aims of the project were:  1.) determine if the gene 
HNF1B, which has been identified to have a deletion in 2 MA patients, had mutations in other patients with 
MA, 2.) determine if mutations in the gene TRIM71, a positional candidate in a MA patient with a translocation 
(t(3;16)), occurs in MA patients without cytogenetic abnormalities, 3.) define the breakpoints on both derivative 
chromosomes.   After screening 29 patients with MA it was found that there were no mutations in the 9 
protein coding exons of HNF1B, which shows that this is probably not a common cause of Mullerian anomalies.  
Sequencing of TRIM71 revealed a putative mutation in exon 4 in 26 of 27 patients studied.  This gene will need 
further study.  Sequencing also revealed both chr 3 and 16 at the breakpoint.  If the mutation in TRIM71 is 
present in MA patients and absent in controls, it could be important in Mullerian development.

Analysis of Pungency Chemicals in Ginger Soft Drinks by HPLC
Jeremy D. Griffin* and David N. Judge
Gardner-Webb University

Ginger (Zingiber officinale) is a widely known pungent spice used in food, beverages, and dietary supplements, 
with 6-gingerol being the main contributor of the pungency of fresh ginger.  In this study, quantitative analysis 
was performed on some common ginger beverages (Canada Dry, Blenheim’s, and Goya).  Liquid-liquid extraction 
and solid phase extraction (SPE) were compared for their effectiveness of extracting and concentrating 6-gingerol 
along with other pungent chemicals.  Reverse-phase HPLC method was developed to quantitate 6-, 8- and 
10-gingerol, as well as 6-shogaol.  The ethyl acetate liquid-liquid extraction method of resulted in solutions 
that were too dilute to quantitate above the limit of quantitation (LOQ), 0.2 µg injected onto the HPLC.  SPE 
resulted in detectable 6-gingerol above the LOQ for the Canada Dry and Blenheim’s ginger ales, but not for the 
Goya brand.  Canada Dry ginger ale had 6.3 µg/mL (ppm) 6-gingerol, slightly more than Blenheim’s, ranging 
from 1.7 to 5.9 ppm 6-gingerol.  SPE was considered to be the better method, because it resulted in more 
concentrated solutions that could be analyzed by HPLC, as well as using less solvents (10 mL acetonitrile vs. 200 
mL of ethyl acetate for the liquid-liquid extraction).  Extraction recovery appeared to be close to 100% for the 
SPE, since no detectable amounts of 6-gingerol were found in subsequent eluent amounts or in a second SPE of 
the eluent from the loaded beverage.  It is believed that a smaller scale volume liquid-liquid extraction could be 
developed to adequately concentrate pungency chemicals in ginger beverages.
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Housing Affordability, Changing Price Index, Unemployment Rate and 
Other Related Predictors
Nailong G. Presenter, Naima Naheed, and Woon-Kwan Lam
Benedict College

Based on the data of U.S. housing Affordability from 1990 to 2010, the changing price index is defined 
by the ratio of future value of the average houses of a year to the median priced existing home. After 
Nondimensionalization of the original data, the index has a direct correlation with the affordability, and a 
delay behind the latter. Also, the amplitude of the index is about two times larger than that of affordability. 
Furthermore, implemented is a multilinear regression of the responses in unemployment rate on the predictors in 
affordability, changing price index, CPI-U and crime rate, which can be used to predict the unemployment rate 
and analyze the significance of the predictors.

Application of macrophotography to the study of insect biology and 
diversity
David R. Guzman
Entomopixel

Macrophotography is often applied in scientific studies to capture images of small subjects for record keeping, 
documentation of events and publication of results. This branch of photography is sometimes defined as 
photography with magnification from X1 to X25. It overlaps with techniques in microphotography (photos 
taken through a microscope) which involve greater magnifications.  In this overview, I present techniques used in 
Macro with strong emphasis on capturing images of insects in their natural environment, in insect collections and 
museums and in the laboratory. Examples of how these images can be used in insect identification and taxonomy 
will be briefly discussed.

The Role of Myosin VI in Epithelial Cell Migration
Kayley H. Hake*, Debbie J. Frank, Kathryn G. Miller
Meredith College

Myosin VI is an actin-based motor protein that has the ability to move processively on actin to transport cargoes 
or anchor tightly to actin to stabilize structures or localize cargoes.  Myosin VI participates in cell migration, 
but its role and mechanism are unclear.  We are investigating this role using two developmental processes in 
Drosophila:  border cell migration, in which somatic epithelial cells migrate past germ-line nurse cells to reach 
the developing oocyte; and dorsal closure, a process in embryogenesis during which two sheets of epithelial cells 
migrate dorsally to encase the embryo.   In both cases knocking down myosin VI only in the migrating cells 
affects migration and myosin VI works in concert with cell adhesion molecules.  Unexpectedly, when myosin 
VI is completely absent from the whole animal, migration occurs normally.  We propose that the relative levels 
of myosin VI expression in neighboring tissues are critical for successful migration.  If levels of myosin VI are 
significantly greater or less in one tissue, migration is disrupted due to different levels of stabilization of actin and 
cell adhesion complexes.  To test this hypothesis, we are generating flies in which myosin VI is over-expressed 
or knocked down in different populations of cells involved in these movements. If the differential adhesion 
hypothesis is correct, then we should see a defect when neighboring cells have different amounts of myosin VI.  
By comparing these two developmental cell migration processes, we hope to better understand the mechanisms of 
myosin VI action in cell adhesion and motility.
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Endocrine Disrupting Chemicals Promote Ovarian Cancer Cell Growth 
via the Estrogen Receptor-CXCL12 Signaling Axis
Julie M. Hall and Kenneth S. Korach
Campbell University

The majority of human ovarian cancers over-express estrogen receptors (ER) and grow in response to estradiol 
(the endogenous estrogen).  We previously demonstrated that ER up-regulation of the chemokine CXCL12 is 
required for estradiol-stimulated proliferation of human ovarian carcinoma cells.  In the current study we report 
that known ‘endocrine disrupting chemicals’ (EDCs) stimulate growth of ovarian cancer cells via their ability 
to activate the ER and up-regulate CXCL12 expression.  Notably, the EDCs genistein, bisphenol A and HPTE 
stimulated both cell proliferation and induction of CXCL12 mRNA and protein in a manner comparable to 
estradiol.  The effects were completely attenuated by the ER antagonist ICI 182,780, revealing that observed 
activities of these agents were receptor-mediated. In cell proliferation assays the mitogenic effects of estradiol 
and EDCs were obviated by siRNAs targeting CXCL12 and restored upon addition of exogenous CXCL12.  
Furthermore, an inhibitor to the CXCL12 receptor CXCR4 completely attenuated growth-stimulatory effects 
of estradiol and EDCs.  These studies highlight a potential role of EDCs possessing estrogenic activities in the 
etiology of ovarian cancer.  Moreover, they suggest that the ER-CXCL12-CXCR4 signaling axis may represent a 
promising target for development of therapeutics for ER+ ovarian cancers.

Epigenetic Regulation of Histone-H3 (H3) by MAPK44/42 via MSK-1 
by Genistein
Kyle Ham*, Linda Yu, Lysandra Castro, Alicia B. Moore, and Darlene Dixon
Mount Olive College

Uterine leiomyomas (fibroids) are benign tumors of smooth muscle origin found in the human uterus. There 
is very little known about the etiology or pathogenesis of these tumors, although there is evidence that they 
are hormonally regulated.  Genistein, a phytoestrogen, is classified as an isoflavane, and has been shown to 
bind to human estrogen receptors, causing effects similar to estrogen.  Immunohistochemical staining was 
used to determine the expression of phosphorylated and total MSK-1 and H3 in human uterine leiomyoma 
and myometrial tissues in the proliferative phase of the menstrual cycle.  Western Blotting was used to assess 
phosphorylated and total MAPK44/42, MSK-1, and H3 expression levels in immortalized (hTERT) UtLM 
and uterine smooth muscle cells (UtSMC) treated with genistein at concentrations of 1 ug/mL or 50 ug/mL. 
There appeared to be higher expression of phospho-MSK-1 and phosphorylated H3 in tumors compared to 
normal myometrium.  Genistein at 1 ug/mL increased phosphorylated MAPK44/42 and MSK-1 at 10 min 
and continued to 60 min, and H3 levels at 10 min in hTERT-UtLM cells.  Genistein at 50 ug/mL increased 
phosphorylated MSK-1 expression; however, it was nearly half of that observed in the low dose and did not result 
in increased phosphorylation of H3.  Additionally, increased expression of phosphorylated MSK-1 or H3 was 
not seen in hTERT-UtSMC cells.  We have concluded that epigenetic changes through activation of MSK-1 and 
H3 might be one of the mechanisms involved in cell proliferation induced by genistein at 1 ug/mL as previously 
reported in UtLM cells.  

Fitness Effects of Reproductive Thermoregulatory Ability in Plantago 
lanceolata in different thermal environments
Freddy O. Herrera, Elizabeth P. Lacey, and Scott J. Richter
University of North Carolina at Greensboro

Understanding the role of thermoregulatory ability in nature can provide important information about its potential 
in buffering the effects of climate change in ectotherms. I am conducting manipulative transplant experiments using 
Plantago lanceolata genotypes that vary in thermoregulatory ability. P. lanceolata can partially thermoregulate its 



Campbell University  -  51

reproduction by altering its floral reflectance and color in response to ambient temperatures. I am testing two hypotheses 
1) Thermoregulatory ability is adaptive in thermally variable reproductive seasons that are, on average, short and cool, 
whereas the lack of thermoregulatory ability is adaptive in thermally variable reproductive seasons that are, on average, 
long and warm and 2) Thermoregulating genotypes have similar effects on fitness regardless of latitudinal origin. My 
experiments test these hypotheses by examining how reproduction is affected by thermoregulatory ability, source 
latitude, and thermal environment. Last year, I induced P. lanceolata genotypes that varied in thermoregulatory ability to 
produce cool-temperature floral phenotypes and transplanted clones of these genotypes into two thermal environments. 
Results show that reproductive output is negatively associated with thermoregulatory ability and that reproductive 
output is greater in the warmer transplant site. Source latitude did not affect reproductive output. My results suggest that 
climate change will select against thermoregulatory ability in P. lanceolata.

Effects of Sedimentation on Salmonid Spawning Habitats
Hayley Hoover, Robert Hastings
Warren Wilson College

Within the city limits of Cordova Alaska, Lake Eyak is the only crucial spawning lake on the Copper River 
Delta for the salmonid fish species Oncorhynchus nerka (Sockeye), Oncorhynchus gorbuscha (Pink), and 
Oncorhynchus kisutch(Coho salmon), as well as Salvelinus malma malma(Dolly varden) and Oncorhynchus 
clarkii (Cutthroat trout).   Existing infrastructure and development could be negatively affecting Lake Eyak and 
the habitat it provides to resident and anadromous fish.  The west side of the lake has been developed with gravel 
road with houses scattered along it while the east side is void of human constructs.  Increased sedimentation from 
development may leads to increased silt loads and therefore may impair fry survivability of salmonid species.  
Silt can compromise spawning habitat health by filling interstitial spaces needed for oxygen, can contribute to 
entombment of fry, and can damage or eliminate macro invertebrate communities that are a food source for the 
emerging fry.  In order to determine if sedimentation due to development was contributing to developmental 
pressures on fry I collected sediment samples along the west and east sides of my study site, Lake Eyak.  These 
samples were analyzed for particle size ranges using sieve analysis in order to determine percent fines (less than 200 
sieve).  I then compared my percent fines values to a known value in the literature above which fry development 
was impaired (D. T. Crisp).  The maximum percent fines allowable being 15%.  In none of my samples did I see 
a percentage of fines over 15%.  These results suggest that at this point, development along Lake Eyak poses no 
sedimentation threats to the anadromous fish that spawn here.

Antibody Response to Bovine Submaxillary Mucin in CD22 Δ1-2 and 
Wild type Mice
Marie Houtz*, Ryan Egan, and Karen Haas
Guilford College

Tn is a cryptic core α-N-acetylgalactosamine O-linked to serine or threonine on mucin molecules. Tn can be 
modified with sialic acid, forming sialyl Tn (sTn).  STn is often exposed in carcinomas due to incomplete and 
aberrant glycosylation of mucin molecules. CD22 is a cell surface molecule belonging to the SIGLEC family of 
lectins. Its extracellular domain binds alpha2,6-linked sialic acid ligands. We investigated how mice expressing 
a form of CD22 unable to bind sialic acids (CD22D1-2) responded to immunization with bovine submaxillary 
mucin (BSM), which bears high levels of sTn. BSM-Elisa assays were preformed to detect and quantify amounts 
of antibodies produced against BSM. Wild type (WT) and CD22 ”1-2 mice were tested for antibody responses 
preceding and following a TNP Ficoll (nonsialylated) and BSM immunization. CD22 ”1-2 mice and WT 
mice produced the same amount of immune response to the non-sialylated carbohydrate antigen (TNP-Ficoll) 
indicating CD22 ligand-binding is not required for antibody responses to non-sialylated carbohydrate antigens. 
However, CD22 ”1-2 mice made higher IgM responses to BSM (sialylated carbohydrate antigen) than the WT 
mice demonstrating the role of the sialyl motif in self recognition. Since BSM immunization yields anti-sTn 
antibody responses that may provide protection against sTn-bearing tumors, future studies examining the role of 
CD22 in protection against sTn bearing tumors is warranted. 
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Distinct activities of the Wnt5a alternative promoters A and B in 
Osteoblast and Osteosarcoma
Chia-Chi Hsu and Karen S. Katula
The University of North Carolina at Greensboro

Cancer is a complex disease that continues to profoundly affect humans.  Cancer cells are known for their highly 
proliferative profile, and there are many molecular alterations that contribute to the transformed cell.  One 
pathway of particular importance is the Wnt5a signaling pathway.  Various studies have shown that Wnt5a 
expression is often misregulated during cancer progression and increases in metastasizing cancer cells.   However, 
the molecular mechanisms underlying Wnt5a altered expression are not well understood.  The Wnt5a gene 
contains two alternative promoters, promoter A and B.  In this study, the level of Wnt5a promoter A and B 
specific transcript levels were measured in osteoblasts and osteosarcoma by qRT-PCR.  RNA from normal 
osteoblasts and the osteosarcoma cell line, SaOS-2, were converted to cDNA for qRT-PCR analysis.  Taqman 
primer/probe sets specific to the distinct promoter A and B transcripts were designed and validated.  Primers 
specific to total Wnt5a, promoter A and promoter B specific transcripts, and control primers, GAPDH were used 
for amplification.  PCR cycle numbers (CT) for the Wnt5a promoter A and promoter B were standardized using 
GAPDH values.  Standard curves for promoter A and promoter B transcripts were generated, and each specific 
transcript in osteoblasts and osteosarcoma were quantified.  The ratio of promoter A to promoter B transcripts 
was also determined.  Results showed that promoter A specific transcripts are higher in osteosarcoma cells, while 
promoter B specific transcripts decreased to very low levels in osteosarcoma cells.  These data indicated that 
promoter A and promoter B expression are different in osteoblasts and osteosarcoma.  

Endophyte Presence in Perennial Ryegrass (Lolium perenne L) on the 
Warren Wilson College Farm
Amelia G Hubbard*, Vicki Collins
Warren Wilson College

Perennial ryegrass (Lolium perenne L.) is an important pasture grass in North Carolina. The stress tolerance and 
persistence of this grass are attributed to its symbiotic relationship with the endophyte Neotyphodium lolii. While 
not all plants contain this endophyte, infected plants gain benefits which are  attributed to the stress-induced 
alkaloid production by the endophyte which inhibits some pests. While this alkaloid protects the plant, it is also 
the causative agent for the neuromuscular disorder known as ryegrass staggers. This study aimed to determine the 
prevalence of Neotyphodium lolii on the Warren Wilson College Farm. One hundred perennial ryegrass tillers were 
collected and stained using analine blue, and microscopically examined for the presence of the endophyte. An 
additional one hundred samples were then tested for the endophyte using an ELISA. The stained tillers showed no 
signs of Neotyphodium lolii  but the ELISA test  showed  approximately 15% positive presence of Neotyphodium 
lolii. Since the ELISA may be a more conclusive test, we can conclude that at least 15% of the perennial ryegrass 
in the pastures at Warren Wilson College are infected with Neotyphodium lolii.

Investigation of Rhodobacter sphaeroides protein function
Jessica Irons*, Christopher Lennon, Wilma Ross, Richard Gourse, and Stephen Cartier
Warren Wilson College

The purpose of this research was to examine the function of a protein from the bacterium Rhodobacter 
sphaeroides (R. sph) which is studied extensively as a source of renewable energy and nitrogen fixation.  Previously, 
a protein sequence alignment showed the R. sph protein was structurally similar to a protein of known function, 
DksA, in the bacterium Escherichia coli (E. coli).  In E. coli, DksA works as a transcription factor that binds 
directly to RNA polymerase (RNAP) to increase or decrease levels of gene expression.  In this study, in vivo and in 
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vitro experiments show that R. sph DksA-like protein directly inhibits gene expression.  Furthermore, mutation of 
the conserved amino acid residues known to be important for E. coli DksA function in R. sph DksA-like protein 
leads to loss of the gene regulation, suggesting a similar mechanism of action for both R. sph and E. coli DksA 
proteins.  From this study, we learn that R. sph DksA-like protein is a DksA homologue.

An Adventive Biocontrol Weevil, Larinus planus, and Other Emerging 
Threats to Cirsium pitcher, Pitcher’s Thistle, a Rare Sand Dune Endemic
Claudia L. Jolls, Julie E. Marik, East Carolina University, Greenville, NC
Kayri Havens, Chicago Botanic Garden, Glencoe, IL
Pati Vitt, Chicago Botanic Garden, Glencoe, IL
A. Kathryn McEachern, USGS, Western Ecological Research Center, Ventura, CA
Noel B. Pavlovic, USGS Great Lakes Science Center, Porter, IN
Jeremie B. Fant, Chicago Botanic Garden, Glencoe, IL
East Carolina University

Cirsium pitcheri, Pitcher’s thistle, is a federally threatened plant of the dunes and shorelines of the upper Great 
Lakes.  This taxon lacks vegetative reproduction; seed and seedling success are critical for population persistence.  
Our collaboration brings together demographic and genetic work on Pitcher’s thistle since 1988 and at 27 
sites throughout its geographic range to understand how factors contributing to local demography and genetic 
composition interact to influence persistence at the population and regional levels.  Larinus planus (Curculionidae) 
is a seed-eating weevil that adventively appeared in the US and was later distributed for the control of noxious 
thistle species of rangeland.  We report the first detection of this weevil in Cirsium pitcheri at Whitefish Dunes 
State Park, Door County, WI.  We estimated impact of this weevil on natural, uninvaded populations of Pitcher’s 
thistle for which we have long-term demographic data in northern Michigan and at the southern limit of the 
range in Indiana.  We used transition matrices to determine population growth rates (l) and the effects of weevil 
damage and reductions in fecundity from other seed predators, inbreeding and natural succession on thistle 
populations.  Weevil seed predation reduced l by 11-12%, enough to decrease time to 5% risk of extinction 
thresholds down to 13 yr and 5 yr.  This impact is severe;  most populations of Pitcher’s thistle hover near or below 
replacement.  We present another cautionary tale of unanticipated ecological impacts from a biocontrol agent and 
the first such report for Cirsium pitcheri.  

Analysis of PCB accumulation within trophic levels of biota inhabiting 
an EPA superfund watershed.
Janna A. Joyner*
William Peace University

The Ward Transformer Company is located in a predominantly industrial area of Raleigh (Wake County), 
North Carolina. The facility was built in 1964 and operated until 2006 when it was closed as a designated EPA 
superfund cleanup site due to elevated levels of polychlorinated biphenyls (PCBs), among other toxins and 
carcinogens. The US Department of Health and Human Services have reported PCBs in water, sediments and 
fish downstream of the facility, and fish consumption advisories are currently in effect for the water bodies related 
to the Ward Site in the Briar and Crabtree Creek tributaries.  In a previous study we assayed water, sediments 
and the biota from seven sites in this drainage system and found PCB’s at all sites with variable concentrations 
distributed from the contamination site toward the confluence with the Neuse River. This study continued this 
line of research with focused analysis of PCB’s within designated trophic levels at targeted sites in Crabtree Creek. 
Examination of invertebrate and fish species tested revealed elevated PCBs, and relative concentrations among 
trophic levels suggest biological magnification may be evident.
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Lyophilization of Human Insulin and Soy Formulation and Its Physical 
Characterization
Jyotsna*, Dr. Antoine Al-Achi.
Campbell University

Insulin is a hormonal drug which regulates the glucose levels in the blood. It is used in the treatment of diabetes. 
Soybean consists of substances which possess anti-trypsin and anti-chymotrypsin properties. It acts as insulin 
carrier and protects insulin from enzymatic degradation in the GI tract. The aim of this study is to prepare and 
lyophilize the insulin soy suspension and to perform its physical characterization. Various analytical techniques 
like Karl Fischer, DSC, TGA, FTIR, HPLC and PXRD are used in the physical characterization. The release 
profile of insulin from the Insulin Soy lyophilized product will also be elucidated. Varying amounts of insulin 
solution (500 U/mL) will be added to finely ground soybean powder and the suspension is incubated for 1 hour 
at 37 C. Then the suspension is lyophilized and the product obtained is characterized using different analytical 
techniques like DSC, TGA, FTIR, HPLC and PXRD. The release studies of insulin from the lyophilized product 
will be carried out for a period of 7 hours using a dialysis membrane.

The vascular flora of Sampson’s Landing, Robeson County, North 
Carolina.
Lisa Kelly and Elizabeth Workman
UNCP

Natural area inventories inform studies of biodiversity and ecological distributions. The vascular flora of 
Sampson’s Landing was inventoried from late May to late July 2010 and during the growing season of 2011. 
Sampson’s Landing (16.5 ha) is located on the Lumber River in Robeson County, North Carolina. The Lumber 
River Conservancy acquired the site to protect the biological resources and water quality of the Lumber River, 
a National Wild and Scenic River. We documented ~182 taxa in the first year, of which ~90% were perennial, 
36% were trees/shrubs, 33% forbs, and 6% were non-natives. Among the 80 families present, the five largest were 
Asteraceae, Cyperaceae, Poaceae, Fabaceae, and Fagaceae. A preliminary analysis indicates >40 additional taxa for 
the 2011 inventory. This small, but relatively diverse site supports several plant communities, including blackwater 
cypress--gum swamp, blackwater bottomland hardwoods, pine oak--hickory forest, pond shoreline vegetation, 
and open/disturbed communities. Our distribution data can direct management activities aimed at promoting the 
native flora.

Palatability and Nutritive Content of Wolffia for Warren Wilson College 
Laying Hens
Melanie A. Kemp* and Vicki Collins
Warren Wilson College

Duckweeds, family Lemnaceae, are rapidly growing flowering aquatic plants that are easy to harvest and have a 
balanced nutritional profile including up to 26% protein.  This study investigated the use of duckweed (genus 
Wolffia) grown on a swine effluent pond as a protein rich feed additive.   Duckweed was harvested by hand 
and air dried for one week.  Heavy metals were first measured by inductively coupled plasma atomic emission 
spectrometry, and all toxic metals were well within safe ranges for poultry.  To assess palatability, four groups of 
hens were offered free choice of three corn-based laying hen diets: soy  15.5% (S), soy 6.5%+ duckweed 9%(D), 
and soy 6.5% alfalfa 9%(A).   Fourteen day feed consumption was significantly less only for the D diet.  A second 
experiment found the D diet tended to reduce egg production compared to the C diet.   Possible mycotoxin 
contamination of duckweed might explain its lower palatability and poor production, which contrast with 
literature observations.   Duckweed merits further research before its use becomes widespread.  



Campbell University  -  55

Reverse Phase-High Pressure Liquid Chromatography Method 
Development for 1, 2- Dimyristoyl-sn-glycero-3-phosphatidylcholine and 
1, 2- Dipalmitoyl-sn-glycero-3-Phosphatidylcholine
Mrinmayee Lakkad, Paul R. Johnson and I.Daniel Shin
Campbell University

Phosphatidylcholines are major phospholipids circulating in human plasma in the form of lipoproteins, and are 
naturally found in various plants and animals. 1, 2-dipalmitoyl-sn-glycero-3-phosphatidylcholine (DPPC) and 
1, 2 - dimyristoyl-sn-glycero-3-phosphatidylcholine (DMPC) are widely used in different formulations such 
as liposomes, and as emulsifying agents. Current available HPLC methods for phospholipids use chloroform 
as a component in the solvent system, a highly toxic and expensive solvent. However, good HPLC methods to 
characterize the above phosphatidylcholines without the use of chlorinated mobile phases are difficult to find. A 
new reverse phase HPLC method is developed utilizing a C18 column and an evaporative light scattering detector 
(ELSD) and will be validated to meet ICH (International Conference on Harmonization) guidelines for an 
acceptable method.

Study of SulfoNHS-LC-LC-biotin for Cell Surface Protein Affinity 
Isolation and MS Characterization of Angiotensin II-(SS-biotin)2
Andres Lam
Campbell University

In this project, the main goal is to study a non-cleavable biotin tag (SulfoNHS-LC-LC-biotin) as a tool to isolate 
cell surface proteins for LC-MS proteomics. The hypothesis is that with this biotin tag, high purity and high 
recovery isolation of tagged proteins can be achieved via Neutravidin affinity extraction by using LC-MS and 
gel-based techniques to optimize the biotinylation reaction, and loading/washing/eluting of Neutravidin affinity 
extraction. Angiotensin II will be used as a model peptide. Also, a previously detected angiotensin II-(SS-Biotin)2 
will be characterized in more depth to understand where an unexpected secondary biotinylation occurred in the 
peptide sequence.

A phylogeographic profile of the salamander genus, Pseudotriton
Elizabeth A. Lewis*, LaShonda M. Caine, David A. Beamer
Nash Community College

The phylogeographic evolution of the salamander genus Pseudotriton remains largely unexplored and 
undocumented. Several races of these Eastern plethodontid salamanders have been recognized, yet red salamanders 
(P. ruber) and mud salamanders (P. montanus) remain the only identified species of the genus. In order to 
reconstruct the evolutionary history and evaluate whether any of the formerly recognized races warrant species 
status, we have sampled fifty populations spanning the extent of this genera’s distribution. For each population 
sampled, we extracted DNA, amplified and sequenced a 1686 base pair fragment of the mtDNA genome.  Here 
we present the results of a Bayesian phlogenetic reconstruction for this genus.
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Variations in CD4+ cell counts.
Lauren J. LiGon* and John A. Mecham
Meredith College

CD4 T-cells are lymphocytes (a type of white blood cells or WBC) that help coordinate the immune system’s 
response to infection and disease. These cells express a molecule called CD4+ on their surfaces that allows them to 
detect foreign substances, including viruses that enter the body. I wanted to determine if CD4+ cell counts were 
constant, variable or cyclical. I hypothesized that CD4+ cell counts would be variable due to influences such as 
poor nutrition, fatigue, stress, and illness.  In a Unopette® diluting reservoir, 40 µl of Dynabeads®Human CD4 
solution was mixed with 20 µl of my blood. Dynabeads®Human CD4 are iron microspheres designed to detect 
human CD4+ cells. CD4+ and total WBC counts were performed with a hemacytometer.  Duplicate counts were 
made and averaged.  The ratio of my CD4+/ total WBC per cubic millimeter (mm 3 ) suggests a CD4 cell count 
cycle that peaks at approximately every three weeks.  The results showed that the peaks were variable which could 
indicate variations caused by illness such as the flu.

The Mutarotation of Glucose in Dimethyl Sulfoxide
Laura M. Lilley* and Dr. Dean Kahl
Warren Wilson College

Glucose is the most important energy source for many organisms, existing as two isomers, α-glucose and 
β-glucose. When dissolved in water, these isomers react until an equilibrium mixture forms. This process is called 
mutarotation and can be observed by polarimetry. The objective of this research was to study the effect of various 
concentration of dimethyl sulfoxide (DMSO) on the equilibrium constant (Keq) and rate constant (kobs) of 
the mutarotation of glucose. Three sets of polarimetry experiments were performed. The first experiment was to 
develop an experimental method by observing the mutarotation of glucose in distilled water. The Keq was found 
to be 1.6 and the kobs was found to be 0.033 min-1, both agree with the literature. The second experiment was 
to measure the mutarotation of glucose with varying concentrations of hydrochloric acid (HCl). The purpose 
of this experiment was to determine the optimal concentration of HCl such that the reaction occurred in a 
reasonable amount of time. The optimal concentration of HCl was found to be 0.010 M. The mutarotation 
reaction required between one and three hours to reach equilibrium. The third experiment involved the effect 
of varying concentrations of DMSO (ΧDMSO = 0.027, 0.20, and .83) with a constant concentration of HCl 
(0.010 M). The results of these reactions showed a general trend that as the concentration of DMSO increased 
the Keq increased; however, the values were not significantly different. The rate constant results showed that there 
was a significant difference for ΧDMSO = 0.027 (kobs 0.034) and ΧDMSO = 0.200 (kobs 0.011). Two main 
conclusions can be drawn from these data: (1) DMSO slows the mutarotation of glucose and (2) water is necessary 
to stabilize the transition state of the mutarotation of glucose.

DMP1β, an alternative splice isoform of tumor suppressor hDMP1 
locus, has oncogenic properties in breast cancer
Dejan Maglic, Robert Kendig, Elizabeth Fry, and Kazushi Inoue
Wake Forest School of Medicine

Dmp1 is a tumor suppressor protein that activates p14ARF-p53 pathway via direct binding to the p14ARF 
promoter.   Her2/neu and Ras oncogenes induce Dmp1 expression leading to Arf-p53-dependent cell cycle 
arrest.  Human DMP1 locus is hemizygously deleted in ~50% of breast carcinomas, which is mutually exclusive 
of INK4a/ARF or p53 inactivation.  The hDMP1 locus encodes three distinct transcripts via alternative splicing 
of pre-mRNA at Exon 10.  The bona fide tumor suppressor protein is named DMP1α, while the two other 
transcripts without known biological function were named DMP1β and DMP1γ.  The qPCR analysis of 46 
matched breast cancer samples revealed that 40% of tumor samples have alterations in splicing of DMP1β 
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isoform compared to the matched normal tissue.  Importantly, the patients with high DMP1β/α ratio in tumor 
samples had shorter relapse-free survival compared to those patients with low.   Furthermore, DMP1β/α ratio was 
increased in MMTV-neu mammary tumors but not in the tumors from MMTV-Cyclin D1 mice.  Knockdown 
of Her2 in BT474 and HCC1569 cells decreased DMP1β/α ratio.  Expression of DMP1β in non-tumorigenic 
breast epithelial cell line, MCF10A, significantly increased the rate of proliferation, size of the mammospheres in a 
matrigel, and size of the colonies in a clonogenic survival assay.  Knockdown of the endogenous DMP1β inhibits 
proliferation of breast cancer cell lines.  The growth promoting effect of DMP1β was independent of p14ARF or 
p53 status; however, DMP1β repressed expression of retinoblastoma protein (RB).  To ascertain role of DMP1β 
in development of breast cancer in vivo, we developed a MMTV-DMP1β mouse model.  Mammary glands from 
MMTV-DMP1β mice at 8 weeks show morphological changes and high Ki67 index that resemble early dysplastic 
lesions.  Overall, we provide evidence that alternative splicing to increase DMP1β expression leads to proliferation 
of human cells and mouse mammary gland and offers poor prognosis for breast cancer patients.

A comparison of total nitrogen and water quality recommendations for 
the Cache River Basin, AR
Courtney Mandeville*
Guilford College

The USEPA has strongly encouraged states to define nutrient criteria for inland water ways and has released 
guides for recommended nutrient levels. This study examines total nitrogen (TN) levels in the Cache River 
Basin in Northeastern Arkansas and compares the findings to both, others areas of the country and to the EPA 
recommended nutrient levels. We found that nutrient levels in the Cache River Basin are similar to those observed 
by the USEPA for the entire ecoregion with a similar 25th percentile value and with 75% of sites exceeding the 
TN recommended criteria of 0.86mg/L. The methods of using the 25th percentile to determine the recommended 
value automatically puts 75% of the observed values above the 0.86mg/L recommended level. Though there were 
a large number of sites were above the recommended value, TN at those sites was lower than observed TN in other 
river basins with equal densities of agriculture.

Hydrazide Chemistry Based Selective Tagging, Affinity Separation and 
LC-MS Identification of Cell Surface Proteins
Jaya V. Maram, Dr. Qinfeng S. Liu
Campbell University

The aim of this current research is to isolate cell surface proteins from cultured lung cancer cells. Cell surface 
proteins are tagged through surface-accessible glycan moieties using a modified biotin. The tagged proteins are 
isolated by affinity separation. Finally, the isolated glycoproteins are identified using LC-MS analysis that may 
be used as biomarkers and help in early detection of lung cancer. The hypothesis of this research is, since cell 
surface proteins are mostly N-glycosylated, we can utilize cell impermeable biotin tags chemically reactive towards 
carbohydrates to label cell surface proteins, and then isolate those proteins using biotin-avidin affinity extraction, 
and finally identify cell surface proteins by liquid chromatography-mass spectrometry proteomics of the isolated 
proteins. Optimization of incubation, washing and elution procedures with various reagents is also part of this 
research.
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Using genetic differentiation of Plantago lanceolata populations from 
southern Europe to understand historical evolutionary patterns
Matt Marshall, Catherine Batten, Elizabeth Lacey, David Remington
UNCG

Understanding evolutionary responses to past climate change events can provide key insights toward predicting 
future biological responses to a changing climate.  Examination of genetic differentiation can reveal past migration 
routes, shedding light on historical evolutionary responses.  Many plant species have undergone range expansion 
during the Quaternary period (the last 2.6 million years) coupled with genetic differentiation of distinct, spatially 
separated populations.  Plantago lanceolata (English plantain) may share contemporary migratory and genetic 
differentiation patterns observed in other Eurasian plant species.  P. lanceolata is a wind-pollinated perennial herb 
native to Eurasia.  Using amplified fragment length polymorphisms (AFLPs) to conduct high resolution DNA 
fingerprinting, I am examining the population structure of southern European P. lanceolata populations to test the 
following alternative hypotheses: 1) P. lanceolata populations in southern Europe show no genetic differentiation, 
2a) Population structure of P. lanceolata in southern Europe show genetic differentiation that can be explained by 
contemporary isolation/gene-flow equilibrium, 2b) Population structure of P. lanceolata in southern Europe show 
genetic differentiation that can be explained by refugia during Quaternary glaciation on the Iberian and/or Italian 
peninsulas. Results of preliminary analyses will be presented.

Feeding preferences of native Peromyscus leucopus between native and 
invasive fruits
Shannon L. Martie*
Queens University of Charlotte

Invasive plant species are often characterized by traits that make them more successful than the native species of a 
particular environment. This experiment tested whether native  Peromyscus leucopus found native species’ fruits 
more palatable than invasive species’ fruits. P. leucopus consumed significantly more invasive fruits than native 
fruits. This result could be indicative of native plant species utilizing defense mechanisms evolved for that specific 
ecosystem than invasive species lack. If P. leucopus continually consumed invasive species’ fruits, the invasive 
plants could be put at a disadvantage.

Factors Influencing the Prescription of Antidepressants Without a 
Psychiatric Diagnosis in the United States, 2008-2009.
Allison L. Matthews, MSCR; Wesley Rich, PhD; Ryan Hall, MD; Tina Tseng, PhD, 
MSPH
Campbell University

Background:  Antidepressant prescriptions and use have markedly increased over the past three decades.  Recent 
reports indicate antidepressant prescriptions without psychiatric diagnosis by primary care providers have been 
steadily increasing.  Methods:  Using a retrospective cross-sectional study design, data was obtained from the 
National Ambulatory Medical Care Survey (NAMCS) database for adults receiving an antidepressant prescription 
from 2008-2009.  Psychiatric and mental health visits indicating use of antidepressants were determined 
according to mental health diagnosis (as classified per International Classification of Diseases, Ninth Revision, 
Clinical Modification, ICD-9CM, codes 290 through 319), indication of depression listed or charted, or Food 
& Drug Administration (FDA) approved indication for prescription for this class of medication including 
depression related symptoms.  Prescription of antidepressants without any FDA approved indication for that 
class of medication was considered non-FDA approved.  Analysis of associations and adjustment for confounding 
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variables, patient weight and clustering utilized multivariate logistic regression.  Results: From 2008-2009, 39% of 
all antidepressants were prescribed by physician offices without an FDA-approved indication.  Factors associated 
with receipt with no psychiatric indication include patient age and geographical region, physician specialty, time 
spent with physician, primary care setting and having been seen by the same physician previously.  According to 
this definition, SSRIs were more likely to be prescribed than any other antidepressant drug class.  Conclusions:  
These results indicate that antidepressant prescriptions without psychiatric diagnosis is occurring in 39% of 
physician-based office visits and provide important insight into the increasing trend.

pac-1 enhances Ras-Raf-Erk Signaling in C.elegan Vulval Cell Fate 
Patterning
Brittany McMillan*, Kimberly B. Monahan
Fayetteville State University

The Ras-Raf-Erk signaling pathway is essential for proper vulva development in C.elegans and proper response 
to stimuli in human cells. The importance of the conservation of these pathways shows how vulva development 
and cancer cells function like each other. The effect of Ras-Raf-Erk signaling in vulva development was examined 
by targeting pac-1 with RNAi and then quantifying the number of vulva protrusions.  The results from the 
experiment showed that the loss of pac-1 inhibits ERK signaling in vulva development by decreasing the amount 
of vulva protrusions. This determined that normally pac-1 increases ERK signaling in vulva development. The 
Ras-Raf-Erk pathway is activated in cancer and further understanding of the targets of this pathway will help us 
better understand how cancer develops.

Influence of the herbicide metabolite aminomethylphosphonic acid on 
spotted salamander (Ambystoma maculatum) stages of development and 
survivorship
Liz Miller*, Brian Olechnowski
Warren Wilson College

Conservation of caudate species (salamanders) requires efforts focused on pollution and consequent habitat 
alteration. Glyphosate is commonly cited as being one of the least toxic pesticides to animals and ecosystems, 
but it has been demonstrated to be highly toxic to many amphibians. In addition, there have been almost no 
studies of the effects of its primary metabolite, aminomethylphosphonic acid (AMPA), on amphibians. The 
objective of this study was to determine the response of spotted salamander (Ambystoma maculatum) stages of 
development and survivorship to AMPA exposure.  Eggs were split into three treatments: a control (pure tap 
water), an environmentally relevant concentration of AMPA (40 µg/L AMPA in tap water), and an elevated 
concentration of AMPA (400 µg/L AMPA in tap water). Number of live eggs, egg diameters, number of emerged 
larvae and their day of emergence, larval body length, number of surviving larvae, and number of larvae showing 
signs of cannibalism were recorded over a two week exposure period. All measured variables were compared over 
time between treatments using ANCOVA. Average larval length was significantly different between treatments 
(p=0.0026), with environmentally relevant AMPA having the largest larvae and high AMPA having the smallest 
larvae.  Number of dead larvae was significantly less in environmentally relevant AMPA than in the control and 
high AMPA (p=0.0246). Overall, larvae in the environmentally relevant concentration of AMPA grew more and 
had a higher rate of survival. These results may indicate adaptation to an evolutionary selection pressure associated 
with health at environmentally relevant concentrations.
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Cloning of a putative protease inhibitor in Tylosema fassoglensis
Katelyn Miller* and Jessica Brown*
Meredith College

Tylosema fassoglensis is a Kenyan legume plant that has demonstrated anti-HIV/AIDs properties due to protease 
inhibitors produced by the plant. Protease inhibitors prevent viral replication by inhibiting proteases from cleaving 
proteins needed to assemble new virions.  Little is known about the genetic makeup of T. fassoglensis, requiring a 
genomic library consisting of T. fassoglensis sequenced genome so that the genes coding for protease inhibitors can 
be isolated and used for further research.

Genetic Analysis of Signaling Networks in Cancer: An Interactive 
Research Course
Monahan K.
UNC-Chapel Hill and Fayetteville State University

Over the last two decades research in biological sciences has rapidly changed, while in contrast biological science 
education has changed relatively little. Innovative interdisciplinary approaches to teaching need to be implemented 
in order for science education to “catch up” with the fast paced world of research. In 2010, the National Research 
Council (NRC) convened the Committee on Undergraduate Biology Education to address the status of biology 
education at our colleges and universities (NRC, 2010). The study emphasized that biology students need to take 
courses that encourage the students to continue onto research in the biomedical field.  Incorporating research 
into the classroom has evolved over the years for students to be engaged in the scientific process. Here I design a 
course that implements scientific research into the classroom.  The course objectives for this course are 1. Obtain 
an understanding of the scientific method by constructing a hypothesis, conducting experiments, analyzing, 
interpreting and presenting results. 2. Effectively present own research 3. Critically analyze science papers 4. 
Master research skills in C.elegan research. Overall the students improved their understanding of the scientific 
process and were excited to continue their research through summer programs and internships.

Effects of temperature and floral reflectance plasticity on male 
reproductive success in Plantago lanceolata
Hannah Moore*
UNCG

Global warming will impact many aspects of modern life. Humans may be capable of withstanding some of these 
impacts with tools and technology at their disposal. The rest of life on Earth is left with three options; adapt 
to local changes, migrate to new locations, or go extinct. It is imperative then to gain an understanding of the 
thermal responses that may be taken by organisms, such as food crop species, that support human life. Some 
species can modify their phenotypes in response to these environmental changes. One phenotypically plastic 
species, Plantago lanceolata, modifies its flower color to either reflect or absorb more solar radiation in response to 
ambient temperature. It is important to understand how such phenotypically plastic changes affect reproductive 
success of male and female function. Our project examines the effects of floral reflectance plasticity, developmental 
temperature and germination temperature on pollen viability and probability of germination. Thus far, data 
analyses show that germination temperature has the greatest effect on the probability of germination. Viability and 
germination results will be discussed.
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Absenteeism in a metrapolitan law enforcement agency weight loss program
Allen R. Mullins*, Robert W. Boyce, Tyler K. Willett, Glenn R. Jones, Edward L. Boone.
UNCW

Little has been published regarding absenteeism in weight loss competitions in law enforcement agencies.  
Purpose:  To report absenteeism outcomes of a police weight loss competition and compare participants who 
completed the program with irregular attendees.  Methods:  A police department held a twelve week weight 
loss competition involving five person teams composed of civilians and sworn officers.  Weigh-ins were held at 
beginning and bi-weekly.  Teams recording most weight loss won.  ANOVA procedures were used to compare 
starting body mass of those who completed all weigh-ins (Reg) with three irregularly attending groups:  Those 
missing the final weigh-in (Irreg1), those missing two or more weigh-ins (Irreg2), and those weighing-in at week 
2 & missing all other weigh-ins (Irreg3).  The proportion of those absent, expressed as a percent, was used to 
evaluate trends:  Police vs. civilians, gender comparisons, and obese vs. non-obese.  Results:  381 participants 
began the competition:  260 sworn officers and 121 civilians; 137 females and 244 males.   All participants 
attended the first weigh-in & 14% failed to complete the final weigh-in.  Reg were significantly lighter at the 
start of the program than groups Irreg2 and Irreg3. Comparing the Reg group with the Irreg1 group, the Reg 
group had significantly greater losses in body mass at week 2 and between weeks 2 and 4. The Reg group also had 
significantly greater weight loss than the Irreg2 group between weeks 2 and 4. Civilians had a higher percentage 
of absences than police. Also, obese police had more absenteeism than non-obese police at program completion.  
Conclusion: The police weight loss competition was effective. Higher absenteeism by civilians and more obese 
indicates creative promotions directed at these groups may enhance future program participation.  Also, higher 
body mass and lower weight loss reported in irregular attendees supports the premise that full participation is 
associated with success.

Identification and isolation of Cell surface proteins as Bio-markers in 
Lung cancer cells
Preeti Munlagiri, Qinfeng Liu
Campbell University

The objective of this research is to isolate and explore the plasma membrane proteome of lung cancer cells and 
distinguish the proteins that serve as bio-marker candidates for the capture of lung cancer cells from the blood 
stream and eventually for the early diagnosis of lung cancer. In this research the affinity separation of the surface 
proteins of non-small cell lung cancer cells will be attempted by selectively tagging them with cell impermeable, 
cleavable biotin and separating them using streptavidin beads followed by their identification using Liquid 
chromatography- Mass   Spectroscopy.

Conservation Implications of Microsatellite Analysis in the Owens Valley 
Vole, Microtus californicus vallicola
Brett Parmenter*, Brian Olechnowski, Louise Weber
Warren Wilson College

The little-studied Owens Valley Vole, Microtus californicus vallicola is classified as a subspecies of special concern 
by the California Department of Fish and Game. Factors such as natural aridity, land cultivation, construction 
of highways and canals, and local urbanization are suspected to have fragmented the subspecies into smaller 
sub-populations.  Fragmentation and small population size are risk factors for population bottleneck, genetic 
drift, and potential loss of fitness.  My objective was to use genetic analysis to detect evidence for potential 
fragmentation, genetic drift, and geographic divergence.   I used nine previously established microsatellite markers 
to test three geographically stratified subpopulations.  I found the subpopulations to display normal levels of 
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heterozygosity, decreased allelic richness in the northern most population, and significant genetic distance between 
all three populations.    Sympatric Montane Voles were discovered with the northernmost subpopulation by their 
microsatellite pattern, and confirmed by mtDNA sequences.  Normal levels of heterozygosity suggest random 
mating and no inbreeding. Decreased allelic richness at the subspecies’ northern limit may result from selection 
due to competition with sympatric montane voles, or by founder effects during colonization episodes.  A pairwise 
Fst, a measure of genetic distance, significantly differed among all three populations suggesting divergence between 
all three populations.  Without additional sampling between the three locations it is not possible to determine if 
the three subpopulations are heading towards speciation or if they are displaying a genetic gradient.

Eugenol and Methyleugenol Composition in Three Varieties of Tulsi:  
Rama, Krishna & Vana Tulsi.  Ocimum tenuiflorum L. & Ocimum 
gratissimum L. 
Mayuri R. Patel* and Vicki Collins
Warren Wilson College

Introduction: Tulsi also known as Holy Basil is well known for its medicinal potential and religious value in the 
Hindu culture.  Three varieties of Tulsi were studied: Rama Tulsi Ocimum tenuiflorum L., Krishna Tulsi Ocimum 
tenuiflorum L., and Vana Tulsi Ocimum gratissimum L. Tulsi contains high concentrations of Eugenol and 
Methyleugenol; however, different studies found a wide range of concentrations and the studies do not distinguish 
between the Rama and Krishna Tulsi.  Thus, this study compared Eugenol and Methyleugenol concentrations in 
Rama, Krishna, and Vana Tulsi grown at Warren Wilson College, NC.  Method: the leaves were harvested and 
extracted with methylene chloride.  Eugenol and Methyleugenol were quantified by GC-MS using phenol as an 
internal standard.  Results: Eugenol concentration did not significantly differ among varieties.  Methyleugenol was 
not detected in Vana Tulsi.  Methyleugenol concentration differed in the other varieties: Rama 385 ± 597 ppm 
fresh weight (Mean ± SD); Krishna 1630 ± 1940 ppm.  Discussion: This study suggests that wide variations in 
Tulsi composition reported in the literature may be due to strain differences and growing conditions. Furthermore, 
Methyleugenol is a known carcinogen in rodents.  Therefore, IF Tulsi is a health concern for humans then this 
study suggests that the Indian community should use Rama Tulsi because the medicinal benefits can be achieved 
with limited Methyleugenol exposure.

The Integration of GIS and Ecology: Examining Plant Density of Packera 
tomentosa
J.C. Paxton*, L.D. Leverett, and C.L. Jolls
East Carolina University

Ecology is the scientific study of the distribution and abundance of organisms in relation to abiotic and biotic 
factors.  Techniques in Geographic Information System (GIS) can be used to alter, store, and analyze these 
distributions and abundances on a map using computer software. This integration of GIS and ecology can provide 
significant tools for asking relevant questions.  We examined the spatial distribution flowering plant Packera 
tomentosa, woolly ragwort, a member of the sunflower family (Asteraceae) native to the coastal plain of the 
southeastern United States.  A 25 x 50 m plot with 5 m2 subplots was established at East Carolina University’s 
West Research Campus (WRC) and we used the ArcMap 10 program within the ArcGIS software (ESRI, 
Redlands, CA) with an orthographic picture of the site to create maps of the sampling plot.  GPS coordinates of 
the plot provided the groundwork of the 5 m2 grid system used to visualize the density of P. tomentosa.  The map 
suggested high numbers of plants and lower proportions of flowering individuals in 5 m2 plots.  Based on the 
primary literature, we hypothesized a trade-off between total plant density and the proportion of plants flowering.  
We found no statistically significant correlation between total plant density and proportion of plants flowering 
(r2 = 0.016, P > 0.05).  Although we did not detect a relationship between density and flowering in Packera 
tomentosa, this study emphasizes the value in using GIS to visualize spatial patterns in ecology, including some 
that may otherwise be hidden.
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Floral Morphological Comparison of Two Closely Related Hawaiian 
Violets
Krystal T. Piotrowski* and John C. Havran
Campbell University

Viola chamissoniana and Viola tracheliifolia are two closely related violets endemic to Hawaii. Viola 
chamissoniana is endemic to the Hawaiian island of Oahu.  Viola tracheliifolia is native to the islands of Kauai, 
Oahu, Maui, and Molokai. Viola tracheliifolia is paraphyletic with respect to Viola chamissoniana. The goal 
of this research was to compare the floral morphological similarities between the different populations of the 
two species throughout the Hawaiian Islands. Flowers of Viola chamissoniana were collected in the summer 
of 2010 from a shade house which contained representations of four different populations from the Waianae 
and Koolau Mountain Ranges. The flowers of Viola tracheliifolia were collected from Kauai and Oahu in the 
summer of 2010 while the flowers from Maui were collected in the fall of 2010.  The floral specimens were 
dissected, mounted, and measured.  Differences between populations and species were investigated with Canonical 
Variates and Hierarchical Clustering analyses. Both the canonical variates analysis and the UPGMA dendrogram 
show a separation between the two species except for several individuals of Viola chamissoniana collected from 
populations where both violets are found. The canonical variates analysis shows that the posterior petal lengths 
contribute to the separation of Viola tracheliifolia and Viola chamissoniana.  Convergence in morphologies could 
have arisen due to hybridization in areas where these two violet species grow close together.

Cross-County Comparison of Ozone and NOx Concentrations in the 
Piedmont of North Carolina
Juliana Porter*, Alexandra Buckley and Cindy DeForest Hauser
Davidson College

The American Lung Association has ranked the Charlotte-Gastonia-Salisbury metropolitan district as the eighth 
and tenth worst city in the United States for smog in 2009 and 2010, while Rowan County has been ranked 
17th worst. As monitors are not present in surrounding counties, there is little comparative data available for 
residents in the region interested in the quality of their air.  In this eight week study, we measured averaged 
weekly concentrations of ozone and nitrogen oxides in seven counties around Charlotte including: York, Gaston, 
Mecklenburg, Iredell, Cabarrus, Rowan, and Davidson. The results of this study indicate that on average, ozone 
concentrations in the surrounding counties are comparable to those found in the Charlotte-Gaston-Salisbury 
metro region and Rowan County.

Randomness/non-randomness in gene base sequences
Robert K. Reid
Meredith College

Using the base sequence of an actual gene and of a computer-generated random base sequence, a computer 
program was devised to count the number of the four mononucleotides, sixteen dinucleotides and sixty-four 
trinucleotides in the whole gene, the exons-only (introns removed), and the introns-only (exons removed).  Mono-
, di- and trinucleotide values were tested (e.g., Chi-square) for randomness/nonrandomness using introns-only, 
exons-only and whole-gene base sequence for each of the actual and random genes.  Comparisons were made 
between real and randomly-generated whole gene sequences, real and randomly generated exons-only sequences, 
etc.  Since introns are not used to make the final protein, they might be expected to have accumulated the greatest 
degree of randomness through mutations.  The exons, which are used to make the final protein, might be expected 
to show the least randomness as they are subject to the two opposing forces of mutation and natural selection.  
Thus, the randomness value of the whole gene sequence should be between that of the exons-only and the introns-
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only.  Furthermore, the random and real trinucleotide data can be grouped.  For example:  A) into the twenty 
degenerate codons representing the twenty amino acids (e.g., is the number of the two tyrosine triplets (ATA, 
ATG) the same or different? or B) into amino acid categories by acidic or basic, polar or non-polar, etc.  Finally, 
each mono-, di- and trinucleotide can be converted to a specific color to generate color mosaics that show color 
‘hot spots’, regions where a single sequence (color) occurs frequently in the introns, exons or whole gene.

An Analytic Comparison of Tylosema fassoglense and esculentum to 
Varying Legumes to Explore Taxonomic Relationships
Ai-vy T. Riniker*, Robert K. Reid, Jason Andrus, and Karthik Aghoram
Meredith College

Tylosema fassoglense and esculentum are African native plants that hold great agronomic potential. They are used 
for food, dyes, and medicine. For this project, Tylosema tissue cultures were established while researching genetic 
sequences of legumes. Tissue cultures of each species were utilized for DNA extractions. Primers according to 
Takundwa (April 2010), Peakall  (1998), Watanabe (August 2009), and Zeid (2009) were applied to the extracted 
DNA through PCR. The taxonomic relationships of Tylosema fassoglense  and T. esculentum to other legumes  
can be studied through PCR analysis. Additionally, a comparison of Tylosema fassoglense  and esculentum was 
performed by SEM photography. Photos are a comparison of the seed coats and cotyledons to examine the 
similarities and differences between the two species.

Determination of Required Hydrophile Lipophile Balance (rHLB) for 
Optimized Water–Oil–Water Multiple Emulsion
Sravani Sayyaparaju, William C. Stagner
Campbell University

Multiple emulsions contain two different emulsifiers (hydrophilic, lipophilic) and their distribution in the 
multiple emulsion is not precisely known. Therefore, the rHLB for a multiple emulsion is individually 
determined. The aim of this study is to determine the rHLB for an electrolyte containing primary W/O emulsion 
and a W/O/W that is prepared from the primary emulsion. The rHLB for light mineral oil for W/O emulsions 
containing no electrolyte is 4. The W/O emulsion was prepared from blends of Span 83 (HLB 3.7) and Brij 
52(HLB 5) that were in 0.2 HLB increments. The primary W/O emulsions were evaluated for droplet size, 
viscosity, and phase separation. Emulsion stability was also evaluated at 25 C̊ and 40 C̊ after one month storage. 
The rHLB for the primary emulsion was determined to be 3.7. The literature O/W rHLB range for light mineral 
oil containing no electolyte is 10 to12.  The W/O/W emulsion will be prepared from blends of Brij 30 (HLB 9) 
and Tween 80 (HLB 15). The HLB values of the blends will range from 9 to 15 in increments of 2. The W/O/W 
emulsion will be evaluated for emulsion particle size, viscosity, electrolyte entrapment, and phase separation. The 
effect of temperature and storage time will also be determined. The optimum or rHLB for the multiple emulsion 
will then be determined.

Untapped Abundance: Antioxidants in Edible Invasive Plants
Jessica Schaner* and Dean Kahl
Warren Wilson College

Recently, invasion biology has come under debate, as some ecologists advocate for a de-escalation of the war on 
non-native invasive species and promote finding uses for these species.  In 2001, researchers from the USDA 
published a study which found that the berries of the non-native invasive plant Autumn Olive (Elaeagnus 
umbellata) have particularly high levels of the antioxidant lycopene and suggested that Autumn Olive has 
potential as a cash crop. In China, researchers studied the root of Japanese Knotweed (Polygonum cuspidatum), 
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a non-native invasive in the U.S., and found potent antioxidant properties, however the stalk, which is the edible 
portion of the plant, has never been tested.  The objective of this study was to compare the antioxidant capacity 
of the edible portions of Autumn Olive (Elaeagnus umbellata), Japanese Knotweed (Polygonum cuspidatum), 
and cherry tomato (Lycopersicon esculentum var. sweetie ).  Methanolic extracts of 16 one gram samples for each 
plant type were evaluated for their free radical scavenging activity using DPPH (1, 1-diphenyl-2-picryl hydrazyl) 
assays.  Autumn Olive and Japanese Knotweed extracts were found to be approximately four times more active 
than cherry tomato extracts with Vitamin C Equivalent Antioxidant Capacities (VCEAC) of 95.6 mg/100g, 
83.9 mg/100g, and 22.1 mg/100g, respectively. An ANOVA showed that the mean VCEACs of cherry tomato, 
Japanese Knotweed and Autumn Olive were significantly different (p<0.0001). These findings suggest that 
Japanese Knotweed and Autumn Olive have potential as antioxidant rich health foods.

Environmental Science Opportunities for Scientist/Teacher/Classroom 
Collaboration
Linda Schmalbeck
N.C. School of Science and Mathematics

Opportunities for collaboration between practicing environmental scientists and high school students were, in the 
past, limited by wide differences in knowledge, access to equipment, the timing or duration of work, and concerns 
on both sides about time lost  from productive research or direct instruction. Technological advances have reduced 
these gaps creating openings for  a wide range of collaborations that can be satisfying experiences for all parties.

Landscape ecology of La Crosse encephalitis in Western North Carolina: 
The effect of a forest-to-field ecotone on the distribution and abundance 
of potential LACV vectors
Marcelo Schwarz Giribaldi, Brian Byrd, Gideon Wasserberg
University of North Carolina at Greensboro

The study evaluated how mosquito abundance and diversity changes along forest-to-field ecotones in a La Crosse 
encephalitis endemic area of western North Carolina. Five forest-to-field ecotone sites were identified in the 
Tuckasegee valley (Jackson County, NC).  In each site, two parallel 200 m ovitrap transects were established. The 
transects ran 100 m from the forest edge into the forest and 100 m out into the field. Sampling occurred weekly 
from July 15th until of August 31st 2011. Oviposited eggs were counted and emergent adults were identified 
to species. We also conducted a single 2-day BG-sentinel trapping session (total trap/day observations: 20 per 
ecotone). Traps were placed at the forest edge and the extreme field and forest sites. Traps were placed in the 
afternoon and retrieved after the morning crepuscular period. A general negative trend was observed with the 
mean number of eggs and adult mosquitoes decreasing as one moves from the forest to the field. Aedes triseriatus 
was equally common in the forest and the edge habitats but then decreased substantially in the field while Ae. 
albopictus was lowest at the forest and equally common in the edge and field. Ae. japonicus was least common in 
the field habitat.
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Comparative Genomic Hybridization of BGP-2 with closely related 
Kistimonas asteriae.
Irina S. Severenchuk* and Michelle S. Thomas
Campbell University

This study compared the genomes of novel bacteria, designated BGPs, to the most closely related and previously 
described species, Kistimonas asteriae which was isolated from the gut of the starfish, Asterias amurenis.  The BGPs 
were previously isolated from the gut of the marine polychaete, Nereis succinea, a surfactant rich environment.  
Previous rRNA analysis suggests that the BGP isolates will be placed into the phylum Proteobacteria, class 
Gammaproteobacteria, order Oceanospirillales, family Hahellaceae, and genus Kistimonas, with the most closely 
related species, K. asteriae.  The goal of this study was to use hybridization assays to determine genomic similarity 
between K. asteriae and one of the BGP isolates, BGP-2.  A slot blot assay was performed by denaturing and diluting 
chromosomal DNA.  These were applied to nylon membranes and hybridization was performed with synthesized 
chromosomal probes.  The BGP-2 and K.asteriae probes were labeled with Digoxigenin, and the hybridized 
membranes were immunodetected using chemiluminescence.  The technique was first used on Escherichia coli 
and Micococcus luteus in order to verify the procedure with known and unrelated species.  Percent hybridization 
was determined by comparing the self-hybridization signal to the hybridization signal of other species.  The BGP-2 
and K. asteriae results suggest that they are separate species. BGP-2 is of a particular interest because it is surfactant 
resistant and may have possible use in bioremediation.  Also, the genotypic analysis of BPG-2 is fundamental for the 
taxonomic assignment of this organism into a genus and species.

Digital Video Analysis of Water Waves of Coastal North Carolina.
Sharma Ravi and Williams Robert
Craven Community College, New Bern, NC

This report presents the results of a project to investigate the feasibility of using digital video analysis to provide 
introductory physics students with a better understanding of wave motions than is possible with the present 
methods of instruction.  Methods are developed to provide instruction to the students using digital video analysis. 
Three environments were used in this study: a conventional ripple tank in a physics laboratory, estuarine water 
bodies including creeks and rivers, near New Bern, and the surf zone of the ocean at Fort Macon State Park.  
Measurements of wavelength and wave speed from the video images using a plastic grid placed at the bottom of 
the tank compared well with those made using conventional means in the ripple tank.  The measurements made 
in natural water bodies required the use of simple reference objects to determine scale.  We constructed a wave 
cross consisting of crossed strips of wood painted gold and with black electrical tape markings placed every foot 
on the arms of the cross, to scale wavelength, and a small fishing float to measure wave period.  For the larger 
waves, we constructed a wave staff painted gold, with tape markings every quarter meter.  Similar staffs painted 
green were also connected with a 3-m line to provide measurements of wavelength in natural water bodies.   
The measurements in the estuaries compared favorably with results obtained from shallow water wave theory.  
Measurements in the surf zone of the ocean proved more difficult. 

The effect of mutating the FMN riboswitch into the permanently off 
position on the virulence of P.lumenscens.
Lydia B. Shedlofsky*
Guilford College

The survival of any organism is dependent on the control of specific gene expression. A common method 
of bacterial gene control is a highly conserved segment of RNA called a riboswitch. There are many known 
riboswitches which are classified into three types by their method of regulation and into classes based on the 
ligand that they bind. All riboswitches include an aptamer domain and an expression platform. Specific ligands 
bind to the aptamer domain causing a conformation change in the expression platform leading to control of 



Campbell University  -  67

gene expression. The Flavin Mononucleotide (FMN) riboswitch directly controls the biosynthesis of riboflavin 
an essential nutrient involved in metabolism. This manufacturing is controlled by both translational and 
transcriptional mechanisms. The transcriptional mechanism is rho-independent and forms a stem loop terminator 
sequence when FMN binds to the aptamer in classic negative feedback inhibition. The goal of this study is to test 
the hypothesis that mutating the FMN riboswitch into the permanently off position will decrease the virulence of 
P.lumenscens. 

The Antibacterial Effect of Minced Garlic (Allium sativum) Extract on 
Staphylococcus aureus and Staphylococcus epidermidis

Michelle Sherrill*
Lenoir-Rhyne University

Garlic has been used throughout history for medicinal purposes and has shown antimicrobial effects in other 
studies.  In this study, McCormick Minced Garlic was used to analyze the effect of aqueous garlic extract on 
Staphylococcus epidermidis and Staphylococcus aureus. Both bacteria can be found on the skin and in the nasal 
cavities of humans. S. epidermidis is a nonpathogenic, gram-positive bacterium while S. aureus is a pathogenic, 
gram-positive bacterium. Antibacterial susceptibility disk tests with different concentrations of extract were used 
to examine the antibacterial effect of garlic on S. epidermidis and S. aureus. The results of this study indicate that 
a high garlic extract concentration of 0.25g/mL has an antibacterial effect on S. aureus.  Garlic extract did not 
appear to have an antibacterial effect on S. epidermidis or S. aureus at a concentration of 0.05g/mL.

Comparison of Bovine-derived and Vegetable-derived Magnesium 
Stearate for Functionality in Direct Compression Acetaminophen 
Tablets.
Ramya Shivagari and Mali R. Gupta
Campbell University

Lubricants are critical excipients used specially in the high-speed tableting machinery. Magnesium stearate is one 
such boundary lubricant used widely. Properties of magnesium stearate like low shear stress, high surface area, 
fatty acid chain in the structure make it suitable for being a good lubricant. Due to increased incidence of bovine 
diseases, a switch was made from bovine derived to vegetable derived magnesium stearate. There is a need therefore 
to establish an equivalence between bovine derived and vegetable derived magnesium stearates for lubrication 
efficiency. Properties like particle size, specific surface area, bulk properties, type of hydrate, crystallinity are known 
to affect the lubrication efficiency. Hence two lots each of the two grades will be subjected to tests like TGA, DSC, 
PXRD, flow Properties,  and density.  However it is now considered that lubrication efficiency is indicated by 
compression profile of tablets more than any other tests and hence present work focuses on assessing compression 
profile of acetaminophen tablets made by direct compression. Thirteen batches of tablets will be punched and 
analyzed for weight variation,  hardness and friability. Results so far indicated that vegetable derived magnesium 
stearate is more crystalline than the other grade by PXRD. These were also confirmed by DSC results. Hence it 
is anticipated that magnesium stearate V would turn out to be a better lubricant. However there are many other 
factors influencing the functionality.  lubrication efficiency is the result of interplay of many properties.
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Culturing Algae for the Extraction of Oils for Biodiesel
Alesha M. Shorts*
Gardner-Webb University

The algal strain Botryococcus braunii has a high lipid yield and is thus of significant interest for its use in biofuel 
production. In the first year of this project, a method was proposed to simplify the growing process of the alga. 
Growth of the alga in a more complex, Waris Soil Extract, medium was compared to that in a simpler, Miracle 
Gro®, medium. However, complications in the growth process led to incomplete conclusions. The second year of 
this project was devoted to developing a method of oil extraction. By characterizing the oil extracts using infrared 
spectroscopy, the effectiveness of various extraction methods were able to be determined. Dried algal powder that 
is soaked in hexane for several hours and then filtered through a fine frit produced the best oil extract results. The 
oil extract from this method produced a peak in the ester range of its corresponding IR spectrum (characteristic of 
lipids), showing that it was a sufficient method for algal oil extraction.  With a stable extraction method in place, 
future work could be done on this project by returning to the original goal of simplifying the growing process. 
Simplifications in the growing process of algae have implications on its use as a significant alternative fuel source.

Synaptopodin-2 Isoform Expression in the Colon Cancer Cell Line 
HT29
Kelli A. Shortt, Sarah E. Thalhamer, Jean-Luc Scemama and Margit Schmidt
East Carolina University

Synaptopodin-2, also known as myopodin, is an actin-binding protein.  Largely unfolded, synaptopodin-2 
possesses the characteristics of a hub protein capable of having multiple binding partners. Previous research has 
shown that synapotopodin-2 promotes rapid polymerization of actin (Chalovich and Schroeter, 2010). Since actin 
polymerization rates are important for the reorganization of the cell cytoskeleton, synaptopodin-2 may play a role 
in cell cycle progression.  Synaptopodin-2 has been suggested to act as a tumor suppressor in prostate and bladder 
cancer where loss of expression by deletion or hypermethylation leads to an increased rate of invasiveness (Lin et 
al., 2001 and Cebrian et al., 2008). Using the colon adenocarcinoma cell line HT29, the effect of synaptopodin-2 
and its invasiveness in colon cancer will be studied.  While synaptopodin-2 has four isoforms generated by 
alternative splicing from a single gene located on chromosome 4q26, little is known about the function of its 
individual isoforms.  Our studies have shown that synaptopodin-2 isoforms A and B are expressed in HT29 cells 
and that synaptopodin-2 isoform B is localized in the nucleus of these cells.  To analyze further the function of 
the different isoforms, primer pairs were designed to amplify the complete open reading frame of each splice 
variant so that the entire coding region can be inserted into an inducible expression vector.  These vectors will be 
used to establish stably transformed cell lines capable of over-expressing each isoform. Wild-type cells will then be 
compared to cells over-expressing the individual isoforms through immunofluorescence and western-blot analysis.

The Suitability of Lower Peterson Creek (Queensland, Australia) as 
Habitat for the Platypus, Ornithorhynchus anatinus
Alice Sloan* and Michael Torres
Warren Wilson College

The platypus, Ornithorhynchus anatinus, is a monotreme indigenous to eastern Australia and Tasmania.  It is 
common in lakes and streams throughout the Atherton Tablelands in Queensland, Australia, including Lower 
Peterson Creek.  This study aimed to determine whether the invasive species Singapore daisy (Sphagneticola 
trilobata) and para grass (Urochloa mutica), which are being removed from Lower Peterson Creek as part of a 
riparian restoration project, contribute to the foraging behavior of the platypus, and also to assess the foraging 
efficiency of platypuses in these areas.  Platypuses were observed for three hours a day during the month of 
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November, and time spent on the surface (TOS) and time spent underwater (TUW) were recorded for dives 
during foraging.  Platypus sightings were compared to riparian vegetation using a multi-linear regression model 
and accuracy was assessed with the Akaike Information Criterion.  The p-values for Singapore daisy and para grass 
were 0.4345 and 0.0670, respectively.  An ANOVA was used to compare the TOS/TUW ratio between high- and 
low-frequency sites, and yielded a p-value of 0.3570.  It cannot be concluded that either para grass or Singapore 
daisy has a significant effect on the abundance or foraging behavior of the platypus, although the p-value for 
Singapore daisy was fairly low.  A larger sample size may reveal some correlation between the presence of Singapore 
daisy and platypus abundance.    Further study, preferably with larger sample sizes, may elucidate the relationship 
between invasive riparian vegetation and platypus foraging behavior.

Methanogens and Methane Oxidizing Bacteria in Forested, Urban 
Impaired and Urban Restored Streams
McKenzie Smith, Anne E. Hershey, Parke A. Rublee
UNCG

All streams contain organic matter from the biomass of dead organisms and terrestrial input.  Anaerobic 
decomposition of this organic matter may include methanogenesis and some of the methane produced may then 
be oxidized by methanotrophs, while the remainder is emitted to the atmosphere.  Microbial methanogenesis 
and methane oxidation are an integral part of the carbon cycle and may affect global climate change.  These two 
processes have received attention in recent years in aquatic systems including major rivers, lakes, wetlands, and 
oceans.  However, far less attention has been paid to low order streams.  This study was designed to compare 
aspects of methanogenesis and mathanotrophy in four forested, four urban impaired and four urban restored 
streams.  Water, sediment, and epilithon are being sampled from 3 riffles and 3 pools in each stream.  DNA 
is extracted from the seston, sediment, and epilithon and real-time quantitative PCR is being used to assess 
methanogen and methane oxidizing bacteria populations.  Water samples are also being taken to evaluate 
methane concentration in each of the streams.  Preliminary results do not show significant differences in methane 
concentration among stream types in the summer.

Limit of Detection & Quantitation of Cadmium & Iron Ions in Water 
and the Effect of Solution pH on Cadmium Removal by Brita Water 
Filters using Flame Atomic Absorption Spectrometry (FAAS)
Lisa L. Smith* and Stefka Eddins
Gardner-Webb University

The limit of detection (LOD) and quantitation (LOQ) of cadmium (Cd) and iron (Fe) ions in water samples, 
as well as, the effect of solution pH on removal of Cd by Brita water filters was determined using flame atomic 
absorption spectrometry (FAAS) analysis.  The reference used to find the LOD & LOQ was the following: 
Brittain, Harry G. Validation of Analytical Methodology: A Detailed Look at How to Assure the Quality of Your 
Data. J. Validation. Technol. 1997, May, 275-280.  Solutions with a Cd concentration range from 0.2 to 1.8 
ppm were analyzed.  The LOD and LOQ for Cd was determined to be 0.039 ppm and 0.131 ppm, respectively.  
Solutions with an Fe concentration range from 5.0 to 80.0 ppm were tested.  The LOD and LOQ for Fe was 
found to be 2.37 ppm and 7.90 ppm, respectively.  To understand the effect of pH on removal of Cd by Brita 
water filters, solutions with a pH range from 1.29 to 7.56 were analyzed.  The pH and the mean absorbance of 
the solutions were plotted to determine if there was a relationship.  This data was inconclusive and there was not a 
strong correlation.
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Shell Structure of Corbicula fluminea in North Carolina: Effects of 
Variations in pH 
Roberta Smith-Uhl*, Kelissa Holden , Francie Cuffney
Meredith

Previous literature indicated bivalves exposed to pH as low as 4 showed no effects related to shell structure. 
Populations of Corbicula fluminea found in Wake County and Franklin County have shown visible differences in 
shell morphology, with the primary environmental difference being pH of water.  Relationship of weight to width 
of shells from the two populations indicated significant difference, with clams from a Franklin County stream 
with pH 6 having lower weight to width than those from the Neuse River with pH 7.  SEM imaging was used to 
examine the fine structure for comparison of shells from the two populations and indicated variation in crystal 
arrangement.  Corbicula from the Neuse River were then exposed to water of either pH 6 or pH 7 for six weeks.  
Shells of clams kept in water of pH 6 again had lower weight to width relationship and exhibited similar changes 
in fine structure as seen in the original populations. 

Sequencing of Corbicula DNA
Roberta Smith-Uhl*, Francie Cuffney
Meredith

Evaluation of literature indicates that information on bivalve genomes is typically based on mitochondrial 18S 
rRNA sequences and 18S ribosomal RNA genes; partial sequence.  DNA was extracted from Corbicula sp. of 
the Neuse River, Wake County North Carolina.   Extraction of DNA was done using a Promega Corporation 
DNA extraction kit.  This protocol is specific for mouse tail tissue and required modification for use in bivalves.  
Primers were designed and solutions were modified to optimize results for DNA extraction.  DNA was successfully 
extracted from clams from the Neuse River.  DNA was then transformed into a bacteria vector for sequencing.  
After development of a protocol that successfully extracted Corbicula DNA, DNA was extracted from Corbicula 
of populations of different streams.  Corbicula of the Neuse River and those of Crooked Creek in Franklin County 
exhibit morphological differences noted in earlier work with SEM imaging of shells.

Cloning of Mouse Calpain 2 and Development of Laboratory Exercises to 
Teach the Transfer of Genetic Information and Biotechnology
Katelyn St.Clair* and Karen Guzman
Campbell University

Two important topics in cellular and molecular biology are the transfer of genetic information and biotechnology.  
In a series of laboratory exercises, students learn the importance of both topics by using a recombinant DNA 
clone to illustrate replication via PCR, transcription, translation, PAGE, and Western Blotting techniques. The 
previously used recombinant DNA had several problems, including cross reactivity with pre-existing proteins 
in the translation reaction.  The purpose of this project was to clone the Calpain 2 gene (CAPN2) to replace 
the previous recombinant and develop methods to avoid cross reactivity.  A cDNA copy was made from mouse 
skeletal muscle mRNA using Oligo dT as the primer.  CAPN2-specific primers with restriction sites attached 
were used to amplify the CAPN2 cDNA. The product was inserted into the expression vector, pTNT.  Plasmid 
DNA from several clones revealed an insert with the expected size of 2200 bp.  The recombinant CAPN2 DNA 
was transcribed and translated in vitro using Transcend tRNA, which carries biotinylated lysine as an indicator of 
newly synthesized protein. Membranes with proteins from the translation reactions were prepared by PAGE and 
Western blotting then probed with Streptavidin-Alkaline Phosphatase and a colorimetric assay was used to detect 
the synthesized protein.  The protein product was approximately the expected size of 78kDA.  Since the Calpain 
was detected using these methods, the new CAPN2 recombinant DNA clone will replace the previous clone for 
these laboratory exercises and the Transcend tRNA procedure will replace antibody probing to avoid cross reaction 
with components of the translation reaction.
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Wavelength-dependent effects of light on the geotactic response of 2nd 
instar larval Drosophila melanogaster
Lindsey M. Stanley*, Mariana V. Gattegno, Jelena Y. Atkins, and David H. Dommer
Mount Olive College

While the morphological and genetic basis of geotaxis (i.e.  gravitaxis) in adult organisms is well studied, research 
of this sensory system in larval insects remains enigmatic.  Larvae lack the sophisticated morphological structures 
that adults use to sense the gravitational vector (e.g. Johnston’s organ) and thus must possess an alternate sensory 
mechanism.   Forward genetic screens with adult Drosophila have shown that genetic knockouts of the UV-
sensitive photoreceptor cryptochrome disrupt normal geotactic responses.  This photoreceptor has evolved 
at least two other functions, with described roles in both the circadian clock and in magnetic field detection, 
which demonstrates spectral antagonism.  We utilized a novel behavioral assay for geotactic preference screening 
individual 2nd instar larval Drosophila under various mono and dichromatic light conditions.  Results establish 
that larvae require short-wavelength (≤ 470nm) light to perform developmentally appropriate negative geotactic 
responses, and showed an elimination of gravitaxis under long-wavelength (≥ 525nm) light conditions.  To 
separate a behavioral artifact on motivation from a neurophysiological effect of sensing the gravitational vector, 
larvae were tested under one dichromatic condition, a mixture of short (365nm blue) and long-wavelength 
(525nm green) light.  Under this condition geotactic preference was abolished indicating that short-wavelength 
light is necessary to elicit geotaxis and that long-wavelength light is spectrally antagonistic, inhibiting normal 
geotactic behavior.  These results provide the first evidence of spectral antagonism modulating the geotactic 
preference of any organism.  Furthermore, they indicate that cryptochrome activation is necessary for geotaxis in 
larval Drosophila, and suggests a specific link between geotaxis and the geomagnetic sensory system.

Fertilizer Application and the Accumulation of Zn in Various Vegetables
Kyle O. Starling*
Lenoir-Rhyne University

As the global population soars beyond 7 billion, pressure to produce an adequate amount of food also increases. 
Industrial agriculture has increased crop yields by using large scale mechanization, increasing irrigation, and 
widespread use of fertilizers. Unfortunately, the benefits we reap from these modern techniques come at the price of 
soil depletion/erosion, reliance on fossil fuels, and problems with over application of fertilizers. Erosion of topsoil 
from over-tilling or excessive grazing has proved to be especially troublesome; not only does it reduce crop yield, but 
also may reduce the nutrient content of the crop grown in the depleted soil.  Zinc is an essential micronutrient for 
both humans and plants. In humans, zinc is important in everything from enzymatic activity to proper neurological 
functioning. While zinc was at one time thought to be present in satisfactory quantities in a variety of foods, it has 
since been recognized as a “nutritional pandemic” in both developed and developing countries because people don’t 
seem to be getting enough of the metal in their diet.  The purpose of this experiment is to analyze how the nutrient 
content of soil affects the concentration of Zn in vegetables. Samples were taken from garden plots that received a 
differing number of fertilizer applications. These samples were analyzed using Atomic Absorption. Wisconsin Fast 
Plants cultured in sand were also examined using the same instrumental technique. Preliminary studies using the 
aforementioned method and lettuce showed 0.0083 wt% Zn.  
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Antidepressant Impairs Zebrafish Motor Development and Behavior: 
Ramifications of Pharmaceutical Drugs in the Environment
Lauren W. Stranahan*
Elon University

Antidepressants are a class of drug used for the treatment of human psychological conditions that work by 
altering brain chemistry. They are one of the most widely prescribed drugs and have been found contaminating 
surface water in the US and abroad. Fluoxetine (Prozac™) is one popular antidepressant that increases serotonin 
levels in the human brain and has been detected in rivers at concentrations in the ng/L range. Previous studies 
have found that high concentrations of fluoxetine permanently impaired the swimming activity of zebrafish 
exposed embryonically. In this study, zebrafish larvae were exposed chronically to several lower concentrations 
designed to better approximate environmental levels. Swimming activity of larvae was monitored under a video 
microscope and the number of lines larvae crossed in a testing arena over the course of two minutes was recorded. 
A second assessment of swimming activity was made using a video tracking software (TopScan LITE) to measure 
total distance traveled by the larvae during the recording period. Suppression of swimming activity was seen at 
concentrations as low as 0.02 ug/L beginning after 4 weeks of life. Activity levels remained suppressed for all 
treatment concentrations through week 6 with most larvae having a greater latency between the start of recording 
and initiation of swimming activity. The two methods for assessing activity levels were additionally compared, 
with the software being far more sensitive to larval movement but with consequently higher levels of variation. The 
results of this study increase concern about environmental impacts on aquatic life exposed to low concentrations 
of pharmaceutical drugs.

A quantitative analysis of the reproductive morphology of Hawaiian 
endemic Planchonella sandwicensis
Lauren R. Stutts*, John C. Havran
Campbell University

Planchonella sandwicensis is a morphologically variable tree endemic to the Hawaiian archipelago. It was 
formerly divided into multiple species, before being regrouped into a single taxon.  We have previously analyzed 
the vegetative morphology of P. sandwicensis, and determined that there are significant differences between leaf 
morphology of island populations  from east to west, some of which may be correlated to environmental factors.   
Many early comparative analyses of P. sandwicensis investigated flower and fruit morphology, particularly looking 
at size and shape of the sepals and fruit.  In this study, 115 specimens originally collected on the islands of Kauai, 
Oahu, Molokai, Lanai, Maui, and Hawaii were analyzed to quantify interisland variations in morphology.  We 
quantified size and shape of reproductive structures by measuring fruit length and width, and classified fruit 
shape; we also measured sepal length and width, and determined whether the sepal apex angles were acute or 
obtuse.  Canonical variates analysis (CVA) and Analysis of variance (ANOVA) tests were conducted to examine 
variation seen between specimens, and Tukey-Kramer multiple comparisons tests were used to see if the differences 
between interisland populations were significant.  Canonical variates analysis suggests that the reproductive traits 
contributing to the variation seen between interisland populations are pedicel length, sepal length, and sepal 
width, but no clear pattern is evident.  Using multiple comparisons test, we concluded that pedicel length is the 
only reproductive trait showing an east to west difference across the archipelago, ranging from 1 mm on Maui and 
Hawaii to 26 mm on Oahu.
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The Woody Flora of Sampson’s Landing, Robeson County, North Carolina.
Andrew Sutton*, Elizabeth Workman, and Lisa Kelly
UNCP

Floristic inventories inform studies of plant diversity and ecological distributions. We inventoried the vascular 
flora of Sampson’s Landing (16.5 ha) from late May to late July 2010 and during the growing season of 2011. 
The site, located on the Lumber River in Robeson County, North Carolina, was acquired by The Lumber River 
Conservancy to protect the biological resources and water quality of this National Wild and Scenic River. Here 
we discuss data for woody species from the 2010 inventory. We documented ~182 taxa of vascular plants, of 
which 29% (52 taxa) were trees. Among the 80 families present, 30 families included species of trees (including 
“shrubs” > 4.5 m), encompassing 40 genera. Diversity among families of trees was generally low (just one or two 
species per family), but the family Fagaceae was striking in having 10 species (Quercus spp.), or 15% of all tree 
species observed. The second largest family, Rosaceae, included just 6% of all tree species. Only 6% of the tree taxa 
were non-natives: Albizia julibrissin Durazz., Ligustrum sinense Lour., and Quercus acutissima Carruthers. The 
USDA Forest Service manages A. julibrissin and L. sinense as invasive trees in the southeastern United States. This 
small site is relatively diverse for trees, likely a reflection of multiple plant communities: blackwater cypress--gum 
swamp, blackwater bottomland hardwoods, pine oak-hickory forest, pine mixed-deciduous forest, pond shoreline 
vegetation, and open/disturbed communities. Our distribution data can direct management activities aimed at 
managing the invasive trees.

Microbial Mercury Bioindicators
Kimberly Sweat*, Michael Marshall, Vincent C. Henrich, and Parke A. Rublee
UNCG

A recent study by Marshall et al. (unpublished) identified 14 SSU rDNA sequences from microbes that might 
be mercury bioindicators.  They designed primer sets to the target organisms and confirmed that two of the 
targets were found consistently in known mercury contaminated samples, and not in control samples, by both 
quantitative PCR and microarray detections.  The current study: 1) has reconfirmed the presence of the two 
targets in additional mercury contaminated wetland sediments, and 2) is testing the remaining 12 primer sets by 
qPCR to determine if they may be valid indicators of environmental mercury contamination.  Development of 
microbial bioindicators to toxic metals and pollutants will provide a rapid assessment tool for determining human 
health risk.

Involvement of 5-lipoxygenase (LO) and estrogen in the production of 
15-HETE
Garrett P. Tanner*, Sandra Pfister
Guilford College

There is evidence that females have greater incidence of developing Pulmonary hypertension (PH) than 
males. The long-term goal of this research is to examine how estrogen contributes to the production of 
15-hydroxyeiocosatetraenoic acid (15-HETE). The focus of this research is to understand the involvement of the 
5-lipoxygenase (5-LO) in the production of 15-HETE. The main role of 5-LO is to produce 5-HETE, but when 
5-LO is phosphorylated the functionality of 5-LO changes. Rabbit pulmonary arteries (PA) were used as a model 
for human pulmonary arteries. In the beginning of this research we determined how estrogen treatment influenced 
the production of 15-HETE. Our results from Liquid Chromatography–Mass Spectroscopy (LC-MS) showed an 
increase in 15-HETE and Western Blot results showed an increase in 15-LO expression. Treatment with estrogen 
also increased 5-LO expression but did not increase 5-HETE. In addition, the expression of phosphorylated 5-LO 
increased with treatment of estrogen; we hypothesized that this enzyme may have the functionality of producing 
15-HETE instead of 5-HETE, which is done by its non-phosphorylated counterpart. Treating PA with a p38 
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kinase inhibitor (SB 203580), which was used to block phosphorylation of 5-LO, and evaluating with High 
Performance Liquid Chromatography (HPLC), we found that there was no affect on the production of 15-HETE. 
Further studies are needed to confirm the effectiveness of  inhibitor.This research may lead to development of 
novel therapeutic agents that reduce 15-HETE synthesis to treat pulmonary arterial hypertension.

Grafting Tomatoes for Resistance to Early Blight and Late Blight in the 
Warren Wilson College Garden
Camille Taylor* and Amy E. Boyd
Warren Wilson College

Early blight, Alternaria solani, and late blight, Phytophthora infestans, are foliar fungal diseases which annually 
affect tomato production across the East Coast in as much as a 50% yield loss. Grafting blight resistant scions to 
soilborne disease resistant rootstocks has been identified as a disease management practice that may increase plant 
vigor and mitigate disease incidence in tomato production, while consequently increasing yield. The objective 
of my study was to determine the effectiveness of grafting as a management technique and to determine the 
effectiveness of two cultivars bred to be blight resistant. Blight resistant scion cultivars, NC08144 and NC08244, 
were compared to a susceptible heirloom scion, Purple Cherokee. Each scion was also grafted in a treatment 
to soilborne disease resistant rootstock Maxifort. The six treatments were compared on the basis of plant vigor, 
disease incidence and total yield. One-way ANOVAs were run on the data to evaluate the effectiveness of grafting 
and scion type. Grafting and scion type both positively effected plant vigor and disease incidence while grafting 
negatively affected yield. This negative trend may be due to excessive heat during the grafting process and general 
plant stress due to an unusually hot and dry growing season. More research is warranted to support grafting as an 
environmentally sound alternative disease management technique.

Culture and Characterization of Microorganisms of Soil Samples from 
Buies Creek, North Carolina
Chris Teeter*, Taek H. You, Michael L. Larsen, and Sang Seob Lee
Campbell University

Bacteria from several locations around Campbell University in Buies Creek, North Carolina were collected from 
the soil in hopes of isolating and identifying new species or strains of environmental and industrial importance. 
It is estimated that less than five percent of microorganisms in the natural environment have been successfully 
cultured while the vast majority remains unknown. A variety of tests were conducted to determine the DNA 
composition and physical characteristics of the isolated colonies. After several rounds of extensive screening, total 
of sixty-nine colonies were isolated. One of the bacterium was isolated from beyond the drainage ditch of an old 
laundry building on campus at Campbell University. Using universal primers, the 16S rRNA gene was amplified, 
sequenced, and compared to the previously identified sequences. After NCBI BLAST search, the highest sequence 
homology was in the 16s rRNA gene of Leucobacter iarius with 98.4% homology. The Leucobacter genus belongs 
to the Microbacteriaceae family. A phylogenetic tree was constructed based on the NCBI BLAST search results to 
position the unknown bacterium in the evolution tree. Physical and physiological characteristics of the unknown 
microorganism were identified along with type strains. With this information, the new strain of microorganism 
was identified, and a potential importance in bioremediation is being investigated.
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The Vascular Flora and Soils of the Wet Pine Savannas of Shaken Creek 
Preserve (Pender County, North Carolina).
Robert W. Thornhill, Alexander Krings, David L. Lindbo, and Jon M. Stucky
NCSU

Shaken Creek Preserve is a 6050-acre Nationally Significant Natural Area in Pender County, North Carolina.  
Best known for its high-quality savanna habitat, the site supports at least 24 state-listed plant species (including 
three federally-endangered species) and is the only site in the state to contain four distinct Wet Pine Savanna 
communities, three of which are globally rare (G1).  Formerly a private hunting club, the site was virtually 
unknown to scientists until the 1990s; consequently, few biological inventories of the site have been conducted.  
In particular, no systematic floristic inventories of the species-rich savannas have been undertaken, despite the 
fact that floristic data are critical to the effective management of any natural area.  The ongoing goals of this study 
are to 1) document the vascular flora of each of the savanna sites with voucher specimens and tissue samples; 2) 
compare the vegetation and soils of the four Wet Pine Savanna communities on site; and 3) create a taxonomic 
manual (complete with keys, synonymy, phenology, notes on abundance, and illustrations) of the savanna flora.  
Besides providing the baseline data for site management, the information from this study will facilitate further 
biological and ecological research on site and will ultimately provide a valuable educational resource for anyone 
interested in the exceptional flora of these rare savannas.

The Correlation Between Helianthus Schweinitz and its Neighboring 
Plant Species
Jessica R. Tibbs*
Queens University of Charlotte

There is a declining population of Helianthus Schweinitz in their native regions of North and South Carolina. 
Neighboring plant species may have an influence on the stability of this endangered sunflower through different 
processes. In different locations in the Charlotte, NC area, Schweinitz populations have been monitored 
and counted over several years to determine the trend of the population by “Mecklenburg County Parks and 
Recreation: Natural Resources.” In set plots, plants are identified and counted; some with and some without the 
presence of the Schweinitz. These areas are then compared for similarity and differences between number (flowers 
and stalks) and species. Pollination visitation was also monitored. The data collected shows little significant 
correlation between neighboring plant species and the sunflower. There were similar plant species in plots located 
near and away from Helianthus Schweinitz. Observations of the pollinators indicate they may be more attracted to 
the sunflower.

Head shape evolution in introduced populations of woodland 
salamanders (genus Plethodon)
Josh A. Tyson* and David A. Beamer
Nash Community College

Ecological character displacement of head morphology characters has been reported in species of woodland 
salamanders (genus Plethodon).  In the case of red-cheeked and slimy salamanders in the Great Smoky Mountains, 
sympatric populations demonstrate character displacement of head characters that are correlated with aggressive 
interspecific interactions.  Other examples of character displacement have been reported for additional woodland 
salamander species.  In the 1940’s a population of northern gray-cheeked salamanders (P. montanus) originating 
from Whitetop Mountain was introduced to Mountain Lake, Virginia.  At Whitetop Mountain, northern gray-
cheeked salamanders are the only large species Plethodon present, prior to the introduction of northern-gray 
cheeked salamanders, the northern slimy salamander was the only large woodland salamander present at Mountain 
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Lake.  This species introduction provides a unique opportunity to potentially examine the tempo of ecological 
character displacement.  To rule out the possibility that the head shapes of the allopatric populations of northern 
gray-cheeked salamanders  at Whitetop Mountain have been changing during the time interval between the 1940’s 
and the present, we compared the head shapes of populations collected at several time intervals during this time 
span.  We photographed the lateral aspects of the head of approximately 80 northern gray-cheeked salamander 
specimens from Whitetop Mountain and used geometric morphometric techniques to analyze head shape.  Here 
we report the results of these analyses.

Assessment of large mammal populations and resource utilization in the 
Kwakuchinja Wildlife Corridor, Northern Tanzania

Heather von Bodungen*
Guilford College

Manyara Ranch is located within the Kwakuchinja wildlife corridor, one of the few corridors that has remained 
intact within the Manyara-Tarangire ecosystem despite increasing human settlement. Past studies have been 
conducted in the Kwakuchinja corridor, though none since the change in ownership of Manyara Ranch, which 
is currently held by the Tanzania Land Conservation Trust (TLCT), enacting a policy that largely restricts the 
grazing of livestock in the area. A road transect count was conducted to determine species density, diversity, 
resource utilization, and biomass of large mammals in order to assess wildlife and livestock dynamics within the 
ranch. Results revealed no significant difference between species densities across designated zones of Manyara 
Ranch (H=4.988, p=0.0674). Species diversity was not different between bushland and bush grassland (t < 
1.98), which comprised of the largest diversity, and bushed grassland was utilized the most often (48%) by large 
mammalian species. Biomass of wildlife was significantly larger than that of livestock within the ranch (p < 
0.001) with roughly 80% of the ranch’s biomass contributed by wildlife and 20% by livestock. Manyara Ranch, 
comprised of many vital habitats, supports a wide diversity of species. The presence of watering holes and the 
restricted grazing of livestock in the ranch under current ownership encourages growth and helps sustain a diverse 
range of healthy wildlife populations which rely upon the corridor in both wet and dry seasons.

Alkene Ratio Determination by Infrared Spectroscopy
Jacob R. Wells*, and Michael B. Wells
Campbell University

Infrared spectroscopy was used to determine ration of alkene dimers in the acid catalyzed dehydration of tert-butyl 
alcohol.

Microbial World of Rocks
LaTrice West*, Michael Larsen, and Taek You
Campbell University

Microorganisms exist everywhere on earth and very often in unimaginable, extreme places. Less than 5% of 
microorganisms that live in nature were successfully cultured.  In a search to find a new species of microorganisms 
that have not been identified, we tried to search unusual places. Rock samples from Devils Marbleyard in Virginia 
were cultured in 1/5 diluted Luria-Bertani broth. Through several rounds of T-streaking, pure colonies were isolated. 
The 16s rRNA genes were amplified from genomic DNA of each purified microorganism and the amplified DNA 
was sequenced. Phylogenetic tree was constructed after searching NCBI 16s rRNA gene sequence database for similar 
sequences already identified. To further identify the cultured unknown microorganisms, physical and metabolic 
properties were examined and compared to the type stains having similar homology in 16s rRNA sequence.  Effect of 
amidated gastrin and glycine-extended gastrin on Hox A1 gene expression in HT29 cells
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Synaptopodin-2 Isoform Expression in the Colon Cancer Cell Line HT29
Daniel R. White, Margit Schmidt, Jean-Luc Scemama
East Carolina University

Gastrin is a gastrointestinal peptide hormone involved in the stimulation of gastric acid secretion by parietal 
cells, maintenance of cellular identity, and proliferation of gastrointestinal tissue. Aberrant gastrin expression is 
associated with increased rates of gastric cancer, specifically colon cancer. While some effects are due to the mature 
peptide, G17-NH2, its incompletely processed precursors also perform carcinogenic functions. We focus on a 
closely related precursor, G17-Gly, and how its role in cellular proliferation compares to G17-NH2. Both forms 
influence proliferation, however, the mechanisms by which these peptides act are not well defined as it pertains to 
HoxA1 gene regulation. HoxA1 is a homeodomain containing transcription factor known to be important in cell 
growth and differentiation. We have shown that G17-NH2 (154%) and G17-Gly (132%) increase proliferation in 
HT29 cells. QRT-PCR and western blot will be used to measure the effect these peptides have on HoxA1 mRNA 
and protein levels. While the cellular receptor for G17-Gly has not been identified, G17-NH2 is known to act 
through the CCKB receptor to stimulate the MAPK signal pathway. CCKB receptor antagonists and MAPK 
pathway inhibitors will be used to further characterize the regulation of HoxA1. This year, over one million people 
will be diagnosed with colon cancer; it is the second leading cause of cancer related deaths. Since gastrin and its 
precursors are detected in over 80% of colon cancer tissues, it is important that we have a better understanding of 
how these peptides function. 

The establishment of successful talin knockdown and appropriate 
conditions for inducing focal adhesion kinase (FAK) phosphorylation in 
mammalian cells (HEK293AD)
Brittany L. White*
Elon University

The cytoskeletal proteins, talin and focal adhesion kinase (FAK), have been linked with metastasis and tumor 
invasion. Both processes are closely associated with the development of cancers (Lu et al. 2001). When increased 
levels of FAK are present, cancer cells can acquire the ability to survive independently of cell adhesion (Gabarra-
Niecko et al. 2003).  The cytoskeletal protein, talin, binds directly to FAK and a group of cell surface proteins 
(integrins), and therefore allows cells to adhere to the extracellular matrix, even when it is supposed to detach 
(Zhang et al. 2008).  Since talin is so closely associated with FAK, studying FAK activation and expression in talin-
reduced cells is a novel topic to study. This research was conducted to reproduce previously established conditions 
for talin knockdown and to determine the conditions for FAK phosphorylation.  Introducing small interfering 
RNA into HEK293AD was done to reduce talin protein. The conditions for inducing FAK phosphorylation were 
determined by plating adherent human embryonic kidney cells (HEK393AD) on an extracellular matrix protein 
(fibronectin) at various time intervals. Western blotting techniques were used to assess the activation of FAK 
protein phosphorylation. Image J software indicated an average of 66.2% talin knockdown (n=8). Results also 
indicated that 10ug/mL of fibronectin for 3 hours is the most effective fibronectin treatment for inducing FAK 
activation (n=3). The results from these findings will be used in future studies to evaluate the role of FAK in the 
absence of talin and hopefully lead to better understanding of tumor metastasis.
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Body Mass Change Patterns In A Metropolitan Police Department 
Weight Loss Competition
Tyler K. Willett*, Robert W. Boyce, FACSM, Allen R. Mullins, Glenn R. Jones, Edward L. 
Boone
UNC Wilmington

Weight management is essential for police physical fitness programs. Documentation of weight loss patterns aid 
in the design of programs to encourage weight maintenance. PURPOSE: To report the outcomes of a weight loss 
intervention and evaluate weight loss patterns in police officers over a 12 week weight loss competition with an 
emphasis on differences between genders and BMI categories. METHODS: A police department held a 12 week 
weight loss competition. Teams were comprised of 5 members and the team recording most weight loss during 
the competition would win. For this analysis, only sworn officers were used. Comparisons between genders and 
among BMI categories were made related to the total amount of change and weight lost over each 2 weeks of 
the study. T-tests and an ANOVA with repeated measures were used. RESULTS: 381 participants began the 
competition. 225 officers participated in all 7 weigh-ins. Mean body mass lost over 12 weeks was 5.26 kg. Mean 
BMI decreased from 32.3 ± 5.6 to 30.6 ± 5.2. There was a significant total weight loss at each weigh-in. Females 
had a significantly lower starting and final body mass than males. Females had a significantly lower BMI at starting 
and final weigh-ins. Normal and overweight BMI categories had significantly less body mass changes from the 
3 obese classes. The extreme obese category had significantly greater changes than the 3 lowest BMI categories 
from start to final and from the first 2 weeks of the program. In weeks 2-4, only the extreme obese category lost 
significantly greater body mass than the other categories. However, this relationship declined from weeks 4 to 12. 
CONCLUSION: Weight loss competitions can be an effective tool to promote health and fitness programs for 
police. Special programming may be necessary for the more obese after the initial start of the program.

Status of long-tailed shrews (Genus Sorex) in North Carolina
J. Eric Williams, Wm. David Webster, and Amy M. Cherry Millis
UNCW

Six species of long-tailed shrews (genus Sorex) are known from North Carolina – masked shrew (S. cinereus), rock 
shrew (S. dispar), smoky shrew (S. fumeus), American pygmy shrew (S. hoyi), southeastern shrew (S. longirostris), 
and American water shrew (S. palustris).  Our lab has been specifically concerned about these shrews because 
two species, S.dispar and S. palustris, are listed as Special Concern in North Carolina, and one species, S. hoyi, is 
listed as Significantly Rare by the North Carolina Natural Heritage Program.  Our lab has contributed greatly to 
understanding the geographic distributions of these six species of shrews using a variety of collecting techniques 
and a thorough analysis of voucher material in museums collections.  Also, we have discovered an unidentified 
taxon of shrew, and based on its morphological features we believe it is a member of the genus Sorex.  Individuals 
of this taxon have been captured only in the Alligator River National Wildlife Refuge area of northeastern North 
Carolina.  We have developed a robust range map for each species in North Carolina.  Our distributional data 
indicate that each of these species is more widespread and common than originally believed, which is invaluable 
when making management decisions about the conservation status of each species in the State.  Our data, for 
example, clearly indicate that the rock shrew (S. dispar) and American water shrew (S. palustris) should not be 
listed as Special Concern in North Carolina.  The status of the American pygmy shrew remains enigmatic.
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Do physical characteristics and human use affect the aquatic microbial 
community of lakes on Mount Desert Island, Maine?
Ashley Williams* and Parke Rublee
UNCG

Mount Desert Island, Maine has many ponds and lakes distributed across multiple watersheds.  Many of these 
water bodies lie with Acadia National Park where access and recreational activities are restricted.  Additionally, 
these water bodies span gradients of lake size, depth, elevation, and temperature. Surface water from selected lakes 
on Mount Desert Island was sampled during the summer of 2011 by filtering water onto GFF filters which were 
then placed in a CTAB (cetyltrimethylammonium bromide) buffer. DNA from these samples was then extracted 
using a standard chloroform-alcohol procedure. Quantitative polymerase chain reaction (qPCR) is being used 
to determine abundance of target prokaryotic and eukaryotic taxa. The community profiles will be compared  to 
determine if human use or physical characteristics can be correlated to microbial community structure.

Metabolic response to ocean acidification in the colonial cnidarian 
Hyrdractinia symbiolongicarpus.
Amanda G. Williams* and Constance L. Rogers-Lowery
Catawba College

Anthropogenic carbon dioxide emissions have increased at an astounding rate since the dawn of the industrial 
era.  Due to their incredible buffering capacity, the earth’s oceans have absorbed approximately 30% of all 
anthropogenic CO2, resulting in a global decrease in seawater pH.  This process, known as ocean acidification, has 
been shown to have profound effects on marine calcifiers, potentially due to the decreased availability of carbonate 
and bicarbonate needed for various calcification mechanisms.  While many studies have confirmed a decrease 
in calcification rate in some calcifying species, little is known about how acidification will affect metabolic rate.  
While much research is centered primarily on tropical corals, the effects of acidification on calcifiers that inhabit 
estuaries have not been well studied.  Estuaries are unique environments that play a crucial role in the growth and 
development of young marine organisms, so it is critical to understand the ecological and organismal implications 
of acidification in these areas.  Because they seem to be among the most sensitive to pH shifts and changes in 
dissolved carbon concentrations, some estuarine calcifiers may effectively serve as sentinel species.  This study 
examines metabolic rate in the calcifying colonial cnidarian Hydractinia symbiolongicarpus in response to exposure 
to environments with heightened concentrations of dissolved CO2.

Biogeography: Do microbes have it?
William Williams and Parke A. Rublee
UNCG

In 1934, Laurent Baas-Becking stated “everything microbial is everywhere, the environment selects.”  A recent 
compilation of studies of microbial communities censused across multiple environments by molecular methods 
found that only 15% of microbial taxa were present at more than one site.  A targeted, empirical approach was 
pursued in this study to investigate global distribution of 20 microbial taxa in freshwater lakes.  Samples were 
collected from 7 clusters of lakes in China, New Zealand, Europe, and the United States (New England, North 
Carolina, California, and Alaska). Real-time quantitative PCR was used with 20 prokaryotic or eukaryotic 
microbe-specific primers to assess presence and abundance of each microbial target. In contrast to previous studies, 
all 20 microbial targets (100%) were detected at multiple sites.  Target microbes were found at an average of 
81.7% of sites worldwide, with two present at all lakes.  Additionally, two lakes had detectable presence of all 20 
targets. The results support the “everything is everywhere” hypothesis, suggesting little geographic limitation of 
microbial distribution.
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The Protective Effect of Natural Flora on Pathogen Challenge in 
Caenorhabditis elegans
Robin Willis*, Dr. Michele Malotky
Guilford College

Natural flora can be defined as a blend of microbes that are routinely found within or on an organism.  Within 
the human body, natural flora is found generally wherever there is external environmental contact like the skin, 
respiratory tract, and the digestive tract.  The relationship between natural flora and its host is not completely 
understood, but it is thought to be a symbiotic relationship.  The natural flora receives nutrients, protection, 
mobility and a stable environment required for survival.  The host may benefit from nutritional and digestive 
support, and development of the immune system.  In addition, numerous studies suggest that natural flora may 
also influence the susceptibility of the host to a range of illnesses. This study is looking at the effect of antibiotics 
on natural flora and whether exposure to antibiotics which alter the natural flora, compromise protection against 
pathogens.  C. elegans was chosen as a model for this study for many reasons, including rapid growth cycle, the 
low cost and ease of maintaining cultures. The number of natural microbes found in the nematode is low and, 
under laboratory conditions, is composed primarily of a strain of Escherichia coli bacteria, OP50.  In order to test 
the possible protective effect of resident bacteria within it’s host, C. elegans were exposed to an antibiotic to which 
OP50 is susceptible, and subsequently challenging with different antibiotic resistant strains of pathogenic bacteria.  
If the natural flora provides protection, it would be expected that antibiotic treatment would amplify the effects of 
the pathogenic bacterial challenge.

Binding Properties and Function of M. undulatus Estrogen Receptors 
with Chlordane and the Effects of Amino Acid Mutation on Binding
Michael T. Wyngarden*, Mary B. Hawkins
NCSU

Estrogen, a steroid sex hormone, combines with intracellular estrogen receptors (ERs) to form a dimer that 
modulates the expression of a variety of genes.  The Atlantic croaker (M. undulatus) and all other teleost fish have 
three forms of estrogen receptors: ERα, ERβb, and Erβa.  It is possible for ERs to bind with naturally occurring 
estrogenic compounds, synthetic estrogens, and non-estrogenic compounds.  ERs share amino acid changes in 
the ligand binding domain that may influence ligand specificity and receptor function.  The goal of the study 
is to examine binding properties of Atlantic croaker estrogen ERs (acERα and acERBa) with a nonestrogenic 
ligand, chlordane and determine how the differing amino acids located on acERα and acERBa are related to the 
particular ER binding ability to different substances.  Bacterially expressed Atlantic croaker acERαs’ and acERBas’ 
binding ability to chlordane was compared to estradiol (E2).  On the M421 position, phenylalanine from acERBa 
was mutated to Methionine of acERα and binding specificities were compared to wild type acERα and acERBa 
binding.  Pure Chlordane did bind to acERα and acERBa but with chlordane mixed with isooctane, binding 
to the receptors was not as effective.  Chlordane does not bind as effectively to acERα and acERBa as estradiol. 
Methionine of acERα on the M421 position is related to increased binding of chlordane to ERs when compared 
to phenylalanine of acERBa.  It is possible for non-estrogenic compounds such as chlordane and possibly other 
non-estrogenic compounds to bind to ERs which may alter naturally occurring biological activity.
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Asteroid search
Sally Yacout*, Emma Keim, Kathryn Martin
Meredith College

Asteroids are snapshots of the early universe, mirroring planetary composition for various regions of space and 
preserving early pieces of the universe.  The Main Belt is a region of asteroids between the orbits of Mars and 
Jupiter. Our research addresses the question: are there unknown Main Belt asteroids and where are they?  This 
research project is part of an international asteroid search.  By using time-lapsed images of regions of Earth’s sky as 
recorded at the Astronomical Research Institute in Charleston, IL (with a 0.81m telescope), images are analyzed 
via Astrometrica software to identify reference stars and detect objects moving relative to the background stars.  
Asteroid discoveries are verified through the Minor Planets Center. In addition, various facets of asteroid discovery 
are explored such as main-belt asteroids, early methods of detection, asteroid composition and transpermia.  As a 
result of the research of this project, four undiscovered asteroids were identified from the data sets provided by the 
Astronomical Research Institute.

Physical–Chemical Characterization of the Phospholipid 1, 2- 
Dimyristoyl-sn-glycero-3-phosphatidylcholine (DMPC), Myristic Acid, 
Methyl Myristate and 1-Tetradecanol
Ramya Yadavalli and Willian C. Stagner
Campbell University

Phospholipids in association with membrane proteins form an essential part of naturally occurring lipid 
membranes, usually present as lipid bilayers. Presence of a polar head group with hydrophobic tails renders 
them amphiphilic and various membranes differ in their polar head groups. DMPC, a synthetic zwitterion 
glycerophospholipid has long been used as a model to study lipid binding and effect of various drugs. Its 
saturated nature further makes it an eligible candidate to formulate stable liposome formulations. Previous works 
provide evidence for polymorphism of DMPC and hence a systematic physical-chemical characterization of pure 
DMPC will serve as a useful contribution to the literature and preformulation studies. Melting point apparatus, 
Thermogravimetric Analysis, Differential Scanning Calorimetry and Hot Stage Microscopy provide insight into 
the thermal profile whereas Fourier Transform Infrared Spectroscopy and Powder X-Ray Diffractometry provide 
information about the functional groups and crystallinity of DMPC respectively. A similar approach is used to 
characterize and compare the fatty acid, myristic acid and its derivatives methyl myristate and 1-tetradecanol with 
DMPC.

Study of Microbiome and fermentation processes in the lagoon of a hog 
farm
Taek H. You, John J. Bang, Sang Seob Lee
Campbell University

In a hog farm, excretions of pigs are flushed into a lagoon where they are fermented by naturally existing 
microorganisms and then recycled to flush them again. The excretion entry point of the lagoon produces 
unpleasant odors while the distant point is relatively odorless. We are interested in finding out local microbial 
distributions within the lagoon as well as studying fermentation processes occurring in local areas of the lagoon. 
The materials were sampled in the hog farm lagoon of Murphy-Brown, LLC, Smithfield, North Carolina. 
An entry point of excretion products and a distant area from the entry point were compared for microbial 
distribution. Total DNA was extracted from the samples and sequenced by pyrosequencing. The bioinformatics 
provided microbial distribution information. The study results may provide valuable information in developing 
processes to remove odors of the lagoon and maintain most stable and healthiest conditions of the lagoon.
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Investigating the interactions of Pdx-1 and Pbx-1 with the somatostatin 
promoter
Melissa Young*, Greg Buhrman, Bob Rose
NCSU

Pancreatic beta cells are critical cells involved in regulated insulin production. This function relies on the 
interactions of multiple transcription factors on the gene promoter ultimately leading to the development of  a 
transcription activation complex. The transcription factors Pbx-1 and Pdx-1 interact with multiple promotor’s 
involved in pancreatic beta cell maturation and activation, including the insulin and somatostatin promotors. 
This project involves constructing a chimeric protein in which the DNA binding domains of Pbx-1 and Pdx-1 
are linked together in one protein construct.  This construct will be used in functional and structural studies of 
the somatostatin promoter. Linking the two transcription factors in one chimeric protein circumvents the need to 
use multiple proteins for crystallization. Previous crystallization studies with the Pdx-1 and Pbx-1 transcription 
factors have not yielded optimal diffracting crystals because of the need to use three components to form the 
protein:DNA complex. It is hoped that by combining the DNA binding domains of two transcription factors in 
one protein construct, this will allow for a more homogenous sample of the protein:DNA complex, which is an 
important characteristic of successful crystallization experiments.

Lock and Key Colloid Particles
Lei Zhang Presenter, Ashley Taylor, Stefano Sacanna, and David Pine
Winston Salem State University

The lock and key models using Pac-man particles is an alternative identification mechanism for directing the 
assembly of combined structures. The system was guided by Fischer’s lock- and key principle which consisted 
of colloidal spheres as keys and monodisperse colloidal particles with a spherical cavity as locks that bind. What 
makes this so specific is the fact that the assembly is controlled by how closely the size of a spherical colloidal key 
particle matches the radius of the spherical cavity of the lock particle. Viscosity measurements were also looked at 
because viscosity changes indicate the degree of lock and key bind changes.
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