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Commonwealth of Pennsylvania University Biologists 

44th Annual Meeting, April 19-21, 2013 

Schedule of Events 
 

Friday, April 19
th

, 2013 

6:00-9:00 Social Mixer  

Holiday Inn Banquet Room, 45 Holiday Inn Road, Clarion PA 16214 

Saturday, April 20
th

, 2013 

8:00-9:15  CPUB Directors Meeting 

   Science and Technology Center, Rm 243 

8:00-9:30 Registration 

   Science and Technology Center, 1
st
 Floor Lobby 

  Poster Set-up 

Science and Technology Center, 2
nd

 Floor Lobby (Ecology, Evolution, and 

Organismal Biology Category) 

Science and Technology Center, 2
nd

 Floor Lobby (Cellular and Molecular 

Category) 

  Refreshments (coffee, iced tea, and water)   

   Science and Technology Center, 1
st
 Floor Lobby 

9:30-9:45 Welcome and Introduction 

   Science and Technology Center, Rm 122 

9:45-10:45 Plenary Address, Dr Janet Stout, Director of Special Pathogens Laboratory 

  Title:  Legionnaires’ Disease:  From Invisibility to Infamy 

   Science and Technology Center, Rm 122 

10:45-10:55 Break 

10:55- 11:55 Plenary Address, Dr. Miranda I. Teboh-Ewungkem, Mathematical Biosciences 

Institute at the Ohio State University 

Title:  Modeling and Control of Malaria: The impact of the Anopheles 

mosquito lifestyle, feeding and reproductive habits 

   Science and Technology Center, Rm 122 

12:00-1:30 Buffet Lunch 

   Eagle Commons Dinning Hall 

1:30-2:30 Platform Session I- Ecology, Evolution, and Organismal Biology 

   Science and Technology Center, Rm 122 

  Platform Session II - Cellular and Molecular Biology 

   Science and Technology Center, Rm 120 

Platform Session III - Biology Education  

   Science and Technology Center, Rm 123 

Platform Session IV - Cellular and Molecular Biology 

   Science and Technology Center, Rm 125 

 

2:30-3:30 Poster Session I - Ecology, Evolution, and Organismal Biology 

   Science and Technology Center, 2
nd

 Floor Lobby 

  Poster Session II - Cellular and Molecular Biology 
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   Science and Technology Center, 3rd Floor Lobby 

  Poster Session III – Biology Education 

   Science and Technology Center, 3rd Floor Lobby 

3:30-4:30 Platform Session V- Ecology, Evolution, and Organismal Biology 

   Science and Technology Center, Rm 122 

  Platform Session VI - Cellular and Molecular Biology 

   Science and Technology Center, Rm 120 

Platform Session VII- Cellular and Molecular Biology 

   Science and Technology Center, Rm 123 

Platform Session VIII- Ecology, Evolution, and Organismal Biology 

   Science and Technology Center, Rm 125 

Platform Session IX- Ecology, Evolution, and Organismal Biology/ Cellular  

and Molecular Biology (Graduate) 

   Science and Technology Center, Rm 136 

 

4:30-5:30 Concurrent Workshops and Presentations 

  1)   Using case studies to teach science by Dr Suzie Boyden 

   Room – 123 STC 

2) Integration of applied and fundamental research into STEM curriculums by Dr 

Ben Legum 

Barnes Science Center 

3)   A Introduction to JMOL as a Teaching and Research Tool by Dr Bill Barnes 

Room – 211 STC 

4)   Methods in Archaeobotanical Analysis by Dr. Susan Prezzano 

 Room – 125 STC 

5)   Introduction to the Biology of Amphibians and Reptiles by Drs. Kurt  

Regester and Andrew Keth 

 Room – 207 STC 

6) Western PA Backcountry Basics by Dr Shannon Nix 

 Room - 205 STC 

7) The CMU Genetics Cognitive Tutor: Support for Student Problem  

Solving by Albert Corbett, Linda Kauffman, Ben MacLaren, and  

Angela Wagner 

 Room – 217 STC 

 

4:30-5:30 CPUB Business Meeting 

   Science and Technology Center, Rm 122 

5:30  Poster Tear Down 

6:00-8:00 Banquet and Awards 

   Gemmell Student Center, Multi-Purpose Room 

Sunday April 21
st
, 2013 

Old Growth Forest Hike (Cook Forest) conducted by Ed Frank, geologist, DCNR 

Conservation Volunteer 
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Keynote Address 

 
Dr Janet E. Stout 

Special Pathogens Laboratory 
 

Dr. Janet E. Stout is director of Special Pathogens Laboratory, and a research associate 

professor at the University of Pittsburgh Swanson School of Engineering in the 

Department of Civil and Environmental Engineering.  

 

Internationally recognized for more than 30 years of pioneering research in Legionella, her 

expertise includes disinfection and control strategies for the prevention of Legionnaires’ 

disease.  

 

Credited as the first to demonstrate the link between the presence of Legionella in hospital 

water systems and Legionnaires’ disease, Dr. Stout’s seminal discovery shifted the focus 

from cooling towers to water distributions systems as the primary source for Legionnaires’ 

disease. Her findings changed the direction of research and expanded the water treatment 

industry’s approach to controlling Legionella. To date, Dr. Stout has evaluated every 

major Legionella disinfection technology used today. 

She was also instrumental in developing the first U.S. prevention strategy for  

hospital-acquired Legionnaires’ disease in 1993. Later adopted by the Veteran’s Health 

Administration and others across the U.S. and in Europe, the guideline continues to serve 

as a model for Legionella guidelines.   

 

Dr. Stout’s research of more than 100 publications on Legionnaires’ disease in water 

systems of homes, buildings, hospitals, hotels and utility water systems has appeared in 

major medical and scientific peer-reviewed journals. In addition, she co-authors the 

Legionella chapter in Hospital Epidemiology and Infection Control, Harrison’s Principles 

of Internal Medicine, and the Manual of Clinical Microbiology, and UptoDate.com. She 

currently serves on the editorial board of Infection Control and Hospital Epidemiology.  

 

An active member in several professional organizations, Dr. Stout serves on the 

Legionella standards committees for the Cooling Technology Institute and the American 

Society of Heating, Refrigerating and Air-Conditioning Engineers. 

 

Dr. Stout received her BS in biology from the Clarion University and is the recipient of 

the university’s Distinguished Alumni Award. She holds a master’s degree and PhD in 

infectious disease microbiology from the University of Pittsburgh Graduate School of 

Public Health.    
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Keynote Address 

 
Dr. Miranda I. Teboh-Ewungkem 

Department of Mathematics, Lafayette College 
 

Miranda Teboh-Ewungkem is Assistant Professor of Mathematics at Lafayette College and a 

Visiting Lecturer for the Mathematical Biosciences Institute at the Ohio State University.  She is 

keenly interested in using mathematics to understand the dynamics of infectious diseases, 

particularly malaria, and understand their transport across capillaries into tissues. Her models of 

the dynamics of malaria transmission show naturally occurring oscillations, useful knowledge for 

its eventual control. She has organized an international workshop and conference at the 

University of Buea for faculty from colleges and universities in Africa, the U.S. and Europe to 

share ideas for the use of mathematics to study some of the world’s most troubling health 

problems. 
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2013 Outstanding Student Award Recipients 

 
In 1977 CPUB initiated an Outstanding Student Awards Program to honor a life science student at 

each Pennsylvania SSHE University who best exemplifies scientific scholarship and academic 

achievement. These awards are presented each year at the CPUB Annual Meeting. The criteria for 

student selection are established by the department members at each university. Student award 

winners are provided funding by CPUB and the individual departments so that they can attend the 

Annual meeting.  

 

This honor of distinction is given to one student at each SSHE University, but it represents the 

academic virtues possessed by numerous students who attend these Pennsylvania Universities. Many 

of the previous CPUB Award winners are presently attending various graduate and medical 

programs. Others have graduated and are presently involved in scientific research, teaching or 

medical professions.  

 
Kelsey Matthews, Bloomsburg University 
 

 Kelsey Matthews will graduate in May, 2013 with a B.S. Biology degree with a concentration in 

Pre-Medical Sciences and a minor in Chemistry.  Kelsey is a member of the Honors Program at 

Bloomsburg University and has been on the Dean’s List each semester maintaining an impressive 

3.97 GPA.  Her outstanding academic record has been recognized by her election into the Phi Kappa 

Phi and Beta Beta Beta national honor societies and has been named to Who’s Who Among College 

and University Students.  Kelsey has received a host of awards including the University Honors 

Scholarship, the Biological and Allied Health Sciences Scholarship, and the BAHS Outstanding 

Senior in Biology Award.  Kelsey has been very active in undergraduate research.  Her honors 

research project examined the signal transduction pathways that lead to multidrug resistance gene 

activation and antifungal resistance in the opportunistic fungal pathogen Candida glabrata.  Kelsey’s 

extracurricular activities are equally impressive.  She is a Co-President of the Helping Others Club 

on campus and is an active member of the Pre-Medical Science Club.  She has an extensive history 

of volunteer service at Lewiston Hospital, Danville State Hospital, House of Care hospice and EOS 

Therapeutic Riding Center.  Further, she was accepted and participated in two competitive physician 

shadowing programs (Geisinger Medical Center’s Jan-Plan and the Sophomore Experimental 

Learning Program at Lewiston Hospital) during her undergraduate career.  During her summers, 

Kelsey has also worked as a lifeguard and is a volunteer coach of a youth swim team.  After 

graduation, Kelsey will continue to pursue a career in medicine by attending Philadelphia College of 

Osteopathic Medicine in Philadelphia. 

 

Frank Christopher, California University of Pennsylvania 
 

Frank is a hard-working and high-performing student academically and a truly impressive university 

citizen.  Frank’s current grade point average is 3.78.  He is an engaged student in the classroom who 

asks serious questions and elevates the learning environment for his peers.  Frank has completed two 

summer jobs as a biological technician in the U.S. Fish and Wildlife Service, and his performance on 

the job has been highly praised.  My colleague at Blackwater National Wildlife Refuge described 

Frank as “my best technician ever” and as “the full package.”  Frank has been active in the California 

University of Pennsylvania Student Chapter of The Wildlife Society for 3.5 years, and he has been an 
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officer for three of them, serving as Vice-President twice and currently as President.  Frank’s 

leadership and commitment to the group was the key ingredient to the recent Student Chapter of the 

Year Award bestowed on our student chapter at the 2012 national conference.  Also at the national 

conference, Frank presented a poster about the macroinvertebrate study he did with Dr. Argent.  The 

poster was actually sought out by several invasive species scientists who praised Frank for his 

research efforts.   Frank is currently working on a manuscript with Dr. Argent summarizing his 

knotweed research project.  Frank is also an active member and two-time officer (Secretary and 

Treasurer) of the CalU Archery Club.  He has served as a Peer Mentor for three years at CalU, 

helping incoming freshman adjust to campus life.  In addition to his academic and service 

achievements, Frank is a compassionate, motivated, and impeccably honest individual.  I believe he 

possesses all the qualities necessary to become an outstanding professional.  Overall, Frank has had 

an impressive career at California University of Pennsylvania's Department of Biological and 

Environmental Sciences. 

 

Rukayat A. Balogun, Clarion University of Pennsylvania  
 

Rukayat A. Balogun is a senior who will graduate with a B.S. Molecular Biology/Biotechnology with 

Honors.  Her cumulative GPA of 3.89 earned her Dean’s List every semester.  Rukey has been 

involved in translational medical research from her freshman year in the laboratory of Dr. Doug 

Smith and has attended and presented at the annual CPUB meeting all four years.  In addition to 

being a leader in the classroom and laboratory, Rukey has been a leader in her extracurricular 

activities.  She has been a Residence Life Community Assistant and a member of the New Student 

Orientation Team since 2010.  She has received numerous scholarships including a 4 year Board of 

Governors Scholarship, the Alpha Kappa Alpha and Andrew M. Bradley Scholarships in 2009, and 

the William and Elizabeth Hart Scholarship in 2011.  Rukey was nominated for membership in 

Sigma Alpha Pi National Society of Leadership and Success and Beta Beta Beta Biology Honor 

Society.  She was awarded “Rookie” Resident Assistant of the Year in 2011, an award given to a first 

year Resident Assistant who excelled in the position and in 2011 she was named Clarion University 

Minority Student Services Student of the Year.  Rukey was awarded internships at University of 

Medicine and Dentistry of New Jersey, a summer premedicine program, in 2011 and at Clarion 

Research Group, a translational medicine biotechnology company at the Barnes Center for 

Biotechnology for the summers and academic years from 2010 to the present.  She has also served as 

a research lab manager this year in her laboratory.  Rukey is a founding member of the Translational 

Research/Medicine Club and belongs to the Health Careers and Ultimate Frisbee Clubs and has 

served her local community as a volunteer girls basketball coach.   She was recently accepted to the 

University of South Carolina Medical School where she will have her tuition paid by the Armed 

Forces Health Professions Scholarship Program.   

 

Anita A. Wade, East Stroudsburg University 
 

Anita is a Senior with dual majors in Biotechnology and Biochemistry. Her current GPA is 3.99 and 

she has been on the Dean's List every semester. Her academic accomplishments include awards for 

academic achievement from the Chemistry department, the Office of Multicultural Affairs, and 

Sigma Xi, the Scientific Research Society. She is also a member of the ESU Honors program through 

which she participated in a summer study abroad trip to China. During the summer of 2011, she was 

a research intern under the supervision of Dr. Ted Ross at the Center for Vaccine Research at the 

University of Pittsburgh. Her project was titled Generation of Full Length and Soluble Hemaglutinin 

from Fort Monmouth/1/1947. In the summer of 2012, Anita was a research intern at Penn State 
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Hershey College of Medicine under the guidance of Dr. Rebecca Craven in the Department of 

Microbiology and Immunology. Her project was entitled Retroviral capsid protein dimer: Distinct 

roles for the interface residues in immature particle assembly and capsid maturation. At ESU, she 

engaged in an undergraduate research project involving the characterization of normal and sickle cell 

hemoglobin with Dr. John Freeman and also did an independent study of the presence of antibodies 

against Toxoplasma gondii in bovine and cat serum samples with Dr. Abdalla Aldras. Anita is an 

active member of the ESU community who has demonstrated impressive leadership skills. She has 

served the Vice President and Secretary of the Biology Club and as a member of the Executive Board 

of the ESU Christian Fellowship. After graduation, Anita plans to work in biomedical research 

before pursuing a Ph.D. in Biochemistry or Virology. 

 

Luke D. Piper, Indiana University of Pennsylvania  
 
Luke has maintained a 4.0 GPA throughout his time here at IUP, while undertaking a challenging 

pre-med curriculum. He has also been involved in a research project with Dr. Robert Hinrichson, 

looking at the effects of caffeine on biological rhythms of Paramecium tetraurelia.  He has been on 

the Dean’s List and won a Provost Scholarship, is a member of the Phi Kappa Phi National Honor 

Society, and he received both a Robert E. Cook Honors College scholarship and the Robert E. Cook 

Valedictorian Scholarship. In addition, he is a certified EMT and serves as a Deputy Coroner with 

the Indiana County Coroner’s Association. Luke also plays the trombone in the IUP Marching Band 

and plays with several musical groups based out of Grace Methodist Church. He will be attending 

Penn State College of Medicine and hopes to specialize in orthopedic surgery, cardiothoracic 

surgery, neurosurgery or anesthesiology. 

 

Jordan R. Kemfort, Kutztown University 
 

Jordan graduated in December 2012, having completed a double major in Biology and 

Environmental Science with at QPA of 3.5/4. Jordan has been an active member of Kutztown’s 

Environmental Action Club and Outdoors Club, served as campus coordinator for the “Take Back the 

Tap” campaign, and has volunteered for Hawk Mountain Sanctuary, Schuylkill Rehabilitation 

Center, the PA Renewable Energy and Sustainable Living Festival, and the KU Earth Day 

Celebration. In the Biology Department, Jordan has served as a tutor for genetics. Jordan also 

completed a 3-credit research project on the sun-compass orientation of honeybees. He is a co-author 

of a multi-authored paper recently accepted for publication in the Journal of Experimental Biology 

and first author of a second paper currently in review at JEB. The latter is the topic of his 

presentation at this year’s CPUB meeting. Jordan plans to enter Bucknell University’s M.S. Program 

in Animal Behavior in January 2014. 

 

Mathew J. Knarr, Lock Haven University 

 

Matthew J. Knarr is the 2012-2013 CPUB Outstanding Student from Lock Haven University (LHU).  

Matt is a senior who will graduate in May 2013 with a Bachelor of Science (B.S.) degree in Biology 

with a Cellular and Organismal concentration and an Associate of Applied Science (A.A.S.) degree 

in Nanotechnology.  Matt has maintained an overall GPA of 3.85 and has earned Dean’s List 

distinction since 2009.  He is an LHU Honor student and a member of the Honor Society of Phi 

Kappa Phi (PKP).  Matt is active in numerous clubs within the science disciplines including the 

Biology Club, Marine Science Club, Nanotechnology Club, and the Pre-Med Club.  Over the past 3 
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years Matt has completed numerous independent research projects.  These research projects have 

been presented in a variety of venues as poster or oral platforms and include:  “Isolation, Growth, 

and Identification of Community-acquired Methicillin-resistant Staphylococcus aureus (CA-MRSA) 

in and around the LHU Community”;  “Synthesis of ZnO nanoneedles using a Au nanoparticle 

catalyst for biological applications related to intracellular penetration”; Characterization of 

Unknown Bacterial Isolates from Myotis lucifugus Infected with the White Nose Syndrome fungus”; 

and “The Geomicrobiological and Geochemical Investigation of Extracted Void Water from Ancient 

Enhydro Agates”.  In the Summer of 2012, Matt was awarded an REU/Internship at the Pennsylvania 

State University Hershey Medical Center Cancer Research Institute to be a part of a research team 

investigating “Metastatic Melanoma CD 82 Circulating Tumor Cells (CTC’s) from Peripheral Blood 

Employing Immunomagnetic Separation Techniques”.  Currently Matt and his research colleagues 

are drafting a manuscript to be submitted for review and publication in late 2013.  Matt has been 

accepted into Case Western University Pathology and Cancer Biology program where he will pursue 
his Doctoral degree (Ph.D.) beginning this summer.   

 

Nichole Eshleman, Mansfield University 
 

Nichole Eshleman, from Wellsville, PA, will graduate summa cum laude from Mansfield University 

in May 2013.  She will receive a B.S. in Biology, with a minor in Chemistry and has obtained a QPA 

of 3.973 (overall) and 3.975 (in the major).  Nichole has earned Dean’s List distinction (QPA 3.50-

3.99) on three occasions and President’s List (QPA 4.00) four times.  Her outstanding academic 

achievements have been rewarded with nominations to Who’s Who Among Students in American 

Universities and Colleges and Sigma Zeta (National Honor Society for Science and Mathematics).  

She has won several awards including the Board of Governors Priority Scholarship, Meyer Endowed 

Scholarship, Mansfield University Dining Services Scholarship, Chemistry Achievement Award, 

Colleges against Cancer Outstanding Student Award, and the Mansfield University Student 

Leadership Certificate.  Nichole has served Mansfield University as a Supplemental Instruction 

Leader for General and Organic Chemistry classes.  She received an internship through the Research 

Experiences for Undergraduates Program at the University of Kentucky Department of Molecular 

and Cellular Biochemistry, funded by the National Science Foundation.  Her research project 

entitled, “Experimental Analysis of the Dephosphorylation of AMP-activated Protein Kinase 

(AMPK)” was presented at CPUB, Clarion.  Additional research at Kentucky has resulted in a 

manuscript submitted to the Journal of Biological Chemistry.  Nichole’s research, conducted at 

Mansfield University, “Determination of Optimal Concentrations for Populations of Toluene 

Degrading Bacteria in Soil” was also presented at CPUB.  Nichole has been extremely active in 

campus and community service organizations with memberships in the Mansfield University Leo 

Club (current Vice-President); Biology Club (former treasurer, secretary); Colleges against Cancer 

(current president, former Relay for Life chair); Student Alumni Ambassadors (former president); 

Sigma Zeta (current vice-president); and Chemistry Club.  Following graduation, Nichole plans to 

obtain her Ph.D. in Biomedical Sciences at the University of Arizona and become a university 

professor. 

 

Racheal Erb, Millersville University 
 

Racheal Erb is a senior in the Dept. of Biology at Millersville University. This spring she will 

graduate with Department Honors distinction with a BS in Biology and an option in Molecular 

Biology. Racheal has an excellent record of academic achievement attaining a cumulative 3.2 

QPA with a Major QPA of 3.51.  This spring, Racheal will defend her Departmental Honors 
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thesis under the supervision of Dr. Ryan Wagner. Her research has investigated the antimicrobial 

nature of secondary metabolite extracts from Ailanthus altissima and development-related 

changes in these metabolites. She has successfully written several grant proposals (including a 

CPUB Student Research Grant, a Millersville University Student Research Grant, a Biology 

Student Investigator Grant, and a Keever Biology Training Scholarship) which have partially 

funded her research. In addition to developing her interests in plant-microbe interactions, 

Racheal has also pursued other research opportunities including: disease (fungal) impact on 

protein activity; plant-insect interactions of Ailanthus altissima; and field research involving 

carrion ecology and the interactions of biofilm development and carcass decay.  This last project 

has involved a collaborative research effort between MU (advisor Dr. John Wallace) and the 

University of Dayton (PI Dr. Eric Benbow), where Racheal visited to assist with data analysis.   

 In addition to her academic pursuits, Racheal has been an invaluable addition to multiple 

courses in the MU Biology Department including Plant Biochemistry, Plant Physiology, 

Microbiology and Botany, where she has worked as a laboratory assistant/student technician.  

Racheal has also been very active in community involvement.  She has served as President of the 

MU chapter of the American Botanical Society of MU and the MU Botany Club, which is a new 

club on campus for which Racheal is one of the founders.  Racheal is also active in the 

Entomology Club and the MU Navigators.  Off campus, Racheal is a volunteer coach for the 

Donegal Youth Soccer program.   

 Racheal’s success has been recognized by the MU Biology Department and has led to her 

accepted into the Microbiology program at both Iowa State University and the University of 

Georgia where she will begin, at one of these schools, her Ph.D. studies this fall (2013).   
 

Carley J. Heck, Shippensburg University 

 
Carley has excelled in academics earning a GPA of 3.9 as a student in the rigorous Biotechnology 

Concentration at Shippensburg University, while participating extensively in both academic and 

extracurricular pursuits. Carley has been actively involved in undergraduate research with Dr. Sherri 

Bergsten at SU studying the role of two autophagy-related genes in glioma cells.  She will be 

working this summer in the laboratory of Dr. Robert Ulrich, Chair of the Immunology Department, 

Toxinology Division at the United States Army Medical Research Institute for Infectious Diseases 

(USAMRIID), Fort Detrick, MD funded by an ORISE research fellowship.  Outside of the 

classroom, she is a member of the SU Honors Program, the SU Concert Choir, and the Madrigal 

Singers, for which she is currently serving as vice president of both choirs.  She is also a member of 

Act V Productions and serves on the SU Activities Program Board, the SU Student Senate Library 

Committee and she is a member of the stage crew for the H. Ric Luhrs Performing Arts Center at 

Shippensburg University. Carley has accrued several honors including the Biology Support Fund 

Award for Excellence in Biotechnology and the Commonwealth of Pennsylvania University 

Biologists Outstanding Biology Student Award as well as induction into Tri Beta Biology Honor 

Society and placement on the Dean’s List every semester.  She is also a recipient of a Shippensburg 

University Board of Governors Scholarship and the Taylor N. Seitzinger Memorial Scholarship.  

Carley will graduate Suma Cum Laude in May 2014 with a B.S. in Biology/Biotechnology and a 

minor in Biochemistry.  After graduation, Carley is planning to continue her education in a Ph.D. 

program in Biochemistry or Cell/Molecular Biology. 
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Nathan Kapaldo, Slippery Rock University 
 

Nathan Kapaldo is the CPUB Outstanding Student for 2013 from Slippery Rock University.  Nate is 

a senior graduating in May 2013 with a BS in Biology and a minor in chemistry.  Nate has an 

excellent 3.64 grade average so far.  He has been doing research with Dr. Jack Layne and Dr. Stacy 

Hrizo for two years on the cold tolerance of Drosophila melanogaster with mutations in the TPI 

gene.  He presented that work at the CPUB annual meeting in 2012 and is currently readying it for 

publication.  Additionally, Nate is one of the student workers for the Dept. of Biology, helping to 

maintain the plants in the greenhouse and doing whatever needs to be done around the department.  

And, he finds time to be an active member of the U.S. Army ROTC and will be commissioned as an 

officer in May.  After graduation, Nate will be attending veterinary school at Kansas State 

University. 
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Student Research Grant Recipients for 2012-2013 

 

 
Megan Bean, Clarion University: “Elucidation of the Unfolded Protein Response During Times 

of Cellular Stress”, CPUB Faculty Mentor: Dr. Craig Scott. 

 

 

Ryan Flannery, Kutztown University: “Seasonal Patterns of Interaction among Delphinapterus 

leucas in a Zoological Setting”, CPUB Faculty Mentor: Dr. Wendy Ryan. 

 

 

Christopher Smyth, Lock Haven University: “Diversity of Fungal Isolates from Freshwater 

Sponge, Spongilla fragilis Leidy (Porifera)” CPUB Faculty Mentor: Dr. Barrie Overton. 

 

 

Tobechukwu Ukah, Indiana University: “Generation of a Transgenic Zebrafish Line to 

Characterize Kidney Injury and Regeneration”, CPUB Faculty Mentor: Dr. Cuong Diep. 

 

 

Nicholas Vallillo, Kutztown University: “Mutagenic Potential of Cell-Phone Radiation on 

Salmonella enterica subsp. enterica Serovar Typhimurium ATCC ® 29629 ™ in Conjunction 

with a Modified Ames Protocol”, CPUB Faculty Mentor: Dr. Angelika Antoni. 
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Platform Session I 

Ecology, Evolution and Organismal Biology 

Saturday, April 20, 2013 

1:30-2:30 PM, Science and Technology Center 

Rm 122 

Undergraduate Students  

 
1:30-1:45 N. Hartley* and C. Hardy, 2013 

Floristic Inventory of a Hydrosere Community in Safe Harbor, Lancaster 

County, Pennsylvania Millersville University 

 

1:45-2:00 R. Erb* and R. Wagner, 2013 

The impact of senescence on antimicrobial activity and polyphenol oxidase 

activity in Ailanthus altissima.  Millersville University 

 

2:00-2:15 D.C. Glasbrenner* and J.M. Kagle, 2013 

Determination of optimal growth of Magnetospirillum magnetotacticum and 

formation of nanomagents in varying environmental conditions 

Mansfield University  

 

2:15-2:30 L. Fuerst* and S. Stein, 2013 

The effects of soil toxicity on oregano germination, growth and lead 

absorption. Mansfield University 
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Platform Session II 

Cellular and Molecular Biology 

Saturday, April 20, 2013 

1:30-2:30 PM, Science and Technology Center 

Rm 120 

Undergraduate Students  

 
1:30-1:45 N. Nepal * and M. Baguinon, 2013 

Studies on the antioxidant and radical scavenging properties of curcumin and 

cinnamic acid in Bacillus subtilis Kutztown University of Pennsylvania 

 

1:45-2:00 C. Heck*, E. Shadle*, J. Sergent, J. Rauchut, L. Elliott, and S. Bergsten, 

2013 

Expression, Cloning, and Sequencing of Atg4c Variant 1 and p62 Autophagy 

related cDNA from Glioma Cells Shippensburg University 

 

2:00-2:15 K. Mathews*  and K. Henry, 2013 

Testing the Effects of Signal Transduction Inhibitors on Azole Resistance in the 

Opportunistic Fungal Pathogen Candida glabrata Bloomsburg University 

2:15-2:30 R. Siegel*, J. Gruver, D. Mitchell , and D. Smith, 2013 

The Development of Biofilm Resistant Eye Care Materials. 

Clarion University of Pennsylvania 
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Platform Session III 

Biology Education Saturday, April 20, 2013 

1:30-2:30 PM, Science and Technology Center 

Rm 123 

Undergraduate Students  

 
1:30-1:45 V. Nowaczyk* and H. Travis, 2013 

Teaching Genetics/ Evolution in the 7th Grade Classroom 

Indiana University of Pennsylvania 

 

1:45-2:00 M. Myers-Claypole* and T. Holly, 2013 

Assessing the effectiveness of a student teacher in a high school Biology II 

class Indiana University of Pennsylvania 

 

2:00-2:15 Tickerhoof III* and H. Travis, 2013 

Effectiveness of Instruction during a Genetics Unit in a Ninth and Tenth Grade 

Biology Classroom Indiana University of Pennsylvania 
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Platform Session IV 

Cellular and Molecular Biology 

Saturday, April 20, 2013 

1:30-2:30 PM, Science and Technology Center 

Rm 125 

Undergraduate Students  

 
1:30-1:45 R. Balogun*, A. Knauer, K. Hart, C. Patel, C.L. Bering, J. Rutkowski, and 

D.M. Smith, 2013 

Investigating Urinary Proteins as Inhibitors of Uropathogen Biofilms. 

Clarion University of Pennsylvania 

 

1:45-2:00 M. Clay*, H.M. Mitchell, P.W. Sheehan, K.J. Hart, A.D. Cypher, D.M. 

Smith, and A.C. Keth, 2013 

Progress on the development of a field-based kit for the detection of 

Batrachochytrium dendrobatidis chytrid fungus infections in amphibians. 

Clarion University of Pennsylvania 

 

2:00-2:15 A.J. Knauer*, R.A. Balogun, T.J. Peretic, J. Talley, K. Strauser, E.L. 

Carter, J.B. Touster, A. Lockwood, D. Clark, and D.M. Smith, 2013 

Purification of an Antimicrobial Molecule Found in Human Urine Via Solid 

Phase Extraction Techniques Clarion University of Pennsylvania 

2:15-2:30 K. Koziara* and S. F. Hrizo, 2013 

Examination of Fermentation Activity in Yeast Expressing Mutant Alleles of 

Triose Phosphate Isomerase Slippery Rock University of Pennsylvania  
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Platform Session V 

Ecology, Evolution and Organismal Biology 

Saturday, April 20, 2013 

3:30-4:30 PM, Science and Technology Center 

Rm 122 

Undergraduate Students  
  

3:30-3:45 J. McEvoy*  and B. Overton, 2013 

Isolation of endophytes from Tsuga canadensis for use in biocontrol of 

Geomyces destructans and evaluation for secondary metabolite production 

Lock Haven University of Pennsylvania  

  

3:45-4:00 C. Smyth* and B. Overton, 2013 

Isolation of endophytic fungi from the marine sponges Halichondria bowerbanki 

and Microciona prolifera obtained from the Atlantic coastline 

Lock Haven University of Pennsylvania 

 

4:00-4:15 C. Smyth* and B. Overton, 2013 

Application of the Alternative Host Hypothesis elucidates potential virulence 

genes in Geomyces destructans  Lock Haven University of Pennsylvania 

 

4:15-4:30 J. Perryman* and B. Overton, 2013 

The use of Calcofluor White to visualize cupping erosions and fungal mycelium 

on bat wings infected with Geomyces destructans 

Lock Haven University of Pennsylvania 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



19 

 

 

Platform Session VI 

Cellular and Molecular Biology 

Saturday, April 20, 2013 

3:30-4:30 PM, Science and Technology Center 

Rm 120 

Undergraduate Students  
  

3:30-3:45 S. Lee*, L. Perry*, C. Batties, and L. Elliott, 2013 

Identification of bacterial isolates using rRNA sequence analysis 

Shippensburg University of Pennsylvania  

 

3:45-4:00 K. Chelius*, A. Kraus, W. Okwaare, J. Pilato*, and L. Elliott, 2013 

Elucidating the role of autophagy and Atg5 in infection and survival of Shigella 

flexneri Shippensburg University  

 

4:00-4:15 N. Eshleman*, T. Gao, S. Hensley, 2013 

Experimental Analysis of the Dephosphorylation of AMP-Activated Protein 

Kinase (AMPK) Mansfield University  

 

4:15-4:30 M. Knarr*, S. Almar, K. Chung, A. Sharma, G. Robertson, and J. Ingram, 

2013 

A novel technique for isolating melanoma circulating tumor cells using 

melanoma specific 9.2.27 antibodies conjugated to iron oxide nanoparticles 

Lock Haven University 
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Platform Session VII 

Cellular and Molecular Biology 

Saturday, April 20, 2013 

3:30-4:30 PM, Science and Technology Center 

Rm 123 

Undergraduate Students  
  

3:30-3:45 T. Seacor*, M. Striluk*, and C. Howell, 2013 

Investigation of Nematode Diversity using Scanning Electron Microscopy and 

Fluorescent Microscopy Lock Haven University of Pennsylvania 

 

3:45-4:00 Z. Prokopiak* and C. Steglich, 2013 Harderian Gland Secretion of Anolis 

carolinensis Slippery Rock University of Pennsylvania 

 

4:00-4:15 M. Saxion*, B. Henry, and J. Piserchio, and C. Steglich, 2013 

Isolation of a protein produced in the Harderian gland of Thamnophis sirtalis 

(garter snake) by expression of the cloned gene in Escherichia 

Slippery Rock University 

 

4:15-4:30 J.M. Lippincott*, M.W. Kehoe, and C.M. Scott, 2013 

Understanding Cellular Stress: A Genetic Linkage Between ERAD and the UPR 

Clarion University 
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Platform Session VIII 

Ecology, Evolution and Organismal Biology 

Saturday, April 20, 2013 

3:30-4:30 PM, Science and Technology Center 

Rm 125 

Undergraduate Students  
  

3:30-3:45 J. Kemfort* and W. Towne, 2013 Can honeybees learn the relationship 

between the sun's course and a novel landscape? Kutztown University 

  

3:45-4:00 S. Yocom*, M. Petersen, and J. Wallace, 2013 

Assessing the effects of local and landscape factors on the abundance of Tipula 

paludosa Meigen in turfgrass habitats 

Millersville University of Pennsylvania 
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Platform Session IX 

Ecology, Evolution and Organismal Biology/Cellular and 

Molecular Biology 

Saturday, April 20, 2013 

3:30-4:30 PM, Science and Technology Center 

Rm 136 

Graduate Students  
 

3:30-3:45 M. McCrea*, J. McAnulty, and S.L.Meiss, 2013  

Microbial Growth in Response to AMD in 24 hour cycle 

California University of Pennsylvania  

 

3:45-4:00 G. Ibrahim* and K. Henry, 2013 

Identification of a putative Gcn5-like histone acetyltransferase and its role in 

antifungal drug resistance in Candida glabrata 

Bloomsburg University 

 

4:00-4:15 H. Hopkins* and M. Foradori, 2013 

Morphological variation among Argiope aurantia 

Edinboro University 

 

4:15-4:30 T. Ukah* and C. Diep, 2013 

Generation of a Zebrafish Transgenic Line to Characterize Kidney Injury and 

Regeneration. 

Indiana University of Pennsylvania 

 

 

  

 

*Denotes presenting author
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Poster Session I 

Ecology, Evolution and Organismal Biology 

Saturday, April 20, 2013 

2:30-3:30 PM, Vincent Science Center 

2nd Floor STC 

Undergraduate/Graduate Students  
 

 Graduate Student 
 

 J. Bilak*, T.B. Hummel, S.N. Sullivan, M.J. Walker, M.T. Martin, C.S. Brooks, E.J. 

Chapman, and K. Regester, 2013 

Prevalence of two emerging infectious diseases among Eastern Hellbender (Cryptobranchus 

a. alleganiensis) populations in western Pennsylvania Clarion University of Pennsylvania 

 

J. Eckman*, S. Seiler, 2013 

Pine Creek Aquatic Investigation Lock Haven University 

 

B. Hake* and A. Turner, 2013 

Effect of Large Woody Debris Addition on Stream Morphology and Fish Habitat in the 

Allegheny National Forest Clarion University of Pennsylvania 

 

S. Hockenberry*and S. Boyden, 2013 

Interference to old-growth forest restoration management by hayscented fern (Dennstaedtia 

punctilobula): Assessing the ecological impact and management response of a native species 

behaving invasively Clarion University of Pennsylvania 

 

M. Medina-Flores* and J. Townsend, 2013 

Systematics of the Green Palm-pitvipers (Squamata: Viperidae: Bothriechis) from Northern 

Honduras Indiana University of Pennsylvania  

 

 Undergraduate Students 
 

 M. Bauer*, K. Burkholder, D. Dietz, R. Greenman, J. McFarland, T. Shaffer, and K. 

Regester, 2013 

Redback Salamanders (Plethodon cinereus) Avoid Chemical Cues of Predatory Garter 

Snakes (Thamnophis sirtalis) Clarion University of Pennsylvania 

 

C. Browne* and S. Harris, 2013 

Aquatic Insects of the Pine Lands of New Jersey, and Application of the EPT Water Quality 

Index. Clarion University of Pennsylvania 

 

A. Carl*, D. Mendez, B. Henry, A. Keth and S. Nix, 2013 

Further Investigations of the Effects of Disinfectants on the Microbial Community of Spotted 
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Salamanders using Biolog EcoPlates Clarion University of Pennsylvania 

 

B. Donoghy*, S. Seiler, and S. Rummel, 2013 

Morphological variation in brook trout associated with AMD impact and allometric growth. 

Lock Haven University 

 

E. Finver*, J. Stonebraker*, R. Hollingsworth, K. Yaccobucci, and S. Hrizo, 2013 

Examining Egg Laying Phenotypes in a Glycolytic Mutant Fly Model  

Slippery Rock University 

 

R. Flannery*, W. Ryan, and M. Baguinon, 2013 

Seasonal Patterns of Interaction among Delphinapterus leucas in a Zoological Setting 

Kutztown University 

 

D.C. Glasbrenner*, A. Hay, and J.M. Kagle, 2013 

Isolation of Chloramphenicol Degrading Bacteria from the Environment 

Mansfield University 

 

M. Gubler*and M. Stone, 2013 

Development of a Quantitative Technique to Assess For Stress in Small Amphibians Using 

Corticosterone as a Biomarker Kutztown University 

 

N. Hardina*, C. Steglich, and S. Hrizo, 2013 

Infection Susceptibility in a TPI Deficiency Model Slippery Rock University  

 

B. Henry*, A. Carl, S. Harvey, D. Mendez, and A. Keth, 2013 

Crayfish Population Assessment in Piney Creek, Limestone Township, Clarion County, PA 

Clarion University of Pennsylvania 

 

M. Hock*, H. Garrison, E. Young, K. Van Why, L. Kindlin, and R. Stewart, 2013 

Helminth prevalence and abundance in coyotes (Canis latrans), red fox (Vulpes vulpes) and 

gray fox (Urocyon cinereoargenteus) from Pennsylvania Shippensburg University 

 

T. Hummel*, S. Sullivan, M. Walker, M. Martin, C. Brooks, and K. Regester, 2013 

Assessment of infection by the fungal pathogen Batrachochytrium dendrobatidis among 

plethodontid salamanders in Cook Forest State Park, Pennsylvania 

Clarion University of Pennsylvania 

 

E. Jones* and C. Hanna, 2013 

Sex cues and site preference in the mealworm beetle (Tenebrio molitor) 

California University of Pennsylvania 

 

K. Kelly* and C. Bocetti, 2013  

Avian Survey of Kirtland Warbler Management Areas California University of Pennsylvania 

 

T. Kovacs* and N. Thomas, 2013 
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DDT/DDE levels in Double-crested Cormorants of the Susquehanna River 

Shippensburg University of Pennsylvania  

 

R. Lewis* and S. Boyden, 2013 

The Effect of Deer and Management on Tree Seedlings and Understory Richness in 

Pennsylvania Hardwood Forests Clarion University of Pennsylvania 

 

B. McCabe* and R. Maris, 2013 

A Comparative Analysis of the Skulls of Neanderthals and Anatomically Modern Humans 

Mansfield University 

 

M. McCutcheon*, S. Brown, and J. Layne, 2013 

Factors affecting mortality in Eurosta solidaginis populations 

Slippery Rock University of Pennsylvania  

 

H. Mitchell*, M. Clay, P. Sheehan, A. Cypher, K. Hart, D. Smith , and A. Keth, 2013 

Am I There? Development of a Novel Detection Method for Batrachochytrium dendrobatidis 

(Bd) Clarion University of Pennsylvania 

 

A. Pici* and R. Maris, 2013 

Effects of ethylene glycol on Rana catesbeiana development and weight gain. 

Mansfield University of Pennsylvania 

 

O. Pudliner* and M. Stone, 2013 

Changes in concentration of calcium in the trabecular bone in egg lying geckos 

Kutztown University of Pennsylvania  

 

L. Putt* and S. Seiler, 2013 

An investigation of morphological characteristics of spot croaker (Leiostomus xanthurus) and 

white mullet (Mugil curema) from Assateague Island National Seashore, Virginia 

Lock Haven University of Pennsylvania 

 

M. Stahr*, N. Hepfl, and A. Keth, 2013 

An Assessment of Temperature Preference of the Spotted Salamander (Ambystoma 

maculatum), As Affected by Digestion Clarion University of Pennsylvania 

 

K. Strauser*, R. Palmer, and A. Haines, 2013 

Detection of Deer Urine-based Lures To Mitigate Poaching Activity in Pennsylvania 

Millersville University of Pennsylvania 

 

S. Sullivan* and S. Harris, 2013 

Survey of Odonates of the Allegheny National Forest, Pennsylvania 

Clarion University of Pennsylvania 
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L. N.  Swiger* , B. Overton, and J.P. Calabrese.  2013. 

Characterization of unknown bacterial strains isolated from a deceased Myotis lucifugus 

(“little brown bat”) infected with the White Nose Syndrome (WNS) fungus Geomyces 

destructans (Gds). 

Lock Haven University 

 

T. Swinger* and A. Kutay, 2013 

Variations in habitat of aquatic insects within the West Branch Susquehanna River drainage 

basin Lock Haven University of Pennsylvania 

 

J. Weyant* and S. Boyden, 2013 

The Effects of Forest Management and Fern Presence on the Available Seed Bank 

Clarion University of Pennsylvania 

 

M. Zak*, K. Brittingham, M. Scott, D. Goble, E. Garton, J. Rachlow, and A. Haines, 
2013 

The Need to Incorporate Uncertainty into Recovery Goals for Endangered Species 

Millersville University of Pennsylvania 

 

S. Zelenka* and C. Bocetti, 2013 

Opening size and vegetation as predictors of Dusted Skipper presence and butterfly species 

richness in Northern Michigan California University of Pennsylvania 

 

  

  

  

  

  

  

  

  

  

  



27 

 

Poster Session II 

Cellular and Molecular Biology 

2:30-3:30 PM, Vincent Science Center 

3rd Floor STC 

Undergraduate/Graduate Students  
 

Graduate Students 
 

C. Matlack*, K. Warner, and D. Smith, 2013 

Effect of Seasonal Variations in Consumer Handling of Raw Produce on Microbial Biofilm 

Growth Clarion University of Pennsylvania  

 

H. Raguza* and D.M. Smith, 2013 

Determination of Optimum Sewage Solid Concentration for Maximal Growth of Native Mixed 

Algal Species as a Source of Biodiesel Fuel 

 

Undergraduate Students 

 
H. Bailey*, J. Racchini, and N. Bharathan, 2013 

Are Our Foods Genetically Modified? Indiana University of Pennsylvania 

 
C. Barnes*, S. Hrizo, and I. Fisher 2013 

Examination of Protein Stability of TPI mutants Expressed in Saccharomyces cerevisiae 

Slippery Rock University of Pennsylvania 

 

L. Batson*, M. Baguinon 2013 

Site-directed mutagenesis of TcUAP1, one of the two UDP-N-acetylglucosamine 

pyrophosphorylase enzymes in Tribolium castaneum Kutztown University 

 

M. Bean*, S. Biedka, N. Rawson, S. Weiner, and C. Scott, 2013 

Elucidation of the Unfolded Protein Response during Times of Cellular Stress 

Clarion University of Pennsylvania 

 

K. Beyer*, C. Howell, 2013 

Annotation and Analysis of the PlexinA Gene in Drosophila biarmipes 

Lock Haven University 

 

B. Blust*, C. Howell, 2013 

Annotation of the Drosophila biarmipes gene RhoGAP102A and Homology to Drosophila 

melanogaster Lock Haven University 

 

J. Brooker*, D.M. Smith, 2013 

A comparison of biofilm formation on different substrates and antibiotic susceptibility by 
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bacterial strains isolated from cultures of urinary tract infections. 

Clarion University of Pennsylvania 

L. Comunale*, H. Cornman, S. Chin, C. Siew, and N. Bharathan, 2013 

Plasmid DNA Analysis of Cloned dsRNA fragments from a selected isolate of Rhizoctonia solani 

Indiana University of Pennsylvania 

 

J. Cullen*, J. Brooker, J. Toy, W. Barnes, and D.M. Smith, 2013 

Genetic Analysis of Antibiotic Resistant Fecal Coliform Isolates from the Clarion River using 

Field Inversion Gel Electrophoresis Clarion University of Pennsylvania 

 

N. Eshleman*, J. Kagle,  2013 

Determination of optimal growth of bacteria in varying toluene contamination levels and 

quantitative analysis of gene expression Mansfield University 

 

V. Filbert*, M. Mustin, S. Goller, W. J. Mackay, C.W. Steele, and, D.E. Fulford, 2013 

Inactivation of Pathogens Using Sanitizing Substances Produced by Radiant Catalytic Ionization 

Edinboro University 

 

C. Fowler* and  L. Nicholson, 2013 

Investigating the expression of Engrailed and its co-repressor Groucho in the Drosophila 

sensory nervous system. California University of Pennsylvania 

 

C.G. Gonzales*, B. Grega, J. Wagner*, R. Thomas*, L. Elliot, and E. Lucinda, 2013 

Visualization of autophagy in transfected glioma cells expressing fluorescently tagged LC3 

Shippensburg University 

 

M. Grassi*, C. Trostle, K. Hayden, S. M. Chin, S. H. Siew, and S. Bharathan, 2013  

cDNA Synthesis and Cloning of Tomato Mosaic Viral RNA (ToMV)  Using One-step Nested RT-

PCR Indiana University of Pennsylvania 

 

S. Halloran*, S. Tenefelde, T. Pisarchick, J.M. Parson, and C.M. Scott, 2013 

Genetic Analysis of the Impact of 2,4-Dinitrolphenol on Various Mitochondrial Biochemical 

Pathways Clarion University of Pennsylvania 

 

W. Jenkins* and L. Nicholson, 2013 

Analysis of mtDNA California University of Pennsylvania 

 

B. Knight* and J. Ingram, 2013  

Analysis of blood brain barrier cell viability in the M5 Muscarinic Acetylcholine Knockout 

mouse model Lock Haven University of Pennsylvania  

 

M. Krinock* and S. Meiss, 2013 

Species Specific Antibiotic Resistance of Bacteria in Biofilms  

California University of Pennsylvania 

 

J. Kuhn* and C. Steglich, 2013 
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Creating a latex bead-based method for demonstration of blood typing and other agglutination 

reactions for immunology Slippery Rock University of Pennsylvania  

 

A. Lellock*, C. Barnes, K. Koziara, I. Fisher, and S. Hrizo, 2013 

Examination of the Effects of Expressing TPI Deficiency Causing Alleles in  Saccharomyces 

cerevisiae on Cell Growth Slippery Rock University of Pennsylvania  

 

P. Lewis*, B. Knight, and J. Ingram, 2013 

Chronic Analysis of Cortical Viability in the Polished and Reinforced Thinned Skull Mouse 

Model Lock Haven University of Pennsylvania  

 

S. Lotz* and N. Dafoe, 2013 

Drastic, Systemic Protein Increase in Wounded Plant Stems 

Slippery Rock University of Pennsylvania  

 

K. McAndrew* and P. Caffrey, 2013 

Small Cell Lung Cancer Resistance to Cisplatin through Increased GST Levels 

California University of Pennsylvania  

 

K. Morrow*, E. Pflaum*, and S. Bergsten, 2013 

Identifying Genes that Regulate the Timing of Development in the Spotted Salamander 

Shippensburg University of Pennsylvania 

 

G. Moyer* and C. Scott, 2013 

Biochemical Analysis of Hac1p During Cellular Stress   

Clarion University of Pennsylvania  

 

D. Newbury* and W. Barnes, 2013 

Genome reduction in the genus Mycobacterium  

Clarion University of Pennsylvania  

 

S. O’Neill* and C. Howell, 2013 

Annotation of the Drosophila biarmipes Genome and an Investigation of NfI 

Lock Haven University of Pennsylvania 

 

J.S. Park*, K. Anthony, S.M. Chin, C.H. Siew, and N. Bharathan, 2013 

Protein on a Chip: Analysis of Proteins from Select Isolates of Rhizoctonia solani 

Indiana University of Pennsylvania 

 

T. Peretic*, J. Talley, A.J. Knauer, R.A. Balogun, K. Strausser, E.L. Carter, J.B. Touster, 

A. Lockwood, and D.M. Smith, 2013 

Liquid and Solid Phase Extraction Techniques are Able to Partially Purify an Antimicrobial 

Compound from Human Urine. Clarion University of Pennsylvania 

 

N.E. Rieck*, N.D. Frye, E.M. Raab, H.C. Aston, and D.M. Smith, 2013 

The Effects of Various Water Sources on Dental Biofilm Growth  
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Clarion University Pennsylvania  

 

A. Schmier* and S. Meiss, 2013 

Inhibition of Biofilm Formation of Streptococcus mutans California University of Pennsylvania 

 

R. Siegel, H. Tessler*, L. Lippert*, J. Gruver*, K. Selker, D. Mitchell, and D. Smith, 2013 

Assessment of Choice of Cleansing Method and Bacterial Biofilm Formation and on Contact 

Lens Cases Clarion University of Pennsylvania 

 

T. Gayman* and L. Nicholson, 2013 

Drosophila as a model for examining epigenetic mechanisms of starvation resistance 

California University of Pennsylvania 

 

C. Trostle*, M.  Grassi, K. Hayden, and N. Bharathan, 2013 

cDNA Synthesis and Cloning of Tomato Mosaic Viral RNA (ToMV) Using One-step Nested RT-

PCR Indiana University of Pennsylvania 

 

A. Wade*, M.R. England, K.J. Heyrana, R.C. Craven,  and T. Whitford, 2013 

Retroviral capsid protein dimer: Distinct roles for interface residues in the immature particle 

assembly and capsid maturation? East Stroudsburg University of Pennsylvania 

 

M. Wendel* and P. Caffrey, 2013 

The Effects of Gold Nanoparticles with Attachment of STEM Cells  

California University of Pennsylvania 

 

R. Williams*, T. Smith, H. Hampikian, 2013 

Investigation of protein-protein interactions between components of the type-III secretion system 

from the human pathogen Chromobacterium violaceum 

Clarion University of Pennsylvania 

 

D. Wilson*, D. Brooker, K. Lithuli, M. Martin, J. Speicher, J. Thomas, R. Burkert-Smith, 

K. Eggleton, D. Smith, 2013 

Blue Tongue Virus Nonstructural Protein 3 as a Candidate Protein for Inducing Apoptosis in 

Vero Cells Clarion University of Pennsylvania 

 

B. Yusko*, J. Uchic, K. Zoccola, and W. Barnes, 2013 

Anomalies in carbohydrate utilization pathways in isolates from human urinary tract infections. 

Clarion University of Pennsylvania 
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Poster Session III 

Biology Education 

Saturday, April 20, 2013 

2:30-3:30 PM, Vincent Science Center 

2nd Floor STC 

Graduate Students  
 

T. Smith*, M. Bean, and D.M. Smith, 2013 

Multiple Approaches to Learning and Assessment:  Investigation of the Gram Stain Mechanism 

in an Advanced Microbiology Course. 

Clarion University of Pennsylvania 

 

 

*Denotes presenting author 
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Abstracts 

 

 

H. Bailey*, J. Racchini, and N. Bharathan, 2013 

Are Our Foods Genetically Modified? 

Indiana University of Pennsylvania 

 

With the many current advances in the field of recombinant DNA technology, plasmid vectors 

from Agrobacterium tumefaciens have been utilized to transfer genes conferring desirable traits 

into crop species. However, there are many concerns associated with the consumption of 

genetically modified (GM) foods.  A variety of different foods were selected for analysis that 

included fresh fruits, vegetables, grain, and processed food products. DNA thus obtained was 

scanning for purity and concentration.  Attempts were made using Polymerase Chain Reaction 

(PCR) to determine with relative certainty which foods are genetically modified. Primers were 

specific sequences derived from the vir region of the Ti Plasmid. Foreign DNA was consistently 

detected from extracts prepared from fresh, non-processed, and processed foods. Foods that 

contained foreign DNA sequences that were amplified and therefore, they can be considered to 

be genetically modified. These results are consistent with genetically modified crop plants 

approved by the United States Department of Agriculture (USDA), Environmental Protection 

Agency (EPA), and Food and drug Administration (FDA).    

 

 

R. Balogun*, A. Knauer, K. Hart, C. Patel, C.L. Bering, J. Rutkowski, and D.M. Smith, 

2013 

Investigating Urinary Proteins as Inhibitors of Uropathogen Biofilms. 

Clarion University of Pennsylvania 

 

Urinary tract infections (UTIs) are responsible for thousands of hospital and doctor’s office visits 

each year. What’s more is that women account for approximately four-fifths of reported UTI 

cases while men account for the remaining one-fifth of these infections. Bacteria are responsible 

for causing infections of this nature and chronic UTIs can occur in patients if these bacteria are 

given a chance to form a community that is bound to the lining of the urinary tract or to the 

surface of a medical device that is implanted in the urinary tract. These communities, often 

referred to as biofilms, allow extra protection for with bacteria within them and make the 

treatment of chronic UTIs substantially more difficult. Prolonged use of antibiotics is the 

prescribed treatment for most cases, however, an increase in the number of antibiotic resistant 

organisms is a growing concern in the medical community.  Previous research conducted in our 

laboratory suggests that there are proteins present in male urine that make men less susceptible to 

UTIs. The purpose of this investigation is to determine what role thymosin β4, a protein 

responsible for actin sequestration, has in preventing bacterial formation. We show that thymosin 

β4 has the capability to prevent biofilm formation but it cannot degrade pre-existing biofilms. 

The goal of future experiments will be to determine this protein’s level of activity and 

concentration in male and female urine. If thymosin β4 shows a significant potential to prevent 

formation of uropathogen biofilms, physicians could employ it as a new weapon to fight UTIs. 
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C. Barnes*, S. Hrizo, and I. Fisher 2013 

Examination of Protein Stability of TPI mutants Expressed in Saccharomyces cerevisiae 

Slippery Rock University  

 

Triose Phosphate Isomerase (TPI) is a glycolytic enzyme that catalyzes the interconversion of 

dihydroxyacetone phosphate (DHAP) to glyceraldehyde 3 phosphate (G3P).  Glycolysis and the 

enzymes which conduct the process of glucose metabolism are highly conserved among the 

majority of biological organisms.  Mutations in TPI have been identified that are associated with 

a disease in humans known as TPI deficiency.   Symptoms of TPI deficiency include: hemolytic 

anemia, susceptibility to infection, neurodegeneration, and premature death. This study focuses 

on an array of TPI single missense mutations associated with TPI deficiency expressed in a 

yeast, Saccharomyces cerevisiae, model system. Previous research on a TPI mutation, M80T, 

identified in a neurodegeneration screen in Drosophila melanogaster suggested that instability of 

the TPI protein contributes to the pathogenesis of the disorder.  However, other mutations that 

are associated with the development of TPI deficiency in humans have not been examined for 

differences in protein stability.  We hypothesize that disease causing mutations in TPI results 

degradation of the protein, thus contributing to the progression of TPI deficiency.  To test this 

hypothesis we have begun conducting a series of cycloheximide chases to examine the stability 

of each protein when expressed in yeast.    

 

 

L. Batson* and  M. Baguinon 2013 

Site-directed mutagenesis of TcUAP1, one of the two UDP-N-acetylglucosamine 

pyrophosphorylase enzymes in Tribolium castaneum 

Kutztown University 

 

One of the main components of the exoskeleton of insects is chitin, a polymer of N-

acetylglucosamine. The synthesis of chitin requires the presence of certain key enzymes, one of 

which is UDP-N-acetylglucosamine pyrophosphorylase (UAP). This enzyme catalyzes the 

formation of N-acetylglucosamine. In Drosophila and other insects, only one gene for UAP is 

present, however, two different genes for UAP have been discovered in the red flour beetle 

Tribolium castaneum. Not much is known regarding the role of these two enzymes in Tribolium, 

but they have both been shown to be essential for survival, development, and fertility. The 

overall goal of this research is to gain understanding in the function(s) and structure-function 

relationships of the UAP enzymes in the red flour beetle, Tribolium castaneum. In this project,  

the specific objective is to identify amino acids that are essential to the functioning of TcUAP1, 

one of the two UAP genes in Tribolium. The TcUAP1 gene was first cloned, sequenced, and 

used as template for site-directed mutagenesis. In site-directed mutagenesis, codons that specify 

certain charged amino acids in the sequence are targeted. Results of sequencing of the introduced 

mutations will be presented.   
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M. Bauer*, K. Burkholder, D. Dietz, R. Greenman, J. McFarland, T. Shaffer, and K. 

Regester, 2013 

Redback Salamanders (Plethodon cinereus) Avoid Chemical Cues of Predatory Garter Snakes 

(Thamnophis sirtalis) 

Clarion University of Pennsylvania 

 

Animals that possess the ability to detect chemical cues associated with predators enhance their 

survival by avoiding habitats visited by predators, and thus direct contact with predators. During 

October 2012, we conducted a substrate choice experiment testing the ability of Redback 

Salamanders (Plethodon cinereus) to avoid chemical cues of the Garter Snake (Thamnophis 

sirtalis).  We hypothesized that in a two-choice substrate experiment, P. cinereus would spend 

equal amounts of time on two substrates conditioned with de-ionized water while spending 

unequal amounts of time on one substrate conditioned with de-ionized water and one substrate 

conditioned with T. sirtalis chemical cues.  We tested 24 adult P. cinereus in Petri dishes in the 

lab during nocturnal conditions.  We recorded the side choice of each salamander at two-minute 

intervals during a two-hour observation period and then compared the average proportion of time 

spent on each substrate using Chi-square statistical tests.  When presented with two substrates 

conditioned with only de-ionized water, salamanders spent 53.9% and 46.1% of the two hour 

period on each substrate.  When presented with two substrates, one conditioned with de-ionized 

water and one conditioned with snake chemical cues, salamanders spent significantly less time 

on the predator conditioned substrate (36.6%) than on the substrate lacking predator chemicals 

(63.4%).  Our results indicate that P. cinereus detect and actively avoid chemical cues associated 

with T. sirtalis.  The ability to avoid habitats frequented by snakes provides salamanders with a 

behavioral mechanism to avoid direct contact with predators and increase their survival in 

natural habitats. 

 

M. Bean*, S. Biedka, N. Rawson, S. Weiner, and C. Scott, 2013 

Elucidation of the Unfolded Protein Response during Times of Cellular Stress 

Clarion University of Pennsylvania 

 

The aggregation of aberrant proteins is the cause of many diseases such as Alzheimer’s, Cystic 

Fibrosis and AntiTrypsin Deficiency. In diseases such as these, the cell may be overwhelmed by 

the accumulation of protein aggregates, leading the cell to undergo apoptosis.  To prevent this, 

the cell has various pathways to clear aberrant proteins by degradation.  In the Endoplasmic 

Reticulum (ER), proteins are folded and, if mis-folded at this point, will be recognized and 

tagged by ER Associated Degradation (ERAD).  The tagged aberrant protein is then 

retrotranslocated from the ER to the cytosol via the Sec61 translocon complex. In the cytosol, the 

aberrant protein is polyubiquitinated via the E1, E2, E3 pathway and degraded by the 26S 

proteasome. When ERAD is overwhelmed, ER stress triggers another mechanism known as the 

Unfolded Protein Response (UPR).  The UPR is an intracellular signaling pathway that 

upregulates the expression of approximately 300 genes. The proteins these genes encode for have 

a variety of functions that include molecular chaperones, lipid biosynthesis, or transcription 

regulation.   The upregulation of these genes increases ERAD’s ability to degrade the large 

amount of mis-folded proteins and reduce ER stress.  Of the approximately 300 genes 

upregulated by the UPR, about 10% have a specific 22bp regulation sequence known as the 

Unfolded Protein Response Element (UPRE). Under conditions of ER stress, HAC1 mRNA will 
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be processed and translated to produce the transcription factor Hac1p which binds to the UPRE. 

However, the other 90% of the UPR target genes have an unknown mode of regulation.  

Antitrypsin Degradation Deficient 66 (ADD66) is a known UPR target gene without the classical 

UPRE.  A putative UPRE sequence for ADD66 was identified upstream of ADD66 in the coding 

region of the gene LOS1.  This putative UPRE differs from the known UPRE by only one 

nucleotide.  We hypothesize that Hac1p will bind to this putative ADD66 UPRE and regulate 

ADD66 expression during times of ER stress.  Therefore, ADD66 mRNA expression should 

increase under times of stress when the putative ADD66 UPRE is present and display only basal 

expression when the sequence is absent.   

 

 

K. Beyer* and C. Howell, 2013 

Annotation and Analysis of the PlexinA Gene in Drosophila biarmipes 

Lock Haven University 

 

The Genomics Education Partnership (GEP) is an organization that works with undergraduate 

students to give them an opportunity to participate in genomics research. GEP is currently 

working on sequencing the small dot chromosome in various Drosophila species. This 

chromosome was chosen due to its curious nature in containing both characteristics of 

euchromatic and heterochromatic domains. GEP is based out of St. Louis University and is a 

collaboration on research in genomics between an number of universities including Lock Haven 

University. 

Plexin A is a gene found in Drosophila that is involved in many biological processes. These 

include neuron axon guidance, axon midline choice point recognition, and involvement in the 

semaphorin-plexin signaling pathway which aids in regulation of photoreceptor cell axon 

guidance. Using GEP resources this gene was sequenced from the dot chromosome of D. 

biarmipes. Once the sequencing was completed, annotation of the gene was completed by 

comparing the D. biarmipes sequence with D. melanogaster.  Next, a multiple sequence 

alignment was generated using ClustalW2 and compared to other species whose genomes 

contain the plexin A gene. Using the multiple sequence alignment, a phylogenetic tree was 

constructed also using ClustalW2. Data will be presented that show the level of conservation and 

inferred evolutionary relationships of plexin A using the similarities and differences in sequence 

found between the different species.  

 

J. Bilak*, T.B. Hummel, S.N. Sullivan, M.J. Walker, M.T. Martin, C.S. Brooks, E.J. 

Chapman, and K. Regester, 2013 

Prevalence of two emerging infectious diseases among Eastern Hellbender (Cryptobranchus a. 

alleganiensis) populations in western Pennsylvania 

Clarion University of Pennsylvania 

 

Emerging infectious diseases have been linked to declines in amphibian abundance and diversity 

around the world. Ranavirus and the fungus Batrachochytrium dendrobatidis (Bd) have been 

implicated in many amphibian declines but relatively few species in Pennsylvania have been 

assessed for these pathogens. Between June-August 2012, we collected skin swab and tail tissue 

samples from 170 Eastern Hellbenders (Cryptobranchus a. alleganiensis) inhabiting four 

Pennsylvania watersheds: French Creek (Crawford county), Tionesta Creek (Forest county), 
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Little Mahoning Creek (Indiana county) and Tubmill-Hendricks Creek (Westmoreland county). 

We stored samples in 70% ethanol and assayed them for pathogen DNA using polymerase chain 

reaction analysis. Among hellbender populations, Bd prevalence ranged from 0-16% for French 

Creek, 11-37% for Little Mahoning Creek, 7-48% for Tubmill-Hendricks Creek, and 8-24% for 

Tionesta Creek. Ranavirus prevalence ranged from 0-16% for French Creek, 5-28% for Little 

Mahoning Creek, 0-16% for Tubmill-Hendricks Creek, and 0-12% for Tionesta Creek. Only two 

hellbenders were infected by both pathogens. Our study is the first to document the occurrence of 

ranavirus for any amphibian species in Pennsylvania and provides baseline data for monitoring 

changes in both ranavirus and the Bd prevalence for hellbender populations. Assessing the 

disease status of other amphibians across a wide taxonomic and geographic range is important 

for identifying other species at risk in Pennsylvania.    

 

B. Blust* and C. Howell, 2013 

Annotation of the Drosophila biarmipes gene RhoGAP102A and Homology to Drosophila 

melanogaster 

Lock Haven University 

 

The RhoGAP102A gene (which encodes Rho GTPase protein) is found in many different 

species.  It hydrolyzes GTP and is a part of signal transduction in cells.  It is expressed in the 

brain, abdomen and digestive compartments.  The emphasis of this study is investigating this 

protein in different species of Drosophila.  The gene was annotated from Drosophila biarmipes 

and compared to Drosophila melanogastor using the software recommended by GEP (Genomics 

Education Partnership).  The goal of GEP is to give undergraduates the opportunity to take part 

in novel genomics research.  GEP is a consortium of colleges and universities of which Lock 

Haven University is a member.  Students involved in this research learn to take a sequence of 

DNA found in a species of Drosophila, annotate genes found in the sequence and analyze the 

results.  The RhoGAP102A gene from Drosophila biarmipes was investigated in further detail by 

finding homologues in other species using BLAST (Basic Local Alignment Tool).  A multiple 

sequence alignment was created  and used to produce a phylogenetic tree using clustalW.  The 

phylogenetic tree allowed us to determine the closest relatives of Drosophila biarmipes and 

allowed us to infer evolutionary relationships between the species investigated.  The results from 

these studies of the molecular evolution of RhoGAP102A will be presented. 

 

J. Brooker* and D.M. Smith, 2013 

A comparison of biofilm formation on different substrates and antibiotic susceptibility by 

bacterial strains isolated from cultures of urinary tract infections. 

Clarion University of Pennsylvania 

 

Bacterial strains from urinary tract infections were isolated and then their biofilm forming 

abilities were investigated on glass, etched glass, and plastic surfaces.    We hypothesized that 

some bacterial strains found in urinary tract infections could be biofilm-formers, some on 

multiple substrates, and that some of the isolated strains would also be resistant to common 

antibiotics that doctors use to treat urinary tract infections.  Bacterial colonies were isolated on 

eosin methylene blue agar plates and then grown in nutrient broth for 24 hours.  A sample of this 

broth culture was placed in a 6 well dish along with a substrate (glass coverslip, etched glass 

coverslip, plastic coverslip), and the dish was incubated for five days.  After five days, the wells 
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were rinsed and stained with crystal violet, and then rinsed again.  The cover slips were then 

removed from the multi-well plates and mounted onto microscope slides viewed by light 

microscopy.  Strains were tested for antibiotic susceptibility using the Kirby-Bauer disk diffusion 

method.  The results confirmed our hypothesis: biofilms were observed for most of the strains 

and substrates tested and some of them were resistant to common antibiotics that doctors use to 

treat urinary tract infections. 

 

C. Browne* and S. Harris, 2013 

Aquatic Insects of the Pine Lands of New Jersey, and Application of the EPT Water Quality 

Index. 

Clarion University of Pennsylvania 

 

The Pine Lands of New Jersey are historic and unique forests that support a diverse collection of 

flora and fauna. This uniqueness is derived from the vast evergreen forests with acidic, sandy, 

and nutrient poor soil. Because the basic level of any forest ecosystem is the aquatic systems 

within it, aquatic insects can be a very useful and accurate determination of ecosystem health. 

Typically the most indicative of these aquatic insect species are the Ephemeroptera (mayflies), 

Plecoptera (stonefly) and Trichoptera (caddisfies). These orders constitute the EPT index which 

relies on the biodiversity and biomass of these three insect orders. The higher the biodiversity 

and  biomass of the EPT groups, the healthier the aquatic system which is reflective of a healthy 

forest ecosystem. There were three state forests (Brendon T. Byrne, Wharton, and Bass River 

State Forests) within the Pine Lands that were sampled using UV light trapping of adults. The 

collections were done in the summer of 2012 in the months of June and July. The samples are 

being processed and a complete species list is being completed. Results indicate the areas of 

highest EPT indices are the Mt Misery area of Brendon T. Byrne State Forest, and Bass River 

State Forest. Along with areas of healthy ecosystems, several rare southern species of 

Trichoptera were found in New Jersey. With the completion of the taxonomic list, and future 

long term collections in the Pine Lands the unique ecosystems of the area will be better 

understood. 

 

A. Carl*, D. Mendez, B. Henry, A. Keth and S. Nix, 2013 

Further Investigations of the Effects of Disinfectants on the Microbial Community of Spotted 

Salamanders using Biolog EcoPlates 

Clarion University of Pennsylvania 

 

When taking salamanders or other amphibians into captivity for study, disinfection to prevent the 

spread of chytridiomycosis is recommended. However, it is also important to avoid eradicating 

the normal epidermal microflora which may serve as a natural defense against infections.  Last 

year a preliminary study assessing the effects of disinfectants on the microbial communities of 

spotted salamanders (Ambystoma maculatum) using BIOLOG EcoPlatesTM was performed. 

Epidermal washes were collected from five captive spotted salamanders and each wash divided 

into quarters. Each quarter was either treated with Voriconazole, Amphotericin B, F10 Biocare 

Disinfectant, or left untreated (control). Each treatment from each salamander was then 

inoculated into Biolog EcoPlatesTM that allow for rapid determination of the metabolic 

capabilities of the microbial communities. In that study, we hypothesized that these disinfectants 

would significantly affect the functional diversity of the naturally occurring epidermal microbial 
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community. The two disinfectants that showed the most promise for maintaining microbial 

functional diversity were Amphotericin B and Voriconazole. The functional diversity of 

salamander epidermal microbial communities treated with Amphotericin B was most similar to 

the control (no antimicrobial applied) indicating that the natural microflora were the least 

affected by this disinfectant. While Voriconazole was also good at maintaining the natural 

microflora, results showed the communities treated with the agent were more variable in their 

response. The F10 Biocare-disinfectant most drastically reduced the functional diversity when 

compared to the other treatments. In a continuation of this preliminary investigation, two 

additional trials were conducted in the spring of 2013 using the same captive salamanders from 

the 2012 study.  As a result of observations made in the 2012 study the hypothesis has been 

modified and we now predict that only the F10 treatment will significantly alter the natural 

microflora.  Equally, we anticipate that the results from the two trials of the 2013 study will be 

consistent with results from the study completed last year. 

 

K. Chelius*, A. Kraus, W. Okwaare, J. Pilato*, and L. Elliott, 2013 

Elucidating the role of autophagy and Atg5 in infection and survival of Shigella flexneri 

Shippensburg University  

 

Autophagy is the major housekeeping process used by eukaryotic cells to recycle cellular 

components and survive stressful situations such as starvation.  It has also been demonstrated to 

function as an alternative mechanism for clearance of intracellular pathogens including Shigella 

flexneri.  In this study three glioma cell lines were used to monitor whether infection of glioma 

cells with S. flexneri stimulates autophagy and the role ofAtg5 autophagy regulator in infection 

and survival of the bacteria.  Glioma cells expressing fluorescently tagged LC3, a marker for 

autophagy, indicated that infection with S. flexneri does stimulate autophagy over basal levels.  

Glioma cells overexpressing Atg5 were used to elucidate the role of this autophagy regulator on 

the efficiency of infection and survival of S. flexneri when compared to control glioma cells, 

which express low levels of functional Atg5.  

 

M. Clay*, H.M. Mitchell, P.W. Sheehan, K.J. Hart, A.D. Cypher, D.M. Smith, and A.C. 

Keth, 2013 

Progress on the development of a field-based kit for the detection of Batrachochytrium 

dendrobatidis chytrid fungus infections in amphibians. 

Clarion University of Pennsylvania 

 

Batrachochytrium dendrobatidis (Bd) is believed to be responsible for massive die-offs of 

amphibians worldwide.  Polymerase Chain Reaction (PCR) is currently the only method of 

detecting the presence of this increasingly prevalent fungus.  PCR is very time-consuming, 

expensive, and currently the test for Bd cannot be done in the field.  Many labs, especially those 

in developing countries, do not have the necessary equipment, requiring that samples be sent 

away for analysis.  In order to track and prevent the devastating spread of Bd, we must remove as 

many obstacles to its detection as possible.  The purpose of our research is to develop an enzyme 

linked immunosorbent assay (ELISA) which will detect the presence of specific Bd proteins.  

This test will be portable, inexpensive, and yield fast, in-field results.  We are developing this 

test by repeatedly injecting heat-killed Bd into mice (CByJRBF-Rb(8.12)5Bnr/J – Jackson Labs) 

to stimulate the production of antibodies.  Injections occurred over a period of at least 56 days, 
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and the mice checked periodically for antibody production by collecting immune serum which 

should robustly label Bd by immunofluorescent staining.  When a sufficient immune response is 

detected, the spleen will be harvested.  B cells obtained from the spleen will be separated and 

combined with myeloma cells (Sp2/0) to form hybridomas, which will then be screened for 

production of Bd specific antibodies. Results will be confirmed further with PCR.  These specific 

antibodies will then be used in the formation of an ELISA capable of identifying the presence of 

Bd, with a very low frequency of error.  

 

L. Comunale*, H. Cornman, S. Chin, C. Siew, and N. Bharathan, 2013 

Plasmid DNA Analysis of Cloned dsRNA fragments from a selected isolate of Rhizoctonia solani 

Indiana University of Pennsylvania 

 

cDNA synthesis and rPCR  products generated were previously described by Chin  Hong Siew, 

2012. The products were cloned into pDrive cloning vector (Qiagen) and transformed into E. coli 

competent cells. The cloned plasmids were purified with GeneJET™ Plasmid Mini-prep kit 

(Fermentas). The purified plasmids were cut with Fermentas Fast Digest® EcoRI and analyzed 

on a 1 % agarose gels that were stained with ethidium bromide. Alternatively, the DNA from 

these plasmids was processed for DNA on a Chip using microfluidic system of analysis on 

Agilent Bioanalyzer.  After screening the correct orientation of the cloned inserts were 

determined and the plasmids were sequenced using M13 forward primer and M13 reverse primer 

at Retrogen, Inc., USA. Results from analysis of six clones will be presented. 

 

Funding for this project was provided by the Department of the Army and Defense Threat 

Reduction Agency (DTRA) #55375CH 

 

 

J. Cullen*, J. Brooker, J. Toy, W. Barnes, and D.M. Smith, 2013 

Genetic Analysis of Antibiotic Resistant Fecal Coliform Isolates from the Clarion River using 

Field Inversion Gel Electrophoresis 

Clarion University of Pennsylvania 

 

Antibiotic resistance is a critical and growing health concern within the United States and 

abroad. Human pathogens which are resistant to antibiotics are not only problematic for patients 

but also for physicians and public health officials. The Clarion River, an important summer 

recreational site for community residents as well as tourists to the area, is a known habitat for 

bacteria that demonstrate antibiotic resistance. While some of these species are naturally resistant 

to certain antibiotics, a larger percentage of bacteria acquire multi-drug resistance from exposure 

to drug components in their environment as well as from contact with other antibiotic resistant 

bacteria. The purpose of this project is to use a technique called field inversion gel 

electrophoresis to “map” the genome of fecal coliform isolates from the Clarion River which 

have been known to demonstrate antibiotic resistance. By digesting these aquatic species with a 

variety of restriction enzymes, we are able to produce characteristic bands on an agarose gel 

which can then be quantified and cataloged.  This ability to identify each bacterial strain to the 

genome level will allow us to differentiate between strains which are biochemically identical but 

genetically distinct. By discovering the genetic distinctions between multiple strains of coliforms 

that are present in the Clarion community, we can conduct molecular and ecological surveillance 
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studies of the organisms and their possible antibiotic resistance activity in our local water source 

and community health care setting. 

 

 

B. Donoghy*, S. Seiler, and S. Rummel, 2013 

Morphological variation in brook trout associated with AMD impact and allometric growth. 

Lock Haven University 

 

Acid mine drainage (AMD) is one of the primary causes of trout fragmentation in Pennsylvania 

which has over 2500 miles of AMD impacted streams. AMD commonly creates a situation 

where fish in small streams above a highly acidic seep become isolated from other trout 

populations. Aquatic communities below milder AMD seepage may experience direct 

physiological stress from depressed pH and associated habitat degradation from lower pH, 

dissolved metals, and metal precipitate that smothers benthic habitat. For this study, we 

quantified the morphology of trout populations from several areas in the Kettle Creek watershed 

as well as trout from the Larrys Creek watershed, an stream that is equivalent in size and but 

with minimal impact from AMD.  We used geometric morphometric analyses as an initial test as 

to whether body shape differences exist between the interconnected population from Larrys 

Creek and fragmented populations Kettle Creek. Groupings were present in the analysis of the 

trout. Trout tended to be larger and fatter in non-impacted AMD streams compared to impacted 

streams. Results also suggested that as brook trout grow, their mouths grow proportionally 

larger. This finding may be an example of allometric growth changes that are related to a diet 

shift towards proportionately larger prey items as trout mature. 

 

 

  

J. Eckman* and  S. Seiler, 2013 

Pine Creek Aquatic Investigation 

Lock Haven University 

  

The purpose of this experiment was to conduct a benthic macroinvertebrate and chemical 

investigation at three sites on Pine Creek and compare the results to a similar study by Ron 

Hughey from DEP in 1992. The motive behind the experiment was to determine if the stream has 

been impacted by Marcellus Shale natural gas drilling activity in the vicinity of the stream. Three 

sites along Pine Creek were selected based off of Hugheys (1992) previous investigation. The 

water chemistry parameters that were tested include: dissolved oxygen, water temperature, pH, 

specific conductivity, total alkalinity, and total hardness. Collected macroinvertebrates were 

identified into families but gastropods, decapods, and pelecypods were not processed. All three 

sites remain in healthy condition with macroinvertebrate communites when compared to Hughey 

(1992). Water chemistry has only slightly changed over the past twenty years and the changes 

may be due to different sampling months. This is indicative of little to no impact from organic 

pollution. This investigation can be used as a preliminary study to a future investigation. An 

aquatic investigation should be conducted on Pine Creek regularly due to the Marcellus Shale 

natural gas activity and because it is a recreational hotspot.   
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R. Erb* and R. Wagner, 2013 

The impact of senescence on antimicrobial activity and polyphenol oxidase activity in Ailanthus 

altissima.   

Millersville University 

 

The purpose of this study was to determine the impact senescence had on polyphenol oxidase 

activity levels and antimicrobial activity from secondary metabolites in Ailanthus altissima, tree-

of-heaven.  Antimicrobial activity in secondary metabolites has been well documented; however, 

the developmental changes of senescence have been poorly examined for their impact on 

secondary metabolites and antimicrobial activity.  The results of this study will provide optimal 

harvesting time points based on developmental stages of A. altissima for antibiotic production.  

The stage of senescence was determined by chlorophyll and carotenoid levels using ethanol 

extractions.  Antimicrobial activity was determined by well agar diffusion against Escherichia 

coli and Micrococcus roseus using methanol and chloroform extracts from A. altissima leaflet 

material.  Polyphenol oxidase levels were determined using a colorimetric assay from leaf tissue.  

Future testing is planned to determine the specific secondary metabolite products with 

antimicrobial activity; as well as further investigation into the role of polyphenol oxidase in plant 

pathogen defenses in A. altissima. 

 

 

N. Eshleman* and  J. Kagle,  2013 

Determination of optimal growth of bacteria in varying toluene contamination levels and 

quantitative analysis of gene expression 

Mansfield University 

 

Bacteria have overwhelmingly diverse methods for metabolizing the countless carbon sources 

available in the environment.  This ability to use a variety of carbon sources as energy makes 

bacteria more diverse then most eukaryotic organisms.  With such a diversity in what bacteria 

can use as a carbon source in the environment, it is no surprise that many bacteria are used in 

environmental clean ups. The spillage of organic compounds represents one of the biggest 

problems of contamination in soils and groundwater.  One particular source of these 

contaminations is natural gas drilling.   Natural gas companies use a wide variety of chemical 

such as benzene, toluene, ethylbenzene, and xylene (BTEX) to help extract the fuel from the 

ground.  The spillage of organic compounds represents one of the biggest problems of 

contamination in soils and groundwater.  The object of this study is to look at growth of normal 

bacterial populations and BTEX degraders in a toluene contaminated environment compared to 

an uncontaminated site.  Furthermore, this study will look at the levels of gene expression of 

toluene deoxygenase in the soil.  This data will then be used to determine the relationship of 

toluene contamination levels and bacterial growth.  It is expected that as toluene contamination 

increases, the growth of natural bacterial populations will decrease linearly.   In addition to this, 

the data will be further used to determine the maximum level of toluene contamination for 

optimal growth of BTEX degrading bacteria.  It is also anticipated that as the BTEX degraders 

reach their optimal growth in the soil, the levels of gene expression for the enzyme toluene 

deoxygenase will parallel this growth curve.  Since BTEX degraders are essential in helping in 

the removal of toluene and other aromatic compounds from contaminated environments, it is 
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necessary to know the levels of toluene at which these degraders cease to efficiently catabolize 

these organic compounds.  

 

 

N. Eshleman*, T. Gao, S. Hensley, 2013 

Experimental Analysis of the Dephosphorylation of AMP-Activated Protein Kinase (AMPK) 

Mansfield University 

 

Proteins and how they are regulated within a cell is a vital part of cellular metabolism.  One 

particular way to regulate proteins is by phosphorylation, adding a phosphate, and 

dephosphorylation, removing a phosphate.  These actions are performed by proteins called 

kinases and phosphatases respectively.  Usually in cells adding a phosphate to a protein through 

phosphorylation by a kinase causes the protein to become activated, whereas removing a 

phosphate through dephosphorylation by a phosphatase inactivates a protein. When it comes to 

looking at kinases and phosphatases there are many more kinases in the cell then than are 

phosphatases.  Overall there are about 518 protein kinases compared to the 107 phosphatases 

present in the human genome.  Because there are considerably less phosphatases, this causes 

them to have a big job in the cell.  Each phosphatase has to have many different substrates and 

each acts quite differently from one another.  There are two different phosphorylation sites 

within the human genome, tyrosine sites and serine/threonine sites.  For the current study just 

serine/threonine phosphatases where studied.  The goal for my research was to identify protein 

phosphatases for dephosphorylating kinases important for controlling cell metabolism.  In 

particular my experiments looked at the AMPK (AMP-activated protein kinase) pathway to 

determine what phosphatase was responsible for regulating the pathway. AMP-activated protein 

kinase (AMPK) is a highly regulated molecule in all cells.  It plays a key role in cell metabolism.  

This experiment looks at how AMPK is regulated within a cell, specifically how it is deactivated 

or dephosphorylated. To determine how AMPK was regulate Western Blots and 

Immunoprecipitation experiments were used.  It was found the phosphatase PPM1G might play a 

role in the regulation of AMPK. 

 

 

V. Filbert*, M. Mustin, S. Goller, W. J. Mackay, C.W. Steele, and, D.E. Fulford, 2013 

Inactivation of Pathogens Using Sanitizing Substances Produced by Radiant Catalytic Ionization 

Edinboro University 

 

New sanitizing technologies have emerged in recent years and are being widely used in a 

multitude of places to better decontaminate contact surfaces. Ozone and hydrogen peroxide, 

generated by Radiant Catalytic Ionization (RCI), has countless applications for reducing the 

number of bacteria. The focus of this study is the inactivation of Escherichia coli, 

Staphylococcus aureus and Pseudomonas aeruginosa introduced on multiple surfaces, including 

the tips of sterile cotton swabs, spinach and other food surfaces, by RCI. Activated oxygen 

species, produced by the RCI unit, include superoxide anions, hydrogen peroxides, and hydroxyl 

radicals. These partial oxygen reductants are detrimental to micro-organisms by interacting with 

DNA, lipids via peroxidation events, and rendering proteins inactive, thus, RCI should prove to 

be very effective against microbial growth in food products. Our results indicate a 90% killing of 

bacteria with a 20 minute exposure to RCI. The application of RCI technology in inactivating 
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harmful foodborne pathogens is a viable option in the search for better ways to process and 

distribute food. 

 

 

E. Finver*, J. Stonebraker*, R. Hollingsworth, K. Yaccobucci, and S. Hrizo, 2013 

Examining Egg Laying Phenotypes in a Glycolytic Mutant Fly Model 

Slippery Rock University 

 

Triosephosphate Isomerase (TPI) is a glycolytic enzyme.  Mutations in this enzyme are 

associated with a neurodegenerative disorder called TPI Deficiency in humans.  In addition to 

neurological health other cellular processes may be affected by alterations in sugar metabolism.  

We developed an experiment to assess if flies with a mutant TPI allele called “sugarkill” exhibit 

reduced egg production or alterations in the circadian rhythm of egg production.  Egg production 

is a highly energy dependent process and therefore alterations in energy production may decrease 

the ability of the animals to produce eggs.  In addition, flies exhibit circadian rhythm phenotypes, 

of which, include egg laying primarily in the morning.  If neurological function is altered, the 

circadian rhythm for the flies may be altered as well.  For this experiment, two different 

genotypes of Drosophila melanogaster were utilized:  flies were either homozygous for the 

wildtype TPI allele or the mutant TPIsugarkill allele. With each genotype matings were set up 

with 4 virgin females to every 12 males and then the number of eggs was counted every 4 hours 

during 12 hour cycles from 7am-7pm in an incubator set at 25C.  Results indicate that while the 

average clutch size is not different during a 24 hour period for a female, the TPIsugarkill 

homozygotes do exhibit higher numbers of egg production in the evening, suggesting their 

circadian rhythm may be affected by the alteration in glycolysis.     

 

R. Flannery*, W. Ryan, and M. Baguinon, 2013 

Seasonal Patterns of Interaction among Delphinapterus leucas in a Zoological Setting 

Kutztown University 

 

The beluga whale (Delphinapterus leucas) is an odontocete commonly found in Arctic waters. 

They are extremely vocal and are known to form small, socially defined groups termed “pods”. 

The Marine Mammal Protection Act, which prohibits any disturbance of marine mammals, 

makes cetacean research difficult. One outcome of this act is extensive research on animals 

housed in zoological settings. Therefore, in order to successfully complete this study numerous 

trips were made to Mystic Aquarium in Mystic Connecticut from September 2012 to April 2013.  

 

The beluga whale group at Mystic Aquarium consists of two males and two females.  The 

animals were observed using five minute focal sampling intervals for each whale to measure 

interactions. During these intervals the behaviors recorded included biting, chasing, touching, 

jaw popping, and vocalization. This procedure was repeated throughout the day. Furthermore, it 

was also noted when a trainer was present to remove data potentially out of line with the 

animal’s typical behavior.  

 

Hormonal studies have shown that the mating season of D. leucas occurs between January and 

May.  As a result, it was hypothesized that the social behavior of the belugas would increase 

from early winter into late spring.  In order to observe trends in behaviors throughout the year, 
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the mean frequency for each behavior was calculated.  It was found that while behaviors did not 

fluctuate much throughout the year they were slightly higher in the cooler months and lower in 

the warmer months. Furthermore, it was found that vocalizations had an overall higher frequency 

than all of the other recorded behaviors combined. This indicates that while there were some 

slight differences in behaviors, vocalization was the overall dominant behavior among these 

animals, suggesting a greater role in the social structure of the belugas.  This is supported by 

previous studies showing that vocalization plays a large role in cetacean sexual selection, 

individual recognition, and communication.   

 

 

C. Fowler* and L. Nicholson, 2013 

Investigating the expression of Engrailed and its co-repressor Groucho in the Drosophila 

sensory nervous system. 

California University of Pennsylvania 

 

The Drosophila sensory nervous system provides a relatively simple model in which to 

investigate the genetic mechanisms behind nervous system development. It contains a small 

number of neurons, each of which can be individually identified. There are three distinct types of 

sensory neuron present, which can be subdivided into different classes based on morphology and 

function. Here we investigate the molecular mechanisms by which the transcription factor 

Engrailed controls cell fate in the developing nervous system. The engrailed gene is widely 

conserved, and is involved in many aspects of development, including neurogenesis. In 

Drosophila, where it was first described, it is best known for its role in patterning the early 

embryo into segments, but it also controls cell fate in many tissues, including the developing 

nervous system1,2. Engrailed can control gene expression by functioning as a transcriptional 

repressor or transcriptional activator, depending on context. As transcriptional repression is a key 

factor in the combinatorial regulation of gene expression, our aim is to determine whether 

Engrailed is functioning as a transcriptional repressor during sensory nervous system 

development. One mechanism by which Engrailed can repress transcription is by interacting with 

the co-repressor Groucho3. Using immunocytochemistry, we have examined the expression of 

Engrailed and the co-repressor Groucho in the embryonic and larval sensory nervous system, and 

investigated the relationship between the two dynamic expression patterns. 

 

 

L. Fuerst* and S. Stein, 2013 

The effects of soil toxicity on oregano germination, growth and lead absorption. 

Mansfield University 

 

The use of plants for medicinal purposes dates back to 2600 BC. As herbal medicine becomes 

increasingly popular in the United States, there is concern about toxins such as lead that are in 

the soil from industry, paint and other human activities ending up in medicinal plants. Lead 

could then be transferred to humans that are using the medicinal plants which could lead to lead 

poisoning. In this study brine shrimp were used in an assay to quantify the amount of lead 

absorbed by oregano (Origanum vulgare).  Ten oregano seeds were individually planted in 4 inch 

x 4 inch pots in each of the three different concentrations (experimental groups) and a control 

group. Results showed that oregano germination was not significantly different among the three 
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experimental groups or the control group. We believe that germination percentages were not 

significantly different because everything that was needed for successful germination was 

already in the seed.  The plants in the low concentration group grew the most while the plants in 

the high concentration group grew the least. None of the shrimp died during the bioassay and we 

believe this was due to the lead concentrations in the plant being quite low or possibly certain 

chemicals in the oregano bound to the lead in a way that might have prevented the lead from 

being toxic to the brine shrimp. The amount of lead in the plants was therefore quantified using 

coupled argon plasma spectrophotometry at Auburn University. From our results we conclude 

that a large amount of lead in the soil is a potential threat to medicinal plants and the people 

using them. However we have shown that small amounts lead, and possibly other heavy metals 

may actually be beneficial to the plant growth and the plant may not contain enough toxins to 

harm those who use them.  

 

 

D.C. Glasbrenner* and J.M. Kagle, 2013 

Determination of optimal growth of Magnetospirillum magnetotacticum and formation of 

nanomagents in varying environmental conditions 

Mansfield University 

 

Nanomagnets created by magnetotactic bacteria are incredibly promising for use in the field of 

magnetically directed drug delivery. Since their discovery, these nanomagnets have been a focus 

of much research; including attempts into synthesizing these nanomagnets artificially. However 

to date, the creation of the discrete and unique structures of the nanomagnets produced by 

magnetotactic bacteria remains elusive to researchers. Thus in order to use these nanomagnets in 

biomedical applications, we must harvest them from the bacteria that manufacture them. The 

purpose of this research was to determine the conditions under which the magnetoactic bacteria, 

and thus nanomagnets, grow most rapidly. A sample of Magnetospirillum magnetotacticum, 

DSM-3856, was purchased from the DSMZ German collection of microorganisms. Previous 

research showed this species to be an excellent template for analysis of nanomagnet formation 

indirectly through spectrophotometry and other techniques. The purchased culture was used to 

inoculate fresh media under varying conditions to ascertain the specific growth conditions for 

optimal nanomagnet formation. As outlined in previous research, growth will be determined via 

visible turbidity measured with a 96-well spectrophotometer. Nanomagnet formation will be 

determined indirectly via the quantification of rotations per minute of the media sample when 

placed onto a magnetic stirrer. From these tests, the expected results will yield the optimal 

conditions for nanomagnet formation and cellular growth via pH, temperature, agitation, and 

light source. Advancements in biomedical technology are crucial for the perpetuation of the 

human race. Thus the use of new and innovative techniques will allow us to prolong human life 

and the quality of it. With the optimal conditions for nanomagnet formation known, the bacteria 

can be grown rapidly in order to harvest the nanomagnets for use in the delivery of drugs and 

other future medical endeavors.  
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D.C. Glasbrenner*, A. Hay, and J.M. Kagle, 2013 

Isolation of Chloramphenicol Degrading Bacteria from the Environment 

Mansfield University 

 

Chloramphenicol was once a widely used antibiotic in developed countries until adverse side 

effects were discovered as a result of certain microbiota found in the guts of 1% of the human 

population. These gut flora are capable of degrading chloramphenicol as a carbon source, which 

yields a wide range of toxic metabolites. Previous studies have shown that these metabolites can 

cause a variety of disorders. The most deleterious effect of the metabolites in humans is bone 

marrow toxicity.  This toxicity can result in a direct suppression of the bone marrow or aplastic 

anemia. The objective of this research was to isolate bacterial species capable of degrading 

chloramphenicol as a carbon source for future research into developing an assay to detect the 

degraders in humans. Previous research has shown that the metabolic pathway used by certain 

bacteria to degrade chloramphenicol is highly conserved. Thus, environmental samples taken 

from the wastewater treatment plant in Ithaca, NY were used to isolate chloramphenicol 

degraders. Using selective pressure via constant presence of 100ppm chloramphenicol in the 

media, bacteria capable of resisting or degrading chloramphenicol as a carbon source were 

isolated. Following this isolation, minimal media was used to deprive the bacteria of any carbon 

source other than chloramphenicol. The remaining bacterial species were purified via serial 

dilutions and streak plate transfers. Five morphologically distinct isolates were obtained via these 

techniques. High performance liquid chromatography and spectrophotometry were used to 

support the disappearance of chloramphenicol as well as an increase in known metabolites 

nitrophenylaminopropanedione and 2-amino-1-(4- nitrophenyl)propane-1,3-diol, indicating 

degradation of chloramphenicol. Of the five isolates, three showed a linear decrease of 

chloramphenicol throughout a time period of five days, supporting their ability to use 

chloramphenicol as a carbon source. Since chloramphenicol is a cost effective and useful 

antibiotic, it is important to understand the metabolic pathway of these degraders. With only 1% 

of the human population having chloramphenicol degrading microbiota, the ability to use 

environmental isolates will be instrumental to the advancement in their detection. 

 

C.G. Gonzales*, B. Grega, J. Wagner*, R. Thomas*, L. Elliot, and E. Lucinda, 2013 

Visualization of autophagy in transfected glioma cells expressing fluorescently tagged LC3 

Shippensburg University 

 

Autophagy is a fundamental cellular process where cells digest and recycle portions of their own 

cytoplasm packaged in double membrane organelles called autophagosomes. Autophagy has also 

been implicated in innate immunity as an alternative pathway for clearance of extracellular 

pathogens.  LC3 (Atg8) is the only known membrane marker for autophagosomes and can be 

used to visualize autophagy under different conditions. The first goal of the project was to 

engineer an expression vector to produce LC3 with a red fluorescent tag. The second goal was to 

use a previously engineered vector to express LC3 with a green fluorescent tag (EGFP/LC3) in 

glioma cells to monitor induction of autophagy. Preliminary data indicate that cells have to be 

incubated in serum free medium for 24 hours to see signs of autophagy, while incubation in 

phosphate buffered saline induces autophagy within hours.   
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M. Grassi*, C. Trostle, K. Hayden, S. M. Chin, S. H. Siew, and S. Bharathan, 2013  

cDNA Synthesis and Cloning of Tomato Mosaic Viral RNA (ToMV)  Using One-step Nested RT-

PCR 

Indiana University of Pennsylvania 

 

Tomato Mosaic Virus (ToMV) is an important member of the tobamovirus group. Viruses 

belonging to this group have a wide host-range, infecting several chlorophyllous plant species.  It 

is a world-wide plant pathogen known to cause infection in more than 150 types of economically 

important crop species, including vegetables and ornamental flowers.  The virus is highly 

infectious and is very easily transmitted mechanically.  In the literature, there is no known 

invertebrate vector.  The primary objective of this study is to recognize specific nucleic acid 

signatures that can be used to discriminate between determined strains of the same virus.  We 

will report results from spot nested-RT-PCR-RFLP detection method of a strain of ToMV.  This 

method involves a one-step RT-PCR using a combination of several degenerate deoxyinosine 

(dl)-substituted primers that amplified part of the polymerase region of the putative viral RNA, 

followed by a nested PCR that increases specificity and sensitivity of detection.  Data from such 

a strategy and several cDNA clone analysis will be presented.  With this strategy we hope to 

effectively improve detection technologies for diagnosis, characterization of known and 

unidentified Tobamovirus species, and shed light on the epidemiology and distribution of the 

virus in the Allegheny forests. 

 

M. Gubler*and M. Stone, 2013 

Development of a Quantitative Technique to Assess For Stress in Small Amphibians Using 

Corticosterone as a Biomarker 

Kutztown University 

 

When environmental conditions become unfavorable or threatening, vertebrates respond by the 

physiological reaction known as the "fight or flight" response. One of the major hormonal 

mediators of this response in amphibians is corticosterone. As such, corticosterone can be used 

as a biological indicator of the stress response. This research tested a potential technique to assay 

for corticosterone levels in small amphibians using whole-body samples from red-backed 

salamanders (Plethodon cinereus). In order to assay for corticosterone the whole-body samples 

were homogenized, and a lipid extraction was performed using ethyl-ether. The extracted 

corticosterone was then analyzed using an enzyme-linked immunosorbent assay (ELISA), and 

the results of a stressed group were compared to a non-stressed group. The results of the assay 

show that there was a potential positive correlation between mass and corticosterone. However, 

an apparent difference between the stressed and unstressed group could not be ascertained. The 

lack of correlation between the test condition (stressed and non-stressed) in corticosterone levels 

could have come about because ten minute period of stress may not have been enough to 

significantly increase corticosterone, or the extraction procedure may have had poor 

corticosterone recovery.  
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B. Hake* and A. Turner, 2013 

Effect of Large Woody Debris Addition on Stream Morphology and Fish Habitat in the 

Allegheny National Forest 

Clarion University of Pennsylvania 

 

Riparian habitats provide large woody debris (LWD), which can alter stream morphology, retain 

organic matter, stabilize stream banks, decrease erosion, and provide fish habitat.  Deep pools 

and undercut banks are critical fish habitat in headwater streams. Due to historical deforestation, 

streams often lack LWD. Additions of LWD are often performed with the goal of enhancing 

stream habitat, but the conditions under which these additions are successful are still not well 

understood. In this study, five streams in the Allegheny National Forest were assessed to 

determine the effect of LWD on pool formation, stream morphology, trout population structure, 

and stream bed substrate composition. We hypothesized that LWD addition would increase pool 

formation, trout habitat and population size, and decrease streambed substrate size. Pre-treatment 

surveys of the streams were conducted in the summer of 2012 prior to the addition of LWD in 

January 2013.  All streams were separated into two, 300 meter reaches; an unaltered reach and a 

reach in which LWD was added.  A 100 meter buffer zone separated the two reaches in each 

stream.  Wetted width and depth was measured within the flowing water, while bank full width 

and depth was measured from the apex of each bank. The following parameters were also 

determined: pool width, length, and depth; LWD length and diameter; fish population size and 

composition; and stream bed substrate composition. These experimental parameters and stream 

characteristics will also be assessed in post treatment surveys in the summer of 2013. 

 

 

S. Halloran*, S. Tenefelde, T. Pisarchick, J.M. Parson, and C.M. Scott, 2013 

Genetic Analysis of the Impact of 2,4-Dinitrolphenol on Various Mitochondrial Biochemical 

Pathways 

Clarion University of Pennsylvania 

 

The chemical compound 2, 4-Dinitrophenol (DNP) DNP was used extensively with varying 

purposes during the turn of the last century.  However, there has been few studies conducted 

showing the pharmacodynamics of DNP within the cell and cellular organelles.  DNP showed 

promise in pharmaceuticals but usage seemed to halt due to the lack of supporting literature.  

DNP is an inhibitor of ATP energy production in cells with mitochondria. Oxidative 

phosphorylation is uncoupled by the carrying of protons across the mitochondrial membrane, 

leading to a rapid consumption of energy without generation of ATP.  Since the majority of the 

studies conducted for DNP were in the 1930’s-1960, there are no specific conclusions in regard 

to the specific pathways or protein interactions in which DNP is involved.  The purpose of this 

project is to screen for mitochondrial proteins as wells as their biochemical pathways involved 

with the processing, utilization, and clearance of DNP.    We are utilizing Saccharomyces 

cerevise (bakers and brewers yeast) as our model organism in this screen.  This eukaryotic 

organism maintains a variety of mitochondrial genes and pathways that are highly conserved 

with higher eukaryotes such as humans. In our study, we identified over 130 non-essential 

mitochondrial specific genes for the genetic screening.  The genes were placed into four 

categories: Mitochondrial Homeostasis, Mitochondrial organization, Mitochondrial 

Import/Export, Mitochondrial Energy Production, and mitochondrial genes with an 
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uncharacterized function.  A genetic screen was developed in which wild-type or mutant isogenic 

yeast strains were grown (via deletion of one of the mitochondrial genes) on yeast media 

supplemented with various concentrations of DNP.  The growths of the various strains were then 

assessed qualitatively from three independent studies.  We are currently screening the various 

isogenic strains, but have already started to identify mitochondrial genes that have an altered 

growth rate in the presence of DNP compared to the isogenic wild-type yeast.    

 

 

N. Hardina*, C. Steglich, and S. Hrizo, 2013 

Infection Susceptibility in a TPI Deficiency Model  

Slippery Rock University  

 

Triosephosphate Isomerase (TPI) is a glycolytic enzyme.  Mutations in this enzyme are 

associated with a neurodegenerative disorder called TPI Deficiency.  Individuals with TPI 

Deficiency also exhibit increased susceptibility to infection due to reduce immune system 

function.  We can model TPI deficiency using a Drosophila melanogaster strain with a mutation 

in the TPI gene that causes an M80T transition in the amino acid sequence.  This mutation is 

called “sugarkill”.  These sugarkill flies exhibit similar phenotypes to humans with the disorder 

such as reduced lifespan and neurodegeneration. However, it has not been determined if sugarkill 

animals have reduced immune function.  Therefore we have examined mutant TPI flies and 

wildtype flies to determine if they model this characteristic of the human disease. We 

hypothesized that the immune response in the sugarkill flies should be impaired compared to 

wild type Drosophila melanogaster.   

 

 

N. Hartley* and C. Hardy, 2013 

Floristic Inventory of a Hydrosere Community in Safe Harbor, Lancaster County, Pennsylvania 

Millersville University 

 

Ranatra Pond is the unofficial name for a small perennial dystrophic waterbody that was 

formerly the site of a quarry used to build the nearby Safe Harbor dam along the lower reaches of 

the Susquehanna River. Named after the genus of water-scorpion found abundantly within, this 

site is an ecological refugium for all walks of life. Our ongoing floristic inventory of the area is 

being conducted through use of a subportal on the phytoinformatics website WikiPlantAtlas.org, 

a digital plant atlas that utilizes the Google Maps API in an interactive manner through which 

users can database plant observations using the Web. The Flora of Ranatra Pond subportal is a 

zoom-able satellite image of the pond with a ½ second by ½ second grid superimposed on top of 

the area and contains seventy-two 180 square meter quadrants; a total survey area of 12,960 

square meters (3.2 acres). This floristic inventory is unique in that once completed, anyone can 

access the portal, select a plant species from the currently-growing drop-down list of species, and 

see all occurrence localities of the species within the survey area as they appear as interactive 

points with details regarding precise locale description, plant description and voucher 

information, if applicable. Every plant species observed was vouchered only once, and each 

species was georeferenced once for each occurrence in each quadrant; relative abundances of 

each species in each quadrant are provided in the details for each interactive point. The end result 

will be a complete digital representation of this unique habitat and can serve as baseline data for 
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future successional studies of this area. To date 87 species, 80 genera, 51 families and 31 orders 

of vascular and non-vascular plants have been observed. Notable finds thus far include four 

populations of the S2-ranked orchid Aplectrum hyemale, an occurrence of the infrequently seen 

Quercus muhlenbergii, two gentian species (Gentianopsis crinita and Sabatia angularis), and the 

phylogentically interesting algal genus Chara. 

 

 

C. Heck*, E. Shadle*, J. Sergent, J. Rauchut, L. Elliott, and S. Bergsten, 2013 

Expression, Cloning, and Sequencing of Atg4c Variant 1 and p62 Autophagy related cDNA from 

Glioma Cells 

Shippensburg University 

 

Autophagy is a lysosomal-driven catabolic process necessary to preserve cellular homeostasis 

through regular elimination of damaged, aged and redundant cellular components. Research 

involving the link between cancer and autophagy has created ambiguous, even contradictory 

results. We are studying two genes known to regulate autophagy, ATG4c and Sequestosome 1 

hence forth known as p62, in a preserved glioma cell line. p62 is an adaptor protein implicated in 

cell signaling pathways for autophagy and tumorigenesis while ATG4, a cysteine protease, is one 

of a class of proteins (ATGs) that stimulates an autophagy cascade.  Our team extracted RNA 

from a glioma cell line, converted it to cDNA, and amplified the coding region of each gene by 

PCR.   PCR products were cloned and sequenced for comparison to normal sequences available 

through NCBI.  As sequencing did not show any significant changes, we are currently using 

quantitative real time PCR to study changes in gene expression for these two genes.  Preliminary 

experiments demonstrate up regulation of ATG4C in glioma cells compared to normal 

astrocytes, with even further up regulation in glioma cells that have been starved.  No significant 

differences in p62 expression were detected. 

 

 

B.  Henry*, A. Carl, S. Harvey, D. Mendez, and A. Keth, 2013 

Crayfish Population Assessment in Piney Creek, Limestone Township, Clarion County, PA 

Clarion University of Pennsylvania  

 

Healthy stream ecosystems are an important source of clean drinking water and provide vital 

habitats for many species.  Crayfish abundance and wellness in an aquatic ecosystem are reliable 

indicators of the overall health of the stream.  Crayfish are relatively intolerant to pollution and 

siltation, have sizeable life spans (~2-3 years), limited mobility, and are prey for many organisms 

in a stream system. All of these attributes make them a good bioindicator taxon.  Piney Creek in 

Limestone, PA is an ecosystem where crayfish are an especially important component. The 

stream also supports populations of the uncommon Queen Snake (Regina septemvittata), a 

species that preys almost exclusively on crayfish.  Piney Creek is also stocked nearly year round 

with trout for fishing purposes.  The artificially increased abundance of trout in the stream could 

negatively impact the abundance of crayfish within it, potentially decreasing the food base for 

Queen Snake populations.  Our study will assess crayfish abundance, age class range, and male 

to female ratio in Piney Creek.  We hypothesize that this assessment will confirm a bountiful 

food base for the Queen Snake and other species in the system.  In addition, this study will 
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provide a better understanding of the overall health of this ecosystem and a baseline for future 

studies of crayfish, Queen Snake, and introduced trout dynamics. 

 

 

M. Hock*, H. Garrison, E. Young, K. Van Why, L. Kindlin, and R. Stewart, 2013 

Helminth prevalence and abundance in coyotes (Canis latrans), red fox (Vulpes vulpes) and gray 

fox (Urocyon cinereoargenteus) from Pennsylvania 

Shippensburg University 

 

Canines such as coyotes (Canis latrans) and foxes (Vulpes vulpes and Urocyon cinereoargenteus) 

are known reservoirs of various parasites capable of infecting domestic animals and humans 

alike. Booming coyote populations have led to increased contact between these canines, humans 

and domestic animals, leading to the potential spread of parasites and disease. To examine the 

possible outcomes of these interactions, this study focused on identifying the presence and 

relative abundance of particular parasites present within different wild canine species and their 

feces. Fecal samples of 178 coyotes, 25 gray foxes, and 24 red foxes were obtained over a two 

weekend period at two different Pennsylvania statewide coyote hunts (Cresson and Mosquito 

Creek), by swabbing their rectums with popsicle sticks. These obtained samples are undergoing 

standard Sheather’s solution fecal flotation and microscopic evaluation. Of the 26 coyote fecal 

samples tested thus far, tentative analysis revealed that 13 were characterized by the presence of 

at least one parasite oocyst or eggs. Nine out of 18 samples from the Cresson coyote hunt 

contained oocysts and eggs, while four of those had multiple species present. Four out of eight 

Mosquito Creek coyote samples tested thus far contained oocysts or eggs from at least one 

species, while two of those were found to have multiple parasite species. Thus far, our findings 

indicate a high occurrence of Isospora sp., Toxocara sp., and Toxascaris sp. with fewer 

occurrences of Taenia sp., Strongyloides sp., and Dipylidium caninum. Six males and eight 

females were sampled at Cresson (the remaining four were of unknown sex), half of each sex 

demonstrating the presence of parasites. At Mosquito Creek, five females were sampled and zero 

males (the remaining three of unknown sex), with three of those females demonstrating parasite 

presence. Additionally, 24 red fox and 25 gray fox fecal samples were collected at the Cresson 

hunt, though no analyses have been conducted on them at this point. Coyote and fox appear to be 

reservoirs for parasites that cause severe morbidity and potentially mortality in us and our 

domestic animals.  

 

 

S. Hockenberry* and S. Boyden, 2013 

Interference to old-growth forest restoration management by hayscented fern (Dennstaedtia 

punctilobula): Assessing the ecological impact and management response of a native species 

behaving invasively 

Clarion University of Pennsylvania 

 

Pennsylvania’s forests have not experienced significant regeneration recently, due to the lack of 

natural disturbance regimes and deer browse damage to seedlings.  Hayscented fern, a native 

perennial that behaves invasively in forest ecosystems, could be contributing to this problem by 

competing with seedlings for resources above and below ground, and by modifying soil 

processes.  The main objective of this study was to investigate the interactions between 
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hayscented fern and tree seedlings.  We compared seedling richness and abundance, soil 

decomposition rates, nitrogen availability, and additional abiotic factors in the presence and 

absence of hayscented fern.  Additionally, we compared these relationships in areas with 

different types of forest management (fire, thinning, and presence or absence of deer) to see how 

fern might respond to treatments designed to promote regeneration and restore old-growth 

conditions.   Initial results demonstrate that hayscented fern reduced seedling richness and 

abundance.  Areas with hayscented fern had reduced decomposition rates and increased soil pH 

and soil nitrogen levels.  Forest management activities directly affected environmental conditions 

and modified the role of hayscented fern in the ecosystem. These results provide new evidence 

that hayscented fern not only interferes directly with tree seedlings, but may alter ecosystem 

processes and nutrient cycling in forests. 

 

 

H. Hopkins* and M. Foradori, 2013 

Morphological variation among Argiope aurantia 

Edinboro University 

 

Argiope aurantia, the “writing spider” occupies a large geographic range in a variety of habitats, 

including grasslands, woodlands, and from edges of bodies of water to dry grassy hillsides 

(Enders, 1973). Heterogenity of habitats is expected to elicit locally adapted populations. Further 

differentiation of these geographically variable adaptations may result in speciation. Here, 

possible patterns of geographic divergence were examined among populations of A. aurantia by 

comparing morphology, coloration, and pattern variation. Analysis of covariance (ANCOVA) 

showed that cephalothorax length varied significantly among populations at different locales 

(p=0). Cross-validation procedure further supported these findings by providing predictions with 

81% accuracy for locale of specimens based on cephalothorax size. Color and pattern variation 

were observed among A. aurantia but statistical analyses showed no significance. Variation in 

morphology may be a result of a geographic divergence. 

 

 

T. Hummel*, S. Sullivan, M. Walker, M. Martin, C. Brooks, and K. Regester, 2013 

Assessment of infection by the fungal pathogen Batrachochytrium dendrobatidis among 

plethodontid salamanders in Cook Forest State Park, Pennsylvania 

Clarion University of Pennsylvania  

 

Emerging infectious pathogens, such as the fungus Batrachochytrium dendrobatidis (Bd), have 

been implicated in amphibian declines on a global scale. Biologists must understand the 

distribution and occurrence of this pathogen because the loss of amphibian abundance and 

diversity has broader negative effects on ecosystem structure and function. Relatively few 

amphibian species in Pennsylvania have been assessed for Bd. Between September and October 

2012, we collected skin swab samples from 30 Redback salamanders (Plethodon cinereus) and 

30 Mountain Dusky salamanders (Desmognathus ochrophaeus) at three study sites in Cook 

Forest State Park, Pennsylvania. In addition, we opportunistically collected skin swab samples 

from three Slimy salamanders (Plethodon glutinosus), two Two-lined salamanders (Eurycea 

bislineata), two Four-toed salamanders (Hemidactylium scutatum), and one Longtail salamander 

(Eurycea longicauda). Swab samples were preserved in 70% laboratory grade ethanol and later 
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tested for Bd DNA using polymerase chain reaction assays. All salamanders tested negative and 

thus we did not detect the occurrence of Bd among the six species we examined. We cannot 

conclude that Bd is absent among amphibians inhabiting Cook Forest State Park because 

relatively low levels of Bd prevalence. 

 

 

G. Ibrahim* and K. Henry, 2013 

Identification of a putative Gcn5-like histone acetyltransferase and its role in antifungal drug 

resistance in Candida glabrata 

Bloomsburg University 

 

In the past decade, the opportunistic fungal pathogen Candida glabrata has become the second 

most common cause of invasive fungal bloodstream infections behind C. albicans.  Treatment of 

C. glabrata infections has proved difficult because of its intrinsic resistance to several commonly 

used antifungal drugs.  The primary mechanism of resistance in C. glabrata is through the 

upregulation of CgCDR1 and CgPDH1 which encode for the multidrug resistance (MDR) efflux 

pumps.  The regulation of these genes is dependent upon the CgPdr1 transcriptional activator.  In 

the model yeast Saccharomyces cerevisiae, genes encoding MDR efflux pumps are under the 

control of a similar transcriptional activator but expression is also influenced by the covalent 

modification (such as acetylation and phosphorylation) of histone proteins.  Because of the 

genetic similarity between C. glabrata and S. cerevisiae, we hypothesized that the regulation of 

these MDR genes in C. glabrata may also be influenced by histone modifying enzymes, 

specifically, a histone acetyltransferase (HAT) similar to S. cerevisiae Gcn5.  BLAST analysis 

using the amino acid sequence of S. cerevisiae Gcn5 revealed a putative HAT in C. glabrata 

(80% identity, 90% similarity, e-value 0.0).  We investigated the role of this putative HAT 

(referred to as CgGcn5) in antifungal susceptibility and MDR gene expression in several C. 

glabrata strains.  We found that the deletion of CgGCN5 resulted in a 4- to 10-fold increase in 

sensitivity to several different antifungal agents.  We examined RNA expression to determine if 

the changes in susceptibility in the CgGCN5 deletion mutants were due to changes in the 

expression of MDR genes.  We found that drug-dependent upregulation of CgCDR1 and 

CgPDH1 was diminished approximately 2-fold  when CgGCN5 was lost .Chromatin 

immunprecipitation was performed to determine if CgGcn5 acted directly on the CgCDR1 and 

CgPDH1 promoters via histone acetylation. In wild-type C. glabrata strains, we observed an 

increase in histone acetylation at the MDR promoters prior to upregulation which was not 

observed in CgGCN5 deletion mutants providing support for the function of CgGcn5 and its role 

in MDR gene regulation in C. glabrata.    

 

 

W. Jenkins* and L. Nicholson, 2013 

Analysis of mtDNA 

California University of Pennsylvania 

 

Mitochondrial DNA or mtDNA is a very interesting and powerful tool. MtDNA is very similar to 

bacterial DNA and thought to have evolved from such. MtDNA is inherited from the mother of 

the individual, therefore it can be used to track female lineage. Using the hyper variable regions I 

and II we can determine “haplotypes” for various regions of the planet. In this experiment I 
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chose to explore 2 groups of mtDNA: current and ancient. The current DNA was extracted using 

a mouthwash swish and normal polymerase chain reaction. The ancient DNA was provided using 

bone samples provided by the California University department of Anthropology. The extraction 

method, however must be delicate as to maximize the amount of PCR amplifiable DNA. Also 

the DNA contains many natural PCR inhibitors so care must be taken to deal with these without 

damaging the template DNA. After the sequencing of all samples takes place the DNA will be 

analyzed and compared to explore the accuracy of using mtDNA as an ancestral tool.   

 

 

E. Jones* and C. Hanna, 2013 

Sex cues and site preference in the mealworm beetle (Tenebrio molitor) 

California University of Pennsylvania 

 

The mealworm beetle (Tenebrio molitor) is a common pest of large amount of stored grain.  

Previous research indicated that adult beetles are attracted to other adult beetles- however, we do 

not know if they are more attracted to one sex than the other.  The purpose of this study was to 

determine if mealworm beetles can detect where a member of the opposite sex has been and 

observe whether the beetles prefer this area over an area containing chemical cues from beetles 

of the same sex.  To test this, we sexed adult mealworm beetles and placed them in a petri dish 

where the bottom covered with a piece of filter paper.  We gave the beetles a small amount of 

water and left them on the paper for three days.  The beetles were then placed in a new petri dish 

with a piece of filter paper that an opposite sex adult had lived on and a clean piece of filter 

paper.  We monitored the beetles for 30 minutes.  The number of seconds that the beetle spent on 

each piece of filter paper was recorded.  Using similar methods, we preformed two additional 

experiments to determine whether the beetles could detect/were attracted to cues in general, or 

whether the sex of the individual that left the cues influenced attraction.  These trials examined 

the beetles on same sex vs. clean filter paper and same sex vs. opposite sex filter paper.  Our 

initial results suggest that the beetles spent more time on the piece of paper where the opposite 

sex beetle had lived.  This supports our hypothesis that beetles can detect and prefer locations 

where individuals of the opposite sex have been.   

 

 

K. Kelly* and C. Bocetti, 2013  

Avian Survey of Kirtland Warbler Management Areas 

California University of Pennsylvania 

 

The Kirtland Warbler Manangement Area's in Pine River is managed by the Michigan Forest 

Service.  The Kirtland’s Warbler depends on the management of these areas for survival.  The 

warblers use the area to nest and the manipulation from management creates prime areas to 

promote greater birth rates.  However, due to these management areas for the Kirtland’s Warbler, 

other species benefit from these habitats as well.  Twenty two stands were randomly selected 

within three different age groups and surveyed for all avian species within the plot to then find 

the species richness and species diversity within the stand.  The stand age, stand size, and stand 

adjacency were all recorded.  Species heterogeneity was calculated to examine what 

management practice: age of the stand, size of the stands, and adjacency to other stands, has 

impact on the species diversity within the stands.  The management practices could then be 
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altered to continue to support the Kirtland’s Warbler as well as the biodiversity that the habitats 

will hold.  

 

 

J. Kemfort* and W. Towne, 2013 

Can honeybees learn the relationship between the sun's course and a novel landscape? 

Kutztown University 

 

Experienced honeybees know the spatial relationship between the sun’s pattern of movement and 

the landscapes around their nests, which allows bees to locate the sun under completely overcast 

skies by reference to the landscape alone. Surprisingly, when bees have been transplanted from 

their natal landscapes to rotated twin landscapes—such as from one treeline to a similar but 

differently oriented treeline—the bees have not learned the new relationship between the sun and 

landscape. Even after abundant experience under sunny skies at the second site, the bees orient 

their communicative dances under overcast skies as if they were still at their natal site, using 

their (now outdated) memories of the relationship between the sun and landscape. However, a 

recent study presented evidence suggesting that bees can learn the relationship between the sun's 

course and an entirely novel landscape that is panoramically different from the bees’ natal site. 

The results of that study, however, could be explained without the bees learning the relationship 

between the sun and the novel landscape, if the bees matched their natal landscape to the test 

landscape using the skyline profile, a possibility the author did not consider. Therefore, we have 

repeated that study including a control group that accounts for how the bees might match the 

natal and test landscapes, and our results confirm that bees can indeed learn the relationship 

between the sun's course and a panoramically novel site. 

  

 

M. Knarr*, S. Almar, K. Chung, A. Sharma, G. Robertson, and J. Ingram, 2013 

A novel technique for isolating melanoma circulating tumor cells using melanoma specific 9.2.27 

antibodies conjugated to iron oxide nanoparticles 

Lock Haven University 

 

Within the biomedical industry, cancer research continues to be an ever expanding and 

improving field of study which seeks to more effectively prevent, diagnose, and treat the millions 

of people afflicted with various types of cancer each year. A key feature of all metastatic forms 

of cancer is the presence of circulating tumor cells (CTCs). CTCs are one of the primary means 

by which many forms of cancer metastasize to new locations within the body. Thus, they are the 

focus of considerable study in order to understand their phenotypic characteristics as well as the 

biological mechanisms by which they spread. Melanoma cells contain many surface markers 

within their plasma membrane that are unique, and which provide ideal targets for monoclonal 

antibodies to bind to. In this research, the separation of melanoma CTCs from the whole blood of 

melanoma patients was conducted using melanoma specific anti-NG2 (9.2.27) antibodies 

conjugated to iron oxide nanoparticles in combination with red blood cell lysis treatment. 

Optimal CTC recovery percentages of 60-70 % were achieved using the combination approach 

of red blood cell lysis treatment followed by immunomagnetic separation. This technique shows 

promise as future method of characterization that will aid in clinical diagnosis and treatment of 

melanoma, as it offers an optimal balance of speed, efficiency, accuracy, and cost.     
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A.J. Knauer*, R.A. Balogun, T.J. Peretic, J. Talley, K. Strauser, E.L. Carter, J.B. Touster, 

A. Lockwood, D. Clark, and D.M. Smith, 2013 

Purification of an Antimicrobial Molecule Found in Human Urine Via Solid Phase Extraction 

Techniques 

Clarion University of Pennsylvania 

 

Increasing incidence of antibiotic resistance in bacterial pathogens drives the development of 

new drugs to fight infections. Drugs like tetracycline that were once useful have become obsolete 

as bacteria acquire resistance evolving to defend themselves better and survive. Our lab is 

currently investigating anti-microbial activity that is found in human urine. This activity is 

present after the precipitation of most proteins from urine. The substance that remains after the 

protein precipitation we have termed “supernatant”. The supernatant has the ability to kill all 

Gram negative bacterial species tested as well as some Gram positive bacterial species. 

Presently, our lab is attempting to characterize, purify, and identify this molecule through 

chemical techniques including distillation, liquid phase extraction, gas chromatography/mass 

spectrometry, and solid phase extraction. Ultimately, we hope to patent this molecule for use as 

an antimicrobial compound. 

 

 

B. Knight* and J. Ingram, 2013  

Analysis of blood brain barrier cell viability in the M5 Muscarinic Acetylcholine Knockout 

mouse model 

Lock Haven University of Pennsylvania  

 

Acetylcholine is an important neurotransmitter in the central nervous system for the regulation of 

motor movement, blood flow dilation, active learning, and memory.  Acetylcholine is transported 

through the central nervous system and can bind to two types of receptors, nicotinic and 

muscarinic. There are five types of muscarinic receptors (M1-M5) in the brain and if the M5 

receptor is genetically removed, changes in cortical blood flow dilation is inhibited when 

acetylcholine is administered on the cortex.  As a result, M5 receptor knockout mice appear to 

have Alzheimer’s like phenotypes (i.e. decreased memory) that is hypothesized to be a result of 

the inability to adequately regulate cortical blood flow.  

To begin to understand the cellular mechanisms behind these Alzheimer’s phenotypes, we 

investigated the viability of blood brain barrier cells in wild type and M5 knockout mice.  Blood 

brain barrier cells are comprised of glia that surround the arteries, veins, and capillaries, and are 

known to protect and support the central nervous system as well as help regulate blood flow.  

Using several cell staining techniques (Nissl and Silver Stain) we investigated the cell size and 

morphology of various blood brain barrier cells to see if there’s a change in glial viability when 

the M5 receptor is removed. Based on our results, we hope to begin to understand why blood 

flow dilation in abolished in the M5 knockout mice and more importantly why the deletion of a 

M5 receptor causes Alzheimer’s like phenotypes.   
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T. Kovacs* and N. Thomas, 2013 

DDT/DDE levels in Double-crested Cormorants of the Susquehanna River 

Shippensburg University of Pennsylvania  

 

Dichlorodiphenyltrichloroethane (DDT) was used as a widespread pesticide in Pennsylvania 

following World War II and continuing until the early 1970s.  This chemical has been 

documented to persist in the environment for an extended period of time following cessation of 

use.  This study will focus on the presence of DDT and its derivatives, which may be present in 

tissues of Double-crested Cormorants due to bioaccumulation of these persistent contaminants.  

One hundred and twenty recently deceased birds were obtained from the Susquehanna River near 

Harrisburg, PA.  These birds were weighed, sexed and aged prior to dissection.  Muscle, fat and 

organ samples were collected from each bird and analyzed for DDT, DDE and DDD.  In 

addition, when possible stomach content samples were analyzed to characterize the species of 

fish utilized in their diet. 

 

K. Koziara* and S. F. Hrizo, 2013 

Examination of Fermentation Activity in Yeast Expressing Mutant Alleles of Triose Phosphate 

Isomerase 

Slippery Rock University of Pennsylvania  

 

Glycolysis is a highly conserved metabolic pathway by which the enzymatic breakdown of 

glucose occurs to yield energy in the form of ATP. Through the process of glycolysis, glucose is 

converted into two molecules of pyruvate which can continue on to either aerobic or anaerobic 

metabolic pathways.   Our research focuses on a mutation in an enzyme involved in glycolysis 

called triose phosphate isomerase (TPI).  This enzyme converts dihydroxyacetone phosphate 

(DHAP) to glyceraldehyde-3-phosphate (G3P) in glycolysis.  Importantly, mutations in TPI are 

associated with a human neurodegenerative disease called TPI deficiency and the pathology of 

TPI deficiency is still poorly understood.  It is not clear how mutations in the TPI gene result in a 

neurodegenerative phenotype.  In order to study the effects of the TPI deficiency causing 

mutations on cellular processes we will use the yeast, Saccharomyces cerevisiae, as a 

biochemical model system for glycolysis, which is highly conserved between eukaryotes. 

Saccharomyces cerevisiae, when cultured without shaking will rely heavily on the anaerobic 

pathway, fermentation, for energy production. By-products of fermentation of pyruvate in yeast 

are ethanol and carbon dioxide.  We hypothesized that if the mutations that cause TPI deficiency 

resulted in reduced pyruvate production through glycolysis, then we would see a corresponding 

drop in carbon dioxide production through fermentation.  We assessed carbon dioxide production 

in yeast cultures grown at low (25C) and high (37C) temperatures and found that indeed some, 

but not all of the TPI mutants exhibited reduced carbon dioxide production, suggesting that the 

mutation caused a reduction in pyruvate production through glycolysis.  Furthermore, some TPI 

mutants exhibited temperature sensitive behavior, only showing significant reductions in carbon 

dioxide production at high temperatures.  Interestingly some strains appeared to ferment at 

similar levels compared to wildtype at all temperatures and thus the pathogenic effects of these 

mutations warrants further examination.          
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M. Krinock* and S. Meiss, 2013 

Species Specific Antibiotic Resistance of Bacteria in Biofilms 

California University of Pennsylvania 

 

Biofilms increasingly have become a nuisance within the medical field.  Due to their ability to 

adhere to almost any surface, and to withstand antibiotics they have been pushed to the forefront 

of microbial medical research.  Biofilms have been indicated as the cause of conditions as 

diverse as dental plaque to infectious disease. With continuing research on biofilms it has 

become evident, due to many factors associated with biofilms, that current beliefs regarding the 

effectiveness of certain antibiotics need to be reexamined. The biofilm matrix allows bacteria 

within biofilms to exhibit antibiotic resistant strategies that go beyond the antibiotic resistant 

mechanisms seen in isolated species.  Bacteria within biofilms rely on multicellular strategies of 

resistance. In the experiment species specific antibiotic resistance was investigated.  Strains of 

Escherichia coli, Salmonella, Klebsiella pneumoniae, Staphylococcus aureus, and 

Staphylococcus epidermis were examined to determine their ability to form a biofilm, growth 

rate, and then subsequent antibiotic resistance at different growth stages.  Each of the bacteria 

was examined in both isolation, and in conjunction with pGLO Escherichia coli. This research 

will reveal at what stages certain antibiotics should be administered to patients who have a 

known biofilm infection.  This will also facilitate a better understanding of what species are able 

to best resist antibiotics within biofilms, and therefore help facilitate antibiotic administration.  

 

J. Kuhn* and C. Steglich, 2013 

Creating a latex bead-based method for demonstration of blood typing and other agglutination 

reactions for immunology 

Slippery Rock University  

 

One of the classic methods for detection of an antigen-antibody reaction in immunology is 

agglutination, or the clumping together of cells or other small particles when antibodies bind to 

surface antigens and crosslink the cells into large clumps.  In the case of blood typing, the cells 

are human red blood cells and the antigens on the cells’ surface are the various blood type 

antigens (ABO, Rh, Duffy, MN, etc.) (Parham, P. 2009).  Demonstrating these reactions in a 

class poses several problems, the chief one being the need to have good quality human blood 

available of known blood types.  The need for human blood poses a safety issue as well.  There 

are commercially available kits used for demonstrating blood typing without using blood; 

however, they only allow for simple ABO typing.  A system using microscopic latex beads 

coated with proteins, acting as the antigens, can be used to carry out a true agglutination reaction.  

This true agglutination reaction allows more sophisticated reactions, such as reverse typing, 

blocking antibody detection, or agglutination inhibition, to be demonstrated much more reliably 

and safely in any biological classroom.  While using the dark red colored beads, the final 

outcome will be blood typing reactions, even the more sophisticated ones, that can be visible 

macroscopically and completely safe and reliable.   
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S. Lee*, L. Perry*, C. Batties, and L. Elliott, 2013 

Identification of bacterial isolates using rRNA sequence analysis 

Shippensburg University  

 

Bacteria can be identified and classified based on sequence homology in the rRNA gene.  In this 

study, primers to conserved sequences of the bacterial rRNA gene were used to amplify genomic 

DNA extracted from 25 bacterial isolates tentatively characterized based on morphology and 

biochemical characteristics.  PCR sequences were compared to known genes sequences stored in 

databases at NCBI and Michigan State University to identify the isolates and confirm or disprove 

the tentative identification.  Preliminary data from four soil samples tentatively identified as 

Xanthomonas were compared to the NCBI database and determined to be closely relates species 

of Pseudomonas.  All are known soil organisms. Additional PCR samples have been purified for 

sequencing and the results will be included in this study. 

 

A. Lellock, C. Barnes, K. Koziara, I. Fisher, and S. Hrizo, 2013 

Examination of the Effects of Expressing TPI Deficiency Causing Alleles in  Saccharomyces 

cerevisiae on Cell Growth 

Slippery Rock University  

 

Triose phosphate isomerase deficiency is an autosomal recessive glycolytic enzymopathy 

characterized by neurodegeneration, hemolytic anemia, and premature death. The role of triose 

phosphate isomerase (TPI) is well understood as the enzyme that is responsible for the 

interconverstion of dihydroxyacetone phosphate (DHAP) to glyceraldehyde-3-phosphate (G3P). 

However, the pathogenesis of TPI deficiency is still not very well known.  We constructed a 

series of Saccharomyces cerevisiae yeast strains expressing various TPI alleles that are 

associated with the development of TPI deficiency in humans and Drosophila melanogaster.  In 

this study, we examined the cell growth rates of multiple mutant TPI strains by growth curve 

analysis and spot plate analysis.  Interestingly, not all of the mutations resulted in significant 

changes in growth rates.  However, the mutation M80T was associated with the most severe 

growth defects at all temperatures.  Furthermore, the mutation E104D exhibited growth defects 

only at high temperature, suggesting that it is a temperature sensitive allele.  

   

 

P. Lewis*, B. Knight, and J. Ingram, 2013 

Chronic Analysis of Cortical Viability in the Polished and Reinforced Thinned Skull Mouse 

Model 

Lock Haven University  

 

In vivo animal models are extensively used in neuroscience to investigate the neurological basis 

of human brain functioning.  The traditional method to observe the inter-workings of the brain 

has relied on the use of active anesthesia during experimentation, which depresses the natural 

responsiveness of the brain.  As a result of anesthesia, the observed neuronal response is severely 

limited as compared to a conscious subject.  To improve in vivo animal experimentation, a new 

technique known as Polished and Reinforced Thinned Skull (PoRTS) surgeries have been 

developed to permit in vivo neurological observation in conscious behaving mice.  The 

procedure involves thinning the skull to only a few micrometers thick then reinforcing the skull 
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with optically clear superglue and a thin cover glass.  This ultimately creates a transparent 

window that allows the brain to be visualized without removing the skull.  A fixed head bolt is 

also attached during the surgery and the mouse can be fixed on top a running wheel and intrinsic 

optical measurement can be taken in the brain without anesthesia. 

To address the long-term viability of this technique, we qualitatively assessed the cortical 

viability of the PoRTS technique at three and fourteen months of age after surgery.  Using 

several staining techniques (Nissl stain and Silver stain) we analyzed cell morphology and 

number to assess the long-term viability of the PoRTS window technique.   

 

R. Lewis* and S. Boyden, 2013 

The Effect of Deer and Management on Tree Seedlings and Understory Richness in 

Pennsylvania Hardwood Forests 

Clarion University of Pennsylvania 

 

Old growth forests are diverse, valuable, and encompass trees of varying age classes. 

Pennsylvania houses mainly young and even-aged forests. These forests face an array of 

obstacles, including a lack of natural disturbances and too many deer.  These difficulties 

ascertain few opportunities for regeneration, so the future of our forests is uncertain. The 

questions asked in this study were: What impacts are deer having on plant richness and tree 

regeneration? And can forests be influenced (through silviculture or deer management) to boost 

regeneration and accelerate the maturation of forests into old growth conditions?  The 

hypotheses are: 1. Deer exclosures will increase the density and richness of forbes and woody 

plants in the understory, and 2. Through controlled disturbances (specifically burning and 

thinning) regeneration can be increased. The study is being conducted in Clear Creek State Park.  

The study area is split into six, 15 acre sites.  Three sites are fenced, and three are unfenced.  

Within each fencing treatment, sites have been treated either with fire, fire plus removal of 

maple, or left as a control. Data will be presented on the understory composition, tree seedlings, 

and environmental conditions from the season following the treatments.  Initial results 

demonstrate that thinning increased the richness and abundance of plants in the understory, 

while fencing increased the number of tree seedlings and the average height of the understory.  

Interestingly, the impact of deer on the understory depended upon the silviculture treatments.  

These results could help guide management and forest restoration efforts. 

 

J.M. Lippincott*, M.W. Kehoe, and C.M. Scott, 2013 

Understanding Cellular Stress: A Genetic Linkage Between ERAD and the UPR 

Clarion University of Pennsylvania 

 

The accumulation of secretory pathway proteins which have mis-folded due to genetic 

mutations have been shown to have a direct link to such diseases as Cystic Fibrosis, 

Alzheimer’s disease, Parkinson’s disease, and Antitrypson disease. These neurological and non-

neurological disorders have a variety of devastating effects on the body, thus it is of utmost 

importance that the cell is able to clear the accumulation of these aberrant proteins as quickly as 

possible. Our study examines two of the major quality control pathways associated with the 

secretory pathway: the Endoplasmic Reticulum (ER) Associated Degradation (ERAD) and the 

Unfolded Protein Response (UPR).  Specifically, we have created a screen to help identify 

uncharacterized genes and further define the relationship between ERAD and the UPR at the 
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genetic level. We are using Baker’s yeast, Saccharomyces cerevisiae, as our model organism 

which has been studied previously and shown to be highly conserved to humans in regards to 

the secretory pathway, ERAD and the UPR.  We have examined two specific genes, ADD66 

and IRE1, which have been linked to ERAD and the UPR respectively. We show that 

simultaneous disruption of both pathways due to genetic manipulations and the induction of  a 

generalized ER stress via chemical reductants lead to either a restrained cellular growth rate or 

in more extreme cases - cellular death. By examining four various isogenic yeast strains, wild 

type yeast, add66Δ, ire1Δ, and add66Δire1Δ, in the presence or absence of a chemical stressor, 

we observe a severe growth defect in the double deletion. However, reintroduction of the 

ADD66 gene in the double deletion strain should rescue the growth defect phenotype.     

 

S. Lotz* and N. Dafoe, 2013 

Drastic, Systemic Protein Increase in Wounded Plant Stems 

Slippery Rock University  

 

Experimental stem wounding and herbivory by European Corn Borer (Ostrinia nubilalis) in 

maize (Zea mays; Family: Poaceae) has been shown to induce a dramatic increase in protein 

levels in the stem.  The present study expands upon these findings by identifying additional taxa 

in which this response occurs, as well as the extent of this response in the plant. In bean stems 

(Family: Fabaceae), a two-fold increase of protein was observed in wounded tissue 48 h after 

wounding plants, compared to unwounded. SDS-PAGE revealed no obvious difference in 

banding patterns between wounded and unwounded plants.  An increase in protein was also 

observed in the unwounded second and third internodes.  This phenomenon was also observed in 

peas (Family: Fabaceae) and radish (Family: Brassicaceae); however not in squash, cucumbers 

(Family: Cucurbitaceae), sunflower, zinnias (Family: Asteraceae), and tomatoes (Family: 

Solanaceae), suggesting that this phenomenon is not universal.  These findings show that a large, 

mostly nonspecific, increase in protein levels occurs in plants of the legume family (Fabaceae) at 

the wound site and distant stem internodes within 48 h of stem wounding.  It is possible this 

response is due to endoreduplication, a chromosome doubling without mitotic division, and is 

systemically communicated throughout the plant.  Future prospects of this study are to further 

elucidate an unstudied response to insect herbivores that cause major economic losses to crops, 

including microscopy to monitor changes in nuclear material after wounding. 

 

C. Matlack*, K. Warner, and D. Smith, 2013 

Effect of Seasonal Variations in Consumer Handling of Raw Produce on Microbial Biofilm 

Growth 

Clarion University of Pennsylvania  

 

Food-borne pathogens cause illness in approximately 48 million Americans (CDC 2011), and the 

frequency of human illness related to the consumption of raw fruits and vegetables has recently 

increased in the United States (DeRoever 1998). A number of factors, such as handling, storage 

conditions, processing, packaging, and distribution, can affect microbial ecosystems on raw 

produce (Burnett and Beuchat 2001). Bacterial biofilms are a specific ecosystem of concern. 

Biofilms attach to the surface of raw produce and are difficult to remove using water or 

sanitizing agents (Lapidot, et al. 2006). The purpose of this study was to analyze biofilm growth 

on raw fruits and vegetables that are lightly processed and handled by consumers before 
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purchase. A survey of the produce section was conducted each season of the year to determine 

the most-handled (highest value, above 5) and least-handled (lowest value, below 2) products. 

The most- and least-handled fruits (most, n=10; least, n=10) and vegetables (most, n=10; least, 

n=10) were then subject to biofilm analysis. Isolated bacterial colonies were grown for 1, 3, and 

5 days at 37°C on glass coverslips, after which the biofilms were stained with crystal violet and 

quantified using a Gel-Doc system. The initial results of this study are under analysis and will be 

revealed at the time of presentation. It was hypothesized that there will be biofilm growth on the 

outer peels of both fruits and vegetables, and the most-handled fruits and vegetables will have 

more biofilm growth than least-handled fruits and vegetables because the most-handled produce 

was passed through more hands, increasing the chance of acquiring a biofilm-producing 

organism. 

 

K. Mathews*  and K. Henry, 2013 

Testing the Effects of Signal Transduction Inhibitors on Azole Resistance in the Opportunistic 

Fungal Pathogen Candida glabrata 

Bloomsburg University 

 

Candida glabrata is an opportunistic fungal pathogen that currently ranks as the second most 

common cause of fungal bloodstream infections in immunocompromised patients in the United 

States.  Of concern with C. glabrata infections is their increased resistance to antifungal drugs, in 

particular fluconazole.  The activation of the transcription factor, Pdr1, can lead to antifungal 

resistance in Candida glabrata through the expression of CDR1 and PDH1 which encode for 

multidrug resistance (MDR) efflux pumps.  Therapeutic failure in clinical infections caused by 

fluconazole-resistant C. glabrata is often attributed to the expression of these genes.  The 

mechanism that leads to Pdr1 activation and MDR gene expression is unknown, but is likely 

through an intracellular signal transduction cascade.  We hypothesized that using signal 

transduction inhibitors (STIs) during treatment could increase therapeutic success by blocking 

Pdr1-mediated MDR gene upregulation.  To test this, we performed in vitro checkerboard 

susceptibility assays to test a variety of STIs to determine if they could affect fluconazole 

sensitivity in C. glabrata clinical isolates.  In support of our hypothesis, we found that 

fluconazole activity was enhanced 4-fold (synergism) with the addition of the histone deactylase 

inhibitor apicidin.  This was also observed with low concentrations of EGTA (2-fold) and high 

concentrations of calcium (4-fold).  In contrast, antagonism (decreased activity) was observed 

with the addition of the calcium-calmodulin pathway inhibitors fluphenazine and tamoxifen.  To 

determine if the altered sensitivity of C. glabrata to fluconazole was due to changes in the 

expression of MDR genes in the presence of STI, RNA analysis was performed using RT-PCR.  

With tamoxifen, we observed a positive correlation between antagonism of fluconazole activity 

and increased CDR1 expression (approximately 2-fold).  In contrast, we were not able to detect a 

correlation with changes in fluconazole susceptibility and MDR gene expression when we 

examined fluphenazine (antagonism) or apicidin (synergism).   
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K. McAndrew* and P. Caffrey, 2013 

Small Cell Lung Cancer Resistance to Cisplatin through Increased GST Levels 

California University of Pennsylvania  

 

Cisplatin, a common chemotherapy drug, often fails against Small Cell Lung Cancer (SCLC) due 

to the SCLC cells’ ability to gain resistance. Resistance can be gained through increased levels of 

glutathione-S-transferase (GST) because GST is capable of metabolizing cisplatin. A comparison 

of GST activity levels in the parent line of H526 (C-H526) with the GST activity levels in 

resistant H526 levels could confirm this hypothesized resistance mechanism. The resistant SCLC 

cells (R-H526) are a subline from a mouse xenograft that was pretreated with 1.5 mg cisplatin/kg 

mouse and found to be resistant to the second shot of cisplatin that was administered 7 days later 

(5 mg cisplatin/kg mouse).  

 

The first part of the experiment is to determine whether the C-H526 cells are still sensitive to 

cisplatin and that the R-H526 cells are resistant to cisplatin. Triplicate wells of C-H526 and R-

H526 were treated with 0 μM, 10 μM, and 20 μM of cisplatin for 36 hours. The percent survival 

of the R-H526 was 86.27% in 10 μM cisplatin and 80.39% in 20 μM cisplatin, while only 

47.73% of the C-H526 cells survived in 10 μM cisplatin and 24.24% in 20 μM cisplatin. Thus, 

confirming that the R-H526 cells were resistant to cisplatin, while the C-H526 cells were still 

sensitive. 

 

The GST activity assay measures the conjugation of 1-chloro, 2,4-dinitrobenzene (CDNB) with 

reduced glutathione (GSH). The reaction produces a dinitrophenyl thioether which can be 

detected by a spectrophotometer at 340 nm, and based on the levels of GST a specific amount is 

conjugated per minute. GST activity equals [(∆ absorbance at 340 nm/min)/0.0096 µM-1/cm] x 

(3.0 ml/0.3 ml) in Units/cell. Using this equation, the GST activity of the R-H526 cells was 

found to be 1.042 Units/cell and the GST activity of C-H526 was 0.521 Units/cell. 

 

Further studies will be performed to investigate whether sensitive parent cells can be made 

resistant in cell cultures, and if so, whether GST will also be a mechanism of resistance. If those 

studies succeed, then GST-inhibitors, such as cinnamon extracts, will be tested to determine 

whether they prevent GST-dependent resistance. 

 

B. McCabe* and R. Maris, 2013 

A Comparative Analysis of the Skulls of Neanderthals and Anatomically Modern Humans 

Mansfield University 

 

A Comparative Analysis of the Skulls of Neanderthals and Anatomically Modern Humans.  

Fossil evidence shows that Neanderthals and Anatomically Modern Humans vary in aspects of 

the size and shape of their skulls. The similarities and differences between these two hominid 

species are observable and measurable based on current fossils of Neanderthals and of the skulls 

of Modern Humans. Neanderthals had thick bones that show that they were large and muscular. 

They had a larger brain capacity than that of Modern Humans. The overall cranial shape of the 

two species also differed. Whilst there is variation within all species, the range of size and shape 

can be seen to be distinctly different between the two species. The difference in the skulls can be 

seen also by looking at the cranial base. Neanderthals have wide cranial bases, which lends to 
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wider skulls. Looking just at cranial bases would not identify brain capacity, however. By 

looking at the difference in the cranial bases and the Occipital bone between the two species the 

differences in the overall skull can be understood as well. Through fossil evidence it can be 

deduced that Neanderthals reached adulthood at a different age than Modern Humans and that 

their bodies were adapted to the cold climate during the time they populated Europe. Through 

fossil evidence of skulls of Neanderthals and the comparison to the skulls of Anatomically 

Modern Humans these variations have and can be observed and measured. 

 

M. McCrea*, J. McAnulty, and S.L.Meiss, 2013  

Microbial Growth in Response to AMD in 24 hour cycle 

California University of Pennsylvania  

 

Acid Mine Drainage (AMD) is a consequence of coal and metal mining that creates low acidity 

environments in the surrounding soil and water that can result in the death of a variety of 

organisms. There are currently over 13,000 streams or bodies of water in Pennsylvania that 

suffer from acid mine drainage and the remediation of this problem is very costly. This 

extremely devastating type of pollution affects all life from the smallest organisms to the largest. 

The “health” of the stream is often associated by the quantity, and type of bacteria that are found 

in these streams. To see the impact that the AMD has had, 24 hour sampling was used to collect 

soil from an Acid Mine Drainage site that is located along Western Pennsylvania Route 88 near 

New Eagle. A sample was taken every hour and was analyzed using rt-PCR, plate count, 

hemacytometer, and individual microbial identification. Microbial Growth is expected to mirror 

chemical cycling in the creek. 

 

M. McCutcheon*, S. Brown, and J. Layne, 2013 

Factors affecting mortality in Eurosta solidaginis populations 

Slippery Rock University  

 

Eurosta solidaginis are ball gall-inducing flies whose larvae overwinter in the long stem of tall 

goldenrod plants (Solidago altissima). Factors affecting population dynamics of E. solidaginis, 

including gall predation by downy woodpeckers (Picoides pubescens ), insect predator-parasites 

(Eurytoma gigantea, Mordellistena convicta and, Eurytoma obtusiventris), and physical 

disturbances were observed in four  successional growth plots (10 m x 10 m) in western 

Pennsylvania from November to February. These factors are specifically acting on the larval 

stage of the E. solidaginis prior to and during the winter.  Some of these plots contain woody 

growth and brush, while other plots are predominantly goldenrods. Two of the four plots were in 

close proximity to tree lines; the others were considered open fields. Levels of predation by 

woodpeckers and insect parasitism by all species were found to be consistent between individual 

plots. Gall knockdown was significantly different between plots (chi-square, p < 0.05).  Bird 

predation would be less of a factor for gall inhabitants because of high levels of gall knockdown, 

but the fecundity of that generation of gall flies would be lowered due to increased metabolism 

over winter while insulated by snow.  Downy woodpeckers and E. gigantea were not large 

contributors to overall mortality. These two predators are specific to the size of gall they attack 

and therefore can potentially provide selective pressure but do not in this population.  M. 

convicta for the same reason may cause a slight selective pressure toward larger galls because of 

its large contribution to total mortality. Another large contributor to mortality was E. 



65 

 

obtusiventris. This insect deposits its eggs into the plant stem before the gall is formed, so it does 

not play a role in gall size selection.  The largest contributor to mortality could not be determined 

because a large percentage of the galls were found empty. The empty galls were significantly 

smaller than the galls containing E. solidaginis, E. obtusiventris or preyed on by downy 

woodpeckers (Tukey tests, p< 0.05). There are multiple possibilities to explain the mortality of 

E. solidaginis in empty galls including unidentified M. convicta, unknown pathogens, or plant 

defense. 

 

J. McEvoy* and B. Overton, 2013 

Isolation of endophytes from Tsuga canadensis for use in biocontrol of Geomyces destructans 

and evaluation for secondary metabolite production 

Lock Haven University  

 

Eastern Hemlock, Tsuga canadensis, is an abundant tree in Eastern North America. This species 

is in rapid decline due to the invasive insect species, Adelges tsugae (woolly adelgid). The 

primary objective of this project was to attempt the isolation of novel antifungal endophytes from 

the shoots, stems, and needles of T.canadensis. The following five different fungal endophytes 

were isolated and morphologically identified to genus:  Epicoccum, ashersonia-like, Pithomyces, 

Pestalotia, and Nigrospora. Only two of the isolates, Epicoccum and the aschersonia-like isolate 

were selected for further study based on background library research.  Epicoccum sp. are 

commonly used in the biocontrol of other fungi and are known secondary metabolite producers. 

The aschersonia-like isolate could not be identified with confidence to genus level, but it could 

represent a novel fungal isolate that has never been tested for secondary metabolite production or 

as a biocontrol agent. Both isolates were tested as possible biocontrol agents against Geomyces 

destructans (Gd), the causal agent of White Nose Syndrome (WNS) in bats.  The aschersonia-

like species was grown with Gd on an experimental media for 20 days at 9.0C.  Geomyces 

destructans was not inhibited by the Aschersonia-like isolate. Epicoccum and Gd were grown 

together under the same conditions on experimental media. Epicoccum was aggressive against 

the Gd, completely engulfing the Gd sample and staining it pink. The pink color, as confirmed 

with fluorescence microcopy, showed that Epicocconone, a novel fluorescence product stained 

Gd conidia and mycelium.  This phenomenon has only been observed with yeasts when grown in 

association with Epicoccum.  Hyphal coiling of the Epicoccum around Gd was observed, 

providing the required evidence demonstrating that Epicoccum is antagonistic against Gd.  

Molecular data was generated for the Epicoccum isolate confirming its identity as E. nigrum, a 

known biological control fungus used to target brown rot fungi in the fruit industry. 

  

M. Medina-Flores* and J. Townsend, 2013 

Systematics of the Green Palm-pitvipers (Squamata: Viperidae: Bothriechis) from Northern 

Honduras 

Indiana University of Pennsylvania  

 

The green palm-pitvipers (Bothriechis marchi complex) of Honduras have long been a source of 

taxonomic uncertainty. After collection of a series of specimens from Texíguat Wildlife Refuge 

in 2010 assigned to B. marchi sensu lato, we evaluate the taxonomic status of Bothriechis 

populations using morphological and phylogenetic methods. Phylogenetic analyses suggest the 

Texíguat population is not closely related to B. marchi or any other northern Central American 



66 

 

Bothriechis, and represents a northern lineage that is sister to B. lateralis, a species distributed in 

Costa Rica and western Panama and is isolated by the Nicaraguan Depression. The Texíguat 

population of Bothriechis is also distinguished from B. marchi and other species by a series of 

morphological characteristics. Based on this evidence, the Texíguat Bothriechis represent a new 

species, the 10th member of the genus and 15th endemic species in Texíguat Wildlife Refuge, 

one of the richest herpetofaunal sites in Honduras. Along with preliminary data from other taxa, 

this study suggests Texíguat Wildlife Refuge to represent a paleo-refugium where relict 

evolutionary lineages have accumulated and persisted while disappearing elsewhere in northern 

Central America. Bothriechis sp. nov. provides the best evidence to date in support of the paleo-

refugium hypothesis, given its relationship with B. lateralis and B. nigroviridis from southern 

Central America and lack of close relationships with other Nuclear Central American species.  

 

H. Mitchell*, M. Clay, P. Sheehan, A. Cypher, K. Hart, D. Smith, and A. Keth, 2013 

Am I There? Development of a Novel Detection Method for Batrachochytrium dendrobatidis 

(Bd) 

Clarion University of Pennsylvania 

 

Some of the greatest losses in amphibian populations are the result of chytridiomycosis, a skin 

disease caused by fungal pathogen Batrachochytrium dendrobatidis (Bd).  Currently, Polymerase 

Chain Reaction (PCR) is the only way to confirm the presence of this devastating fungus.  This 

test is expensive and time-consuming making it unfeasible for many academic institutions and 

research facilities.  Most facilities lack necessary funds and equipment to employ this method of 

detection.  It is extremely important to track and prevent the spread of this global disease, and 

considering the current obstacles, the development of a new Bd detection method is crucial.  An 

ideal test would be inexpensive, portable, yield quick results, and be able to be conducted in the 

field using minimal lab equipment.  This study aims to develop an Enzyme-Linked 

Immunosorbent Assay (ELISA) that targets Bd-specific surface proteins.  To acquire the 

necessary antibodies, Bd is repeatedly injected into a mouse.  These injections will stimulate Bd-

specific antibody manufacture until the spleen is extracted at peak antibody production, as 

determined through an immunofluorescence protocol.  B-cells acquired from the spleen will be 

separated and combined with myeloma cells to form hybridomas, immortal cell lines that 

produce a monoclonal antibody.  These hybridomas will then be screened for production of Bd-

specific antibodies.  Once the antibodies are obtained, they will be used in the construction of an 

ELISA that can identify Bd. 

 

K. Morrow*, E. Pflaum*, and S. Bergsten, 2013 

Identifying Genes that Regulate the Timing of Development in the Spotted Salamander 

Shippensburg University  

 

Spotted salamanders have genetic mechanisms that function to repress or stimulate development 

based on environmental conditions including lack of oxygen or nutrients, or even the presence of 

predators.  Ambystoma maculatum is a species with little known genetic information, despite its 

interesting developmental processes.  We have been able to successfully isolate RNA for two 

selected genes, fibroblast growth factor 10 and thyroid hormone receptor-b, using primers we 

created based on known sequences from related organisms. We were able to reverse transcribe 

the isolated RNA into cDNA followed by PCR amplification.  The next step will be to clone the 
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amplified DNA to reveal its genetic sequence for both genes. We have also collected egg masses 

from Ambystoma maculatum to monitor developmental timing under regulated conditions. 

Quantitative real-time PCR will be used to follow gene expression patterns associated with 

variations in developmental timing.  

 

G. Moyer* and C. Scott, 2013 

Biochemical Analysis of Hac1p During Cellular Stress 

Clarion University of Pennsylvania  

 

Prolonged cellular stress can lead into a various genetic diseases such as Alzheimer’s Disease, 

Cystic Fibrosis, and Antitrypsin Disorder.  Cellular stress arises from an accumulation of 

aberrant proteins within the Endoplasmic Reticulum (ER).  One of the cells quality control 

mechanisms to relieve this stress is the Unfolded Protein Response (UPR).  Approximately 300 

UPR target genes are up-regulated during the UPR which encode for various proteins involved in 

molecular chaperone production, lipid biosynthesis, and proteins in the endoplasmic reticulum 

associated degradation.  Ten percent of these target genes have an identified UPR Element 

(UPRE), a seven nucleotide upstream activating sequence that regulates the transcription of the 

target genes.   Hac1p, a transcription factor, binds the UPRE and up-regulates transcription.  The 

remaining 90% of these UPR target genes have an unknown method of activation.  A putative 

UPRE sequence has been identified and varies from the classical UPRE by only one nucleotide.  

This putative UPRE sequence has been found upstream from several other UPR target genes.  

We hypothesize that Hac1p can bind this putative sequence and up-regulate these UPR target 

genes during cellular stress.  We are currently attempting to clone the putative UPRE into 

pJC104 and replace the classical UPRE.  Beta-Galactosidase (Beta-Gal) is located downstream 

from the UPRE in pJC104.  Beta-Gal expression will be measured in a Beta-Gal assay to 

determine the binding of Hac1p.   

 

 M. Myers-Claypole* and T. Holly, 2013 

Assessing the effectiveness of a student teacher in a high school Biology II class 

Indiana University of Pennsylvania 

 

This is an education presentation. The purpose of this study is to evaluate my effectiveness as a 

teacher in a high school Biology II class. This class is composed of 11th and 12th graders. 

 

N. Nepal*  and M. Baguinon, 2013 

Studies on the antioxidant and radical scavenging properties of curcumin and cinnamic acid in 

Bacillus subtilis 

Kutztown University  

 

This research focuses on the study of the antioxidant properties of two compounds, curcumin and 

cinnamic acid.  Curcumin and cinnamic acid have been used in the treatment and prevention of a 

number of diseases. However, the modes of action of these compounds are not clearly 

understood.  Different reactive oxygen species are generated by cells under stress, and may have 

damaging effects on crucial biomolecules.  To gain insight into the bioactivities of curcumin and 

cinnamic acid, we have been testing their effects on the growth of Bacillus subtilis, a strict 

aerobe.  The results we have obtained so far have shown that curcumin had slightly promoted the 
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growth of Bacillus subtilis compared to the control.  Experiments using cinnamic acid are still 

ongoing and the results will be reported. The antioxidant activities of the compounds are 

measured using the DMPD (N,N-dimethyl-p-phenylenediamine dihydrochloride) test. The 

uptake of curcumin by the bacteria is determined using fluorescence assay, and the uptake of 

cinnamic acid is determined using absorbance measurements.  

 

D. Newbury* and W. Barnes, 2013 

Genome reduction in the genus Mycobacterium 

Clarion University of Pennsylvania  

 

The genus Mycobacteria is phylogenetically diverse. Many  of the genomes have been 

sequenced, and range in size from >6Mb to 3.2 Mb in M. leprae, the classic example of genome 

reduction. This array of genomes, of varying sizes, may provide a way to trace the evolutionary 

pathways of genome reduction. Specifically, the genome of M. leprae has over 1,000 

pseudogenes, and it would be interesting to know whether there is an association of the smaller 

genomes in other species. While most of the species are host associated, a smaller number are 

free-living.  It would be expected that host-associated species would require a smaller genome to  

survive in a more uniform environment. This hypothesis was tested by comparing genome size, 

number of total genes, number of genes with functional assignment, number of pseudogenes and 

number of RNA genes. It is found that in many respects, free living species have more diverse 

genomes. 

 

V. Nowaczyk* and H. Travis, 2013 

Teaching Genetics/ Evolution in the 7th Grade Classroom 

Indiana University of Pennsylvania 

 

The subjects for the study are the 7th grade Life Science students of Homer-Center Junior Senior 

High School, which is located in Homer City, Pennsylvania. The unit taught over the period of 

time involved genetics and evolution.  By giving the students a pre-test of the material, and a 

post- test after the unit, as an educator you will be able to calculate the amount of learning in the 

classroom. Through techniques involving inquiry learning, the students are immersed in the 

material. These inquiry skills involve group based learning and hands on activities. By creating a 

fun and stimulating environment for the students they can enjoy the learning process. The results 

and conclusion of this study are currently pending. 

 

 

S. O’Neill* and C. Howell, 2013 

Annotation of the Drosophila biarmipes Genome and an Investigation of NfI 

Lock Haven University  

 

Genomics Education Partnership (GEP) is a national based genomics investigation group, with 

the goal of giving undergraduates the opportunity to annotate genomic sequences and participate 

in genomics research. Colleges and Universities nationwide take part in this GEP project giving 

undergraduates this valuable experience. GEP is currently working on annotating the dot 

chromosome of Drosophila biarmipes and they are based out of Washington University of St. 

Louis. We are working in collaboration with GEP for this project as they supply all the necessary 
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tools needed to annotate a genomic sequence. A variety of websites, such as FLYBASE, GEP, 

BLAST were used to annotate the sequences as well as the GEP website.  For this project, 

contig59 of Drosophila biarmipes was annotated and compared to the closely related Drosophila 

melanogaster. The genes CaMKII and Zyx, were annotated and they are both located on the long 

arm of chromosome 4.  

 For this project, nuclear factor protein (NfI) was investigated in more depth and is found 

on the long arm of the fourth chromosome on contig17. Homologs of the NfI gene in Drosophila 

biarmipes were obtained using the NCBI website.  Homologs were found in a number of 

different drosophila species and a few other organisms, such as a western honey bee, deer tick, 

silk worm, nile tilapia and red flour beetle. In the Drosophila species, nuclear factor functions in 

transcription regulation, and facilitates DNA replication. Nuclear factor also regulates DNA 

replication and transcription in humans as well. Our main goal was to determine the relatedness 

of the NfI gene in Drosophila biarmipes  to the other organisms we found that contain this gene.  

Using ClustalW, a multiple sequence alignment was formed, and a phylogenetic tree was 

created. The phylogenetic tree helps us to determine the evolutionary history of the NfI gene. 

Overall, the gene shows a high degree of conservation between species based upon the multiple 

sequence alignment and phylogenetic tree, lending support to the idea that the gene is highly 

conserved because of its high degree of importance in cellular function. 

 

 

J.S. Park*, K. Anthony, S.M. Chin, C.H. Siew, and N. Bharathan, 2013 

Protein on a Chip: Analysis of Proteins from Select Isolates of Rhizoctonia solani 

Indiana University of Pennsylvania 

 

Rhizoctonia disease caused by Rhizoctonia solani makes diseased plants stunted with distinct 

patches, and decreases productivity of the plants such as potato, wheat, and oats. However, some 

isolates of the fungus (reduced genome complements) of Rhizoctonia solani do not cause the 

disease. The primary objective of this research was to look for any known differences in the 

protein expression between non-pathogenic and pathogenic wild type isolates of R. solani. Three 

reduced genome isolates of R. solani, T2 (+), Strain 123E, and 29.3A, and a wild-type RS29, 

were compared for differences in protein signatures. Protein was isolated from all samples using 

the ToPA protein quantitation Kit and Bradford protocol. The isolated protein samples from 

RS29 (wild type), T2 (+), Strain 123E, and 29.3A (all reduced genome complement) were 

diluted to desirable concentrations were further quantified using the Agilent 2100 bioanalyzer. 

Many such interactions were analyzed for protein signatures unique to these isolates that were 

responsible for the killing interactions. Results from such an analysis will be presented.  

Funding for this project was provided by the Department of the Army and Defense Threat 

Reduction Agency (DTRA) #55375CH 
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T. Peretic*, J. Talley, A.J. Knauer, R.A. Balogun, K. Strausser, E.L. Carter, J.B. Touster, 

A. Lockwood, and D.M. Smith, 2013 

Liquid and Solid Phase Extraction Techniques are Able to Partially Purify an Antimicrobial 

Compound from Human Urine. 

Clarion University of Pennsylvania 

 

The anti-infectives industry is a multi-billion dollar enterprise in the U.S.  However, there is 

always a need for new classes of antimicrobials because of the increased frequency of antibiotic-

resistant pathogen-derived infections.  Our laboratory is interested in finding new classes of 

antimicrobial agents for use in treating infections.  Recently, we discovered an antibiofilm agent 

in human urine. The supernatant that results from precipitation of most proteins from urine was 

tested alongside this antibiofilm agent (found in the precipitate) for the ability to inhibit or kill E. 

coli 0950.  The supernatant was unexpectedly able to inhibit the growth of E. coli 0950. The 

precipitating agent dissolved at the same concentration used to produce the activity when added 

to synthetic urine did not inhibit growth.  Of the other organisms tested, Gram negative species 

were inhibited as well as some Gram positive.  We are in the process of characterizing, 

purifying, and identifying this antimicrobial activity from human urine using gas 

chromatography mass spectroscopy analysis as well as distillation, solid, and liquid phase 

extraction techniques. 

 

 

J. Perryman* and B. Overton, 2013 

The use of Calcofluor White to visualize cupping erosions and fungal mycelium on bat wings 

infected with Geomyces destructans 

Lock Haven University  

 

Confirmation of White Nose Syndrome, caused by the fungus Geomyces destructans (Gd) in bats 

is completed via histopathology and DNA sequencing.  These methods are time consuming and 

often laborious.  Recent studies by members of the PA Game Commission have shown UV auto-

fluorescence on infected bat wings and have suggested this is more rapid method of diagnosis 

than histopathology or DNA sequencing.   The objectives of this study were to (1) quantify the 

nature of the auto-fluorescence with regard to the wavelengths of light emitted from infected 

sites using a BX-53 microscope, (2) establish whether the UV-brightener Calcofluor White 

differentially stains fungal mycelium of Gd and cupping erosions of Gd on bat wings at a 

different emission wavelength than the UV auto-fluorescence occurs, and (3) use Calcofluor 

White to determine whether cupping erosions occur more regularly on the dorsal or ventral side 

of infected bat wings.   It was determined based fluorescent microscopic studies that when 

excited with different wavelengths of light, infected bat wing tissues do not emit blue 

wavelengths of light, nor does fungal mycelium emit blue wavelengths of light under UV 

excitation.  The UV auto-fluoresence can best be described as light emission in other 

wavelengths not detectable by a DAPI filter set.   This allowed Calcofluor White, a UV 

brightener, that selectively binds to cellulose and chitin to be exploited using a DAPI filter set.   

Cupping erosions and fungal mycelium become immediately visible on bat wing tissues when 

stained with Calcofluor.   Based on our results, cupping erosions and fungal mycelium are most 

prevalent on the ventral side of infected bat wings.  Calcofluor White staining and fluorescent 
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microscopy is a rapid method of determining presence of Gd on infected bat wings and could be 

used instead of histopathology by laboratories without that capability. 

 

 

A. Pici* and R. Maris, 2013 

Effects of ethylene glycol on Rana catesbeiana development and weight gain. 

Mansfield University of Pennsylvania 

 

Fracking is the process by which chemicals are highly pressurized and pumped downwards 

horizontally into the ground to crack open shale rock to expose and release natural gas. This 

process is currently carried out in areas where the Marcellus Shale is present. Pollution of 

groundwater and aquatic environments has been a huge concern and the effect that it will have 

on aquatic organisms as a result of the chemicals being exposed from the rock and the process. 

Rana catesbeiana, or the common American bullfrog are found in these ecosystems and their 

tadpoles undergo metamorphosis in shallow waters. This studied looked at the effect of ethylene 

glycol on the tadpole’s development based on two factors weight and leg growth. Two trials 

were run the 1st trial found no significance in led development or weight gain. However Trial 

two found significance in weight gain, but not in leg development. As a result concentrations of 

.1% and .2% ethylene glycol have an effect on weight gain during tadpole metamorphosis. 

 

 

Z. Prokopiak* and C. Steglich, 2013 

Harderian Gland Secretion of Anolis carolinensis 

Slippery Rock University  

 

The Harderian gland is a secretory gland common in most land animals, and while the structure 

has been studied, little is known about the gland’s actual function, beyond knowing it excretes 

proteins. Structural observations have suggested multiple possible functions but have little 

supportive experimental data. There are many steps to be taken to determine the Harderian 

gland’s function in an organism such as the Anole lizard (Anolis carolinensis). Using a technique 

called qPCR (quantitative real time polymerase chain reaction), we can use the cloned genes 

(cDNAs) we have isolated from the Harderian gland of the Anole lizard and compare them to 

other known genes (in this case, genes encoding ribosomal proteins) that are expressed in all 

cells. This will allow us to determine if genes from the Harderian gland have tissue-specific 

expression, to compare their abundance to constitutively expressed housekeeping genes, and lead 

us to other steps for finding the functions of these proteins and the gland itself. Determining the 

expression patterns of the Harderian gland genes additionally contributes to the annotation of the 

genome of the Anole lizard, which is currently incompletely annotated. 

 

 

O. Pudliner* and M. Stone, 2013 

Changes in concentration of calcium in the trabecular bone in egg lying geckos 

Kutztown University   

 

In female geckos and other egg-lying reptiles, there is an elevated requirement for calcium 

during egg production. Evidence suggests that certain species of geckos developed an ability to 
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concentrate/collect calcium in the edolymphatic sacs, presumably to avoid decrease in the  bone 

density during reproductive period. Earlier studies have shown that there is a significant 

difference in size between endolymphatic sacs in the male and female geckos. The goal of this 

study was to determine if endolymphatic storage in the lymphatic geckos avoids the necessity to 

draw calcium from the trabecular bone during egg production. We analyzed bone density of 

femur bones from male and female Hemodactylus frenatus and Hemodactylus platyurus geckos 

species. The bones were fixed, processed, embedded in paraffin, sliced with microtome (10μm), 

mounted, and stained with H&E. Our results showed no significant difference in the amount of 

trabecular bone between female and male geckos, This evidence supports the hypothesis that 

endolymphatic sacs preserve bone density in female geckos. However, previous studies have 

found that lizard can vary in the concentration of calcium in different bones. For future studies, 

we would suggest to analyze other bones from various locations. 

 

 

L. Putt* and S. Seiler, 2013 

An investigation of morphological characteristics of spot croaker (Leiostomus xanthurus) and 

white mullet (Mugil curema) from Assateague Island National Seashore, Virginia 

Lock Haven University  

 

Geometric morphometric analysis is a multivariate analysis method commonly used to assess 

similarities or differences in shape among species or populations within a species.  Although 

geometric morphometrics have been in use for many years, we know of very few instances 

where they have been applied to marine fishes.  For two species of fish collected at Assateague 

Island National Seashore, Virginia, spot croaker (Leiostomus xanthurus) and white mullet 

(Mugil curema), we investigated interspecific and intraspecific shape differences. The first 

objective of this study was to contrast body shapes of spot croaker and white mullet in order to 

demonstrate how effectively geometric morphometric techniques could distinguish between 

these species.  The second objective was to investigate if intraspecific body shape differences 

could be detected and correlated with habitat differences. We found that spot collected in a 

habitat with a sandy bottom exhibited a convex shape causing a downturned mouth, while spot 

collected in near shore habitats exhibited a more terminal mouth. These variations in body shape 

in relation to habitat may suggest that each population is dictated by various environmental 

conditions in which the populations of spot from the study reside. 

 

 

H. Raguza* and D.M. Smith, 2013 

Determination of Optimum Sewage Solid Concentration for Maximal Growth of Native Mixed 

Algal Species as a Source of Biodiesel Fuel 

Clarion University of Pennsylvania 

 

The current state of our nation relies on the use of fossil fuels, and as of 2011, the United States 

uses about 7 billion liters of diesel fuel a year. Alternate fuels such as corn and plant diesel are 

currently in the process of being utilized and improved. These alternatives may not be as 

environmentally detrimental as fossil fuels, but they still are costly, requiring large areas of 

fertile land and huge quantities of water, as well as the diversion of food crops for energy use. 

Crops such as corn produce a biofuel yield of nearly 350 gallons per acre. However, algae are 
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currently being studied as a source of biofuel with larger yield potential, lower water 

requirements, and minimal land needs. It is estimated that algae can produce up to 40 times more 

oil per unit of land than other crops, and wastes can be used as feed for livestock. The town of 

Clarion has a unique situation, in which a coal-fired power plant and a sewage treatment center 

are located next to each other. This study aims to look at the most efficient way to utilize CO2 

from the power plant and sewage solids from the treatment center as carbon and nutrient sources 

for algal biodiesel production. Our first experiments involve varying the amount of sewage solids 

fed to algal cultures and measuring the amount of algal growth. Thin layer chromatography will 

be utilized to determine the amount of chlorophyll present in algae cultures which is directly 

proportional to the number of algal cells present in the culture. Optimal algal culture developed 

through these experiments could potentially be utilized to develop large scale cultures that would 

be housed between the power plant and sewage treatment center ultimately stimulating economic 

growth and a healthier environment in the area. 

 

 

N.E. Rieck*, N.D. Frye, E.M. Raab, H.C. Aston, and D.M. Smith, 2013 

The Effects of Various Water Sources on Dental Biofilm Growth 

Clarion University of Pennsylvania  

 

This research project investigates the effects of various water sources on dental bacterial and 

biofilm growth.  From previous experiments at Clarion University, we know that certain diets 

can have a strong effect biofilm growth on teeth along with bacterial growth in the oral cavity.  

This experiment tests the effects of water from Lake Wilhelm, the Clarion River, and well water 

on typical oral bacteria, S. Mutan and S. Sanguinis. Of these bacteria, one is a primary colonizer 

in biofilms, S. Mutan, and the other is a secondary colonizer, S. Sanguinis. The growth of these 

bacteria will be tested in an artificial saliva broth containing the test water or control. The broths 

will be inoculated with each bacterium and allowed to grow for 3 days. After 3 days, bacterial 

growth will be measured by a spectrophotometer. The biofilm growth will be measured in a 

twelve well dish. The wells will contain different artificial saliva’s made with the test water 

source. The wells will be inoculated with each type of bacteria.  After 5 days of growth, the 

biofilm will be dyed with crystal violet and measured via spectrophotometer. 

 

 

M. Saxion*, B. Henry, and J. Piserchio, and C. Steglich, 2013 

Isolation of a protein produced in the Harderian gland of Thamnophis sirtalis (garter snake) by 

expression of the cloned gene in Escherichia 

Slippery Rock University 

 

The Harderian gland (HG) is an exocrine gland found in the orbit of most terrestrial vertebrates. 

The primary functions and structure of the HG are known in terrestrial vertebrates although 

variation amoung these species exists. Proposed functions in squamates include a source of 

pheromones and lipids, a possible site for immune response  and lubrication of the orbit. The 

main duty of the HG in snakes such as the garter snake is to produce serous secretions that travel 

through the nasolacrimal duct to the vomeronasal organ. The proteins in the fluid produced are 

unknown and only reactive and abundant in the HG. The overall goal of this research project is 

to identify the properties and functions of the proteins produced and secreted from the HG in the 
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garter snake, Thamnophis sirtalis. The objective of this semester’s project is to learn more about 

the function and structure of one of the Harderian gland proteins by expressing the cloned gene 

for that protein in Escherichia coli and purifying it for characterization.  The protein was 

expressed as a fusion protein in a culture of E. coli which was then isolated from cell extracts by 

binding to an affinity column followed by elution of the cloned protein. SDS-PAGE and a 

Western Blot procedure were used to separate and analyze proteins based on molecular weight to 

monitor the expression and purification process. 

 

 

A. Schmier* and S. Meiss, 2013 

Inhibition of Biofilm Formation of Streptococcus mutans 

California University of Pennsylvania 

 

Biofilm formation in the oral cavity is the main cause of dental caries and Streptococcus mutans 

is the primary producer of this biofilm. This study investigates the inhibition of S. mutans' ability 

to produce this biofilm. Lysozyme, an antibacterial enzyme, is used at varying concentrations to 

inhibit biofilm formation. At the start of the experiment a 24.575 microgram per milliliter 

concentration of lysozyme was added to a Todd Hewitt broth suspension of Streptococcus 

mutans and allowed to incubate for 4 days. This concentration was gradually increased to find an 

optimum concentration for inhibition of biofilm formation. The experiment showed that high 

levels of lysozyme significantly decreased the formation of biofilm by Streptococcus mutans. 

 

 

 

T. Seacor*, M. Striluk*, and C. Howell, 2013 

Investigation of Nematode Diversity using Scanning Electron Microscopy and Fluorescent 

Microscopy 

Lock Haven University  

 

Nematode worms account for the vast majority of the animals in the biosphere. They are 

colossally important to global public health as parasites, and to agriculture both as pests and as 

beneficial inhabitants of healthy soil. We are currently investigating eight different wild isolates 

of nematodes in the lab.  We are using both classical systematics (e.g. diagnostic keys using DIC 

imaging of the worms) and molecular markers (e.g. ribosomal RNA sequencing information) to 

classify these wild isolates. In addition, we are investigating the morphology of amphid neurons 

in these different species. Amphid neurons are the anterior chemosensory neurons in nematodes, 

mediating critical behaviors including chemotaxis and mating. We are examining the cellular 

morphology and external anatomy of amphid neurons using fluorescence microscopy. We will 

present the results we have obtained using DiI fluorescent staining of these wild isolates that 

investigates the morphology of the amphid neurons, and present data on the variability we see in 

the different nematode isolates.  We will also present SEM images of the overall gross 

morphology of the worms with a specific focus on buccal cavity characteristics. Finally, we aim 

to present rRNA sequence information of these isolates, which will aid in identifying the species 

information of each isolate along with morphological information we have obtained. Our 

ultimate aim is to build a detailed anatomical database in order to dissect genetic pathways of 

development and function across phylogeny and ecology of nematodes. 
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R. Siegel, H. Tessler*, L. Lippert*, J. Gruver*, K. Selker, D. Mitchell, and D. Smith, 2013 

Assessment of Choice of Cleansing Method and Bacterial Biofilm Formation and on Contact 

Lens Cases 

Clarion University of Pennsylvania 

 

Microbial keratitis, an eye infection associated with contact lens material biofilms, commonly 

arises when lenses are stored poorly or patients use improper hygiene. The Food and Drug 

Administration official website and various multipurpose disinfecting solution (MPDS) product 

inserts report that the best method for cleaning contact lens cases is to rinse with a multipurpose 

disinfecting solution and air dry the case with the lid open.   Although this information is 

available, patients do not necessarily comply with the proper lens cleaning and storing 

techniques.  The focus of these experiments is to assess the growth of common bacterial biofilm-

formers on two types of plastic contact lens cases, and to assess the suggested method for 

cleaning contact lens cases.  Escherichia coli, Staphylococcus aureus, Staphylococcus 

epidermidis, Serratia marcescens, and Pseudomonas aeruginosa were each grown in separate 

contact lens cases for 48 hours and the amount of biofilm produced was assessed via crystal 

violet dye extraction and spectroscopic standard curve analysis.  Various lens case cleansing 

techniques were also assessed.  Our understanding of biofilm formation on contact lens cases 

will aid eye care specialists in making more informed decisions regarding their patients’ day-to-

day eye care.    

 

 

R. Siegel*, J. Gruver, D. Mitchell , and D. Smith, 2013 

The Development of Biofilm Resistant Eye Care Materials. 

Clarion University of Pennsylvania 

 

Biofilms are multi-cellular communities of microorganisms that form by attaching to various 

solid surfaces including living tissue, medical equipment, household items, and particularly for 

this study, contact lenses and cases.  After adhering, biofilms are notoriously difficult to 

eliminate. Biofilms provide a protective exopolysaccharide matrix for the organisms that live 

within, making them resilient to disinfecting agents and antimicrobial compounds.  Eye 

infections can occur due to bacterial biofilm formation on eye care materials and severe cases 

can damage the eye permanently resulting in blindness.  Bacteria gain access to the lenses when 

people touch them, wear them bathing, showering, swimming or sleeping, or store the lenses in 

old cases.  The focus of this study is to develop an antimicrobial compound that will reduce or 

eliminate the formation of biofilms on contact lens materials.  Commonly encountered infectious 

agents that cause microbial keratitis in contact lens wearers including Escherichia coli, 

Staphylococcus aureus, Staphylococcus epidermidis, Serratia marcescens and Pseudomonas 

aeruginosa were grown overnight on contact lenses and case materials in the presence of the 

putative antimicrobial substance.  The amount of biofilm produced was assessed via phase 

contrast microscopy.  The development of a biofilm resistant material will help to reduce the 

incidence of microbial keratitis in contact lens wearers, resulting in safer contact lens wear, and 

reduce health care costs associated with these infections. 
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T. Smith*, M. Bean, and D.M. Smith, 2013 

Multiple Approaches to Learning and Assessment:  Investigation of the Gram Stain Mechanism 

in an Advanced Microbiology Course. 

Clarion University of Pennsylvania 

 

The Gram stain is a differential staining procedure that is regularly employed to distinguish 

between two large groups of bacteria.  Those with thick petidoglycan cell walls as their 

outermost layer are termed Gram positive bacteria because they retain the first or primary stain 

used, the purple colored crystal violet.  Those with a second outer membrane that covers their 

thin peptidoglycan cell wall are termed Gram negative bacteria because they fail to retain crystal 

violet and stain with a secondary pink/red stain known as safranin.  Verification laboratory 

exercises are the main way that students first learn about the Gram stain.  Most students fail to 

retain the information they learn in this manner as easily assessed in upper level microbiology 

class discussions.  Using multiple different approaches, we investigated whether students were 

be able to describe how the Gram stain works if they invent their own molecular mechanism to 

explain the differential staining seen across the two structurally different groups of bacteria 

through group discussion and individual writing assignments.  The students then tested their own 

mechanisms as proof of concept with some very interesting results presented in poster format in 

class.  Class discussion was then used to describe group results and all groups combined the 

information obtained as a class to revise their mechanisms.  We found that we were able to 

develop a new mechanism that was corroborated by our own experimental evidence.  We also 

found that this new mechanism differed from the explanations provided by textbooks for how 

this classical and ubiquitously used staining procedure works.  In doing so, students used their 

knowledge from general biology and general and organic chemistry courses as well as their 

accrued laboratory skills to test hypotheses and question basic tenants that are held as true.  We 

believe that students involved in a multiple approach to learning are more likely to remember the 

concepts and content, be more confident scientists, and be more likely to think and challenge 

dogma. 

 

 

C. Smyth* and B. Overton, 2013 

Isolation of endophytic fungi from the marine sponges Halichondria bowerbanki and Microciona 

prolifera obtained from the Atlantic coastline 

Lock Haven University  

 

The phylum Porifera contains some of the simplest organisms in the kingdom Animalia. They 

are sessile creatures, have no nervous system, are found mainly in marine environments and 

reproduce both asexually and sexually. Although they are relatively simple multicellular 

creatures, marine sponges play an important role as hosts to various symbiotic microorganisms. 

Over the past decade there has been spike in research concerning the isolation of bioactive 

metabolites from marine sponges, resulting in the observation these metabolites were not being 

produced by the sponges, but rather by closely-associated microorganisms, such as fungi. 

Obligate and facultative marine fungi have commonly been found surviving on sponges from 

both offshore and inshore marine environments. It has yet to be determined if marine fungi do 

indeed form symbiotic relationships with the sponges they inhabit; however, there is evidence 

that does suggest this to be the case. One of the most important pieces of evidence in support of 
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the existence of this symbiosis lies with facultative marine fungi. Facultative marine fungi 

survive in freshwater and/or terrestrial environments and are able to grow and possibly even 

sporulate in marine environments. In comparison, obligate marine fungi are able to grow and 

sporulate exclusively in marine and estuarine habitats. Many facultative marine fungi are of the 

same phylogeny as their terrestrial counterparts. However, the bioactive metabolites derived 

from marine strains differ significantly from terrestrial strains. The objective of this project was 

to isolate and identify fungi growing in endophytic association with common marine sponges 

from the Atlantic coastline. Two marine sponges, Halichondria bowerbanki and Microciona 

prolifera, were collected from the Chincoteague Island bay area by staff at the Wallops Island 

Marine Science Consortium. Using sterile techniques, samples were excavated from the internal 

tissue of each sponge and plated using a variety of agar-based media, some of which is 

specialized for isolation of marine fungal strains. A total of twelve fungal endophytes were 

isolated in pure culture from the two sponges. Results from DNA sequencing and phylogenetic 

analyses are currently pending. These fungal cultures will be used for future research concerning 

the isolation of potentially novel secondary metabolites. 

 

 

C. Smyth* and B. Overton, 2013 

Application of the Alternative Host Hypothesis elucidates potential virulence genes in Geomyces 

destructans Lock Haven University  

 

Geomyces destructans (Gd) is the causative agent of white-nose syndrome (WNS) in hibernating 

bats throughout eastern North America. While there is an understanding of how Gd arrived in 

North America, very little is known about the specific virulence mechanisms that allow Gd to 

infect bats. Better immunological resistance to WNS in European bat species suggests the fungus 

potentially has a European origin via co-evolutionary relationships.  In contrast, the alternative 

host hypothesis suggests the idea that Environmental Pathogenic Fungi (EPF) are able to co-opt 

adaptations to particular environmental pressures such as amoeba and nematodes, allowing them 

to confer pathogenicity to mammals without need of a specific host for survival and replication. 

Many other cold-adapted species of Geomyces, are readily present on environmental substrates 

in the Arctic and Antarctic, including soils, growing in associations with mosses, in marine 

cryopegs, and on wooden structures. The primary objectives of this study were to evaluate 

whether Gd fits a co-evolutionary model or the alternative host hypothesis via phylogentic 

analysis and in-vitro culture experiments. The bryophyte, Polytrichum commune, was chosen as 

the substrate due to the prevalence of Geomyces sp. on mosses in both Arctic and Antarctic 

regions. The ability of Gd to develop and germinate on P. commune provides evidence to 

suggest that there is a possibility this fungus fits the alternative host hypothesis.  Phylogentic 

analysis showed that Gd was related to non-pathogenic species of Geomyces found on 

environmental substrates. Through the application of the alternative host hypothesis to Gd, we 

were able to elucidate several dual-use virulence genes by searching through the Gd genome as 

annotated by the Broad Institute. These virulence genes include urease, proteases and superoxide 

dismutase, and may provide a key to future research into how Gd developed into an opportunistic 

pathogen of hibernating bats. 
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M. Stahr*, N. Hepfl, and A. Keth, 2013 

An Assessment of Temperature Preference of the Spotted Salamander (Ambystoma maculatum), 

As Affected by Digestion 

Clarion University of Pennsylvania 

 

The spotted salamander (Ambystoma maculatum) is an amphibian that spends over 90% of its 

life underground, which results in very little knowledge of the behavioral habits of this species.  

Garnering information about these salamanders is important because amphibians are great 

environmental indicators, which makes them a crucial Class of animals to study.  However, due 

to the inaccessibility of their underground habitats, studying spotted salamanders often requires 

keeping them in captivity for a period of time.  An important aspect of housing salamanders is 

knowledge of their physiological needs, particularly their temperature preferences.  A. 

maculatum adjusts daily activities to maintain internal body temperature in a process known as 

behavioral thermoregulation.  This process includes movement from one temperature zone to 

another to maintain homeostasis.  To determine optimal body temperature, A. maculatum 

specimens were placed into a controlled arena with a temperature gradient.  Subjects were tested 

24 hours before and after food consumption to observe variation in temperature preference due to 

digestion.  An average temperature preference of 67.87° F was obtained from the results of an 

experiment conducted last year in our laboratory.  With this as a baseline, a temperature gradient 

ranging from approximately 31°F to 68°F was provided in the test arena.  The salamanders were 

allowed to move freely within the arena.  We hypothesized that given a choice,  A. maculatum 

would move to a preferred temperature. 

 

 

K. Strauser*, R. Palmer, and A. Haines, 2013 

Detection of Deer Urine-based Lures To Mitigate Poaching Activity in Pennsylvania 

Millersville University  

 

Due to the philosophy of fair chase (i.e., not impacting the behavior of wild animals while 

hunting), many of the United States have prohibited or restricted the use of hunting over 

chemical lures (i.e., deer urine).  This is also the case in the state of Pennsylvania.  According to 

regulations set by the Pennsylvania Game Commission, it is illegal to "hunt in or around any area 

where artificial or natural bait, food, hay, grain, fruit, nuts, salt, chemicals, or minerals, including 

their residues, are used or have been used within the past 30 days as an enticement to lure game 

or wildlife regardless of the type or quantity."  However, the issue of illegal hunting of wildlife 

(i.e., poaching) has been increasing in the United States as well as internationally.  In addition, it 

is estimated that 10-20% of Pennsylvania hunters having been using deer urine lures illegally to 

hunt white-tailed deer.  Due to these alarming numbers the Pennsylvania Game Commission has 

contacted Millersville University to try and determine whether deer urine lures can be identified 

in the field using chemical forensics techniques.  We wish to address this issue for the Game 

Commission.  We plan to use 4 different types of forensics tests to determine their effectiveness 

at detecting deer urine on clothing, shoes and on the forest floor.  We believe the results from 

this research will allow conservation officers to use an effective preemptive test to determine if 

illegal baiting using deer urine lures are being used in an area.  This could help in the 

prosecution, and hopefully the reduction, of individuals who illegally use lures to poach white–

tailed deer. 
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S. Sullivan* and S. Harris, 2013 

Survey of Odonates of the Allegheny National Forest, Pennsylvania 

Clarion University of Pennsylvania 

 

Past dragonfly and damselfly surveys in the Allegheny National Forest (ANF) have contained, 

little, if any species-specific data and none of these past studies have disclosed stream-specific 

locations of the species. The Allegheny National Forest has been historically managed and 

logged for commercial timber and in recent year’s oil and gas extractions have been increasing. 

These economic factors are potentially increasing the potential disturbance of dragonflies’ 

habitat by impacting the watersheds of ANF. This results in some species of dragonflies being 

listed as sensitive, with their population numbers slowly dwindling. Between the months of 

October, 2012 and March, 2013,  I began a survey of the ANF in seven different watersheds, 

known to historically harbor sensitive species. The immature Odonates were collected using a 

standard kick-net method, and later taken to lab to be identified down to species level. In 

addition, past samples collected in ANF in previous years were also identified down to species 

level. Upon identifying all samples, I then compared my findings with a sensitive species list, 

provided by Brent Pence of the ANF. My survey found that 6 out of the 12 study sites currently 

have sensitive species of Odonata. These study sites are listed as the following: The Branch, E. 

Hickory Creek, Spring Creek, W. Br. Tionesta Creek, Coon Run and Salmon Creek.   
 
 

L. N.  Swiger* , B. Overton, and J.P. Calabrese.  2013. 

Characterization of unknown bacterial strains isolated from a deceased Myotis lucifugus (“little 

brown bat”) infected with the White Nose Syndrome (WNS) fungus Geomyces destructans (Gds). 

Lock Haven University 

 

The pathogenic fungus, Geomyces destructans (Gds), is the etiological agent of White Nose 

Syndrome (WNS) in bats and since 2006 has been responsible for the ravaging decline of bat 

populations in North America.  To date there is little to no information in the scientific literature 

addressing the bacterial flora present on WNS-infected bats.  In our study, fourteen (14) 

unknown bacterial strains were originally isolated from various anatomical parts of a deceased 

“little brown bat”, Myotis lucifugus, on acidified Rose-Bengal agar (ARBA) specifically 

designed to be selective and for isolation of the Gds fungus.  These unknown bacterial strains 

were found on ARBA plates that were also positive for growth of Gds.  Subsequent transfers of 

bacterial strains were made for isolation onto acidified Potato Dextrose Agar (PDA) and 

incubated at 8.9 C. The bacterial isolates are slow-growers, with visible colony formation being 

observed within 1 to 1.5 weeks.  Preliminary diagnostic tests were conducted on bacterial 

isolates including: cellular and colony morphology observations; Gram, Negative, and Acid-fast 

staining; and an Aerotolerance test in Fluid Thioglycollate Medium (FTM). Further traditional 

diagnostics are also being included in the testing regime. Based on results of preliminary tests, it 

is hypothesized that these unknown bacterial isolates can be categorized as strictly aerobic or 

facultative; psychrophilic; acidophilic, and have unique cellular morphologies.  Furthermore, it is 

hypothesized, based on these initial studies, that the bacterial strains most likely belong to the 

Actinomyces group and include the Nocardioform actinomycetes and the Actinoplanetes.  

Currently, additional traditional diagnostics as well as molecular diagnostics are on-going in our 
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laboratory.  DNA extractions performed on all 14 isolates will be subject to PCR amplification 

employing Universal and Bacteria-specific primers with subsequent sequence analysis to aid in  

determination of the genus and species of these unknown bacterial strains. 

 

 

T. Swinger* and A. Kutay, 2013 

Variations in habitat of aquatic insects within the West Branch Susquehanna River drainage 

basin 

Lock Haven University  

 

The aquatic insects in central Pennsylvania are a great indicator of stream health. This has been a 

topic of great concern for a long time; first because of acid mine drainage and now because of 

gas drilling. In order to assess the various streams in the area, a study was developed to analyze 

the living environments of the aquatic insects. A few locations within the West Branch 

Susquehanna River Basin were selected as part of the study. The locations included Beech 

Creek, Fishing Creek, Pine Creek, Bald Eagle Creek, and Lick Run. Last fall a basic water 

analysis was done at each of these sites; it included pH, dissolved oxygen content, conductivity, 

alkalinity, and hardness. Next detailed descriptions were taken of the surrounding areas. Last, an 

invert sample was obtained from each location using a one meter kick net. These methods were 

then repeated in the spring for comparison. Over the winter the water analysis portion of the 

experiment was repeated to monitor the progression over seasonal changes. This experiment 

outlines the variations of the aquatic insect’s habitat throughout various seasons. 

 

 

G. Tickerhoof III* and H. Travis, 2013 

Effectiveness of Instruction during a Genetics Unit in a Ninth and Tenth Grade Biology 

Classroom 

Indiana University of Pennsylvania 

 

The effectiveness of instruction was measured during a Genetics Unit.  This unit was taught to 2 

Biology classes at Indiana Area Senior High School in Indiana, Pennsylvania.  The instructional 

methods used during the unit include:  videos, textbooks, articles, and inquiry-based learning.  

Nearly 50% of the students in the 2 classes combined attend a local Vo-Tech school.  A total of 8 

students with IEPs are in the 2 classes used in this measure of instruction effectiveness.  A pre-

test was administered before the unit began.  At the end of the unit a post-test was administered 

to the students to determine the effectiveness of instruction.  During the unit quizzes were 

administered to monitor progress. 

 

 

T. Gayman* and L. Nicholson, 2013 

Drosophila as a model for examining epigenetic mechanisms of starvation resistance 

California University of Pennsylvania 

 

Drosophila has been widely used as a model organism in which to study starvation resistance. 

Most studies to date have focused on the evolution of starvation resistance, and the identification 

of the genetic and metabolic pathways that underlie starvation responses. In some organisms, 
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starvation has also been shown to cause heritable changes to gene expression through epigenetic 

mechanisms, such as methylation. We therefore decided to investigate whether epigenetic 

changes might be involved in starvation resistance in Drosophila. Unlike many organisms, 

Drosophila only has one DNA methyltransferase, dDNMT-2. This gene is primarily active in 

ovarian cells and during early embryonic development. To test whether starvation resistance 

might result in heritable epigenetic changes in Drosophila, we first established a starvation 

paradigm, and examined whether offspring produced from females that were starved during 

oocyte development showed increased starvation resistance relative to offspring produced from 

“naïve” (unstarved) females. We tested offspring from both starved and unstarved wild type 

parents for starvation resistance, using 5%, 10% and 20% sucrose as nutrients, and found 

potential evidence of epigenetic effects on starvation resistance in Drosophila. Offspring of 

starved parents showed an increase in starvation resistance relative to progeny from naïve 

parents at low sucrose concentrations, but decreased starvation resistance relative to offspring 

from naïve parents at high sucrose concentrations. We also found, as in previous studies, that 

starvation resistance is highly temperature-dependent. We are currently investigating whether the 

offspring produced from starved parents show differences in DNA methylation relative to 

offspring from untreated parents, using a variety of assays. 

 

 

C. Trostle*, M.  Grassi, K. Hayden, and N. Bharathan, 2013 

cDNA Synthesis and Cloning of Tomato Mosaic Viral RNA (ToMV) Using One-step Nested RT-

PCR 

Indiana University of Pennsylvania 

 

Tomato Mosaic Virus (ToMV) is an important member of the tobamovirus group. Viruses 

belonging to this group have a wide host-range infecting several chlorophyllous plant species.  It 

is a world-wide plant pathogen known to cause infection in more than 150 types of economically 

important crop species including vegetables and ornamental flowers.  The virus is highly 

infectious and is very easily transmitted mechanically.  In the literature, there is no known 

invertebrate vector.  The primary objective of this study is to recognize specific nucleic acid 

signatures that can be used to discriminate between determined strains of the same virus.  We 

will report results from spot nested-RT-PCR-RFLP detection method of a strain of ToMV.  This 

method involves a one-step RT-PCR using a combination of several degenerate deoxyinosine 

(dl)-substituted primers that amplified part of the polymerase region of the putative viral RNA, 

followed by a nested PCR that increases specificity and sensitivity of detection.  Data from such 

a strategy and several cDNA clone analysis will be presented.  With this strategy we hope to 

effectively improve detection technologies for diagnosis, characterization of known and 

unidentified Tobamovirus species, and shed light on the epidemiology and distribution of the 

virus in the Allegheny forests. 
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T. Ukah* and C. Diep, 2013 

Generation of a Zebrafish Transgenic Line to Characterize Kidney Injury and Regeneration. 

Indiana University of Pennsylvania 

 

Humans lack the capacity to regenerate many organs and tissues. However, lower vertebrates 

such as zebrafish can regrow new tissues after injury, including the heart, pancreas, liver, fins 

and kidney. Generating an injury/regeneration model in zebrafish would greatly enhance our 

understanding of the regenerative process and provide insights into discovering novel therapies 

for human diseases. Here, we set out to generate a transgenic zebrafish line in which a specific 

part of the kidney is labeled with green fluorescent protein (GFP). Subsequently, this line can be 

used to make a genetic model for inducing kidney injury. A DNA construct carrying the kidney-

specific slc20a1a gene was chosen for this process. First, we modified it so that it would carry 

the Tol2 cassette for transposon-mediated transgenesis. Then, a switchable reporter cassette 

(attP1-GFP-2A-CreER-attP2) was inserted into the DNA construct so that the slc20a1a promoter 

would control expression of the GFP reporter. The attP1/attP2 recombination sites flanking the 

reporter cassette would allow for future exchange of a different cassette, such a gene that 

produces a toxic protein, for tissue-specific ablation. Our data suggest that the final DNA 

construct was successfully generated and it is ready for injection into zebrafish embryos. 

 

 

A. Wade*, M.R. England, K.J. Heyrana, R.C. Craven,  and T. Whitford, 2013 

Retroviral capsid protein dimer: Distinct roles for interface residues in the immature particle 

assembly and capsid maturation? 

East Stroudsburg University  

 

In retroviruses such as HIV and the Rous sarcoma virus (RSV), budding from the cell surface 

releases immature particles assembled of Gag polyprotein. Immediately thereafter, proteolytic 

cleavage of Gag initiates maturation. The capsid protein (CA) cleaved from Gag rearranges into 

hexamers and pentamers that build the capsid shell to enclose the viral replication complex. The 

dimerization of nearby CA C-terminal domains (CA-CTD) associate adjacent polymer rings 

within the complete shell. Proper capsid formation is required to produce a viable particle that 

can propagate infection.  Accumulating evidence shows that CA-CA interfaces involved in Gag 

assembly and capsid formation are drastically different. Based on genetic and biochemical 

studies from our lab, we predict that residues at the beginning of CA-CTD are involved in CA-

CA association during maturation, but not in immature Gag assembly. These analyses will 

contribute to our understanding of how capsid maturation inhibitors being developed for HIV 

actually work.  

 

To assess the importance of specific amino acids on capsid assembly we generated six different 

single residue substitutions in the 3-10 helix and second α-helix of the CA-CTD. The mutations 

altered the hydrophobicity and, therefore we suspect the intramolecular interactions associated 

with those amino acids. The importance of each residue for capsid maturation was determined by 

testing purified mutant proteins in in vitro assembly assays to determine the kinetics of CA self-

association. Formation of capsid-like structures was examined by electron microscopy. In 

parallel, the same six mutations were cloned into a viral vector and the resulting viruses are 

being evaluated for their infectivity, their ability to release immature particles, and propensity to 
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form capsids of normal integrity. Results of study are pending completion. The studies will help 

refine the evolving models of the maturation process. 

 

 

M. Wendel* and P. Caffrey, 2013 

The Effects of Gold Nanoparticles with Attachment of STEM Cells 

California University of Pennsylvania 

 

The interaction between stem cells and nanoparticles has not been fully studied as a potential 

tool for attachment and differentiation. Stem cell attachment and differentiation are important 

when looking at limb regrowth opportunities and tissue grafts as well as organ transplants. 

Nanoparticles are going to be utilized to potentially enhance attachment and differentiation of the 

stem cells.  

The experiment was conducted to examine the effects of citrate capped gold nanoparticles with 

the attachment of C2C12 mouse stem cells to culture plates. There were 3 variables used in this 

experiment. Serum level, the presence of nanoparticles, and the type of attachment surface, 

which was either a hydrophobic coating or a plain polystyrene plate with no coating. The 

nanoparticles were coated onto 12 culture plates out of 24 total plates: 6 plain polystyrene plates 

and 6 with the hydrophobic coating. The cells were treated with trypsin and suspended in DMO.  

Then 2 ml of cell suspension was added to each plate and the appropriate serum levels were 

added to the respective plates, either high or low serum. The plates were then allowed to incubate 

for 30 minutes. Every 30 minutes the cells were examined with a microscope to view attachment.  

After the first 30 minute interval the cells showed attachment mostly on the hydrophobic plates 

with the gold nanoparticle coating and high serum. The count average count over these plates 

was 971.1 cells per plate. This is only 5.9 ± 20.8 % greater than the cells on the tissue culture 

plate in high serum with no nanoparticles present, and may not be significant. The greatest effect 

of the absence or presence of nanoparticles was observed in the low serum plain polystyrene 

plates. The attachment with nanoparticles was averaged 368.8 cells per plate, and without 

nanoparticles was averaged 44.4 cells per plate. This shows a difference of 87.9 % between the 

two. This shows that the attachment is enhanced with the presence of nanoparticles. The 

experiment on whether or not the nanoparticles will effect differentiation is still being 

researched. 

 

 

J. Weyant* and S. Boyden, 2013 

The Effects of Forest Management and Fern Presence on the Available Seed Bank 

Clarion University of Pennsylvania 

 

Pennsylvania forests are changing and struggling to replace themselves.  Old-growth forests are 

declining and currently make up about 0.2% of forests in PA.  These forests are important 

because they are home to plant and animal diversity, and several old-growth specialists along 

with having an aesthetic and recreational value to the public.  Therefore it is important to 

increase the amount of new tree and plant seedlings for the future.  It has been shown that 

management techniques such as thinning and burning can be used to reduce competition and 

increase seedling numbers.  However, even with effective management, the presence of invasive 

hayscented fern competes with seedling growth.  We need to know how to encourage new 
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growth, and what species of trees and plants are present as seeds in the soil and can grow once 

conditions are favorable.  In Clear Creek State Park in Jefferson County, PA, I collected seed 

bank samples from thinned, burned and thinned, and control areas that had both fern and no fern, 

and seeds were germinated in the laboratory for 20 weeks.  Field data from these same areas 

were also collected.  Germination data and field data of seedling abundances were used to 

determine the effect of fern presence and management techniques on current and future 

seedlings.  It was found that different management techniques and fern presence affect seedling 

growth, and that the potential growth of the seed bank is different than the actual forest growth.  

These conclusions can be used to decide management plans and increase forest growth. 

 

 

R. Williams*, T. Smith, and H. Hampikian, 2013 

Investigation of protein-protein interactions between components of the type-III secretion system 

from the human pathogen Chromobacterium violaceum 

Clarion University of Pennsylvania 

 

Bacterial secretion systems represent proteinaceous nano-machines. Some species of bacteria use 

secretion systems to modify either their own population dynamics or other populations of 

organisms in the area. They are also used as virulence factors to mediate pathogenesis of host 

cells. Chromobacterium violaceum (CV) has previously been studied for its population 

dynamics. However this organism is also an opportunistic pathogen of humans and likely 

mediates pathogenesis via two type III secretion systems (T3SS) encoded in the CV genome by 

Chromobacterium pathogenicity islands 1 and 2 (Cpi-1 and Cpi-2 respectively). T3SSs resemble 

a molecular syringe and consist of proteins that share a common ancestor with the bacterial 

flagellum. The function of the T3SS is to inject hostile virulence proteins directly into host cells 

in a single step. These hostile proteins then act to subvert cellular processes and manipulate them 

to the advantage of the bacterium. While much is known about the T3SSs of other bacteria like 

E. coli and Salmonella, virtually nothing is known about the T3SSs encoded by CV Cpi-1 and 

Cpi-2, other than they appear sequentially related to others.  This project is focused on the 

elucidation of protein-protein interactions between components of Cpi-2 using a variety of 

molecular biology techniques. In particular we will utilize a novel cloning method called the 

Gateway system to clone six genes from Cpi-2, which are predicted to make up the inner 

components of the T3SS, into yeast two-hybrid (Y2H) vectors. The Y2H system is an established 

molecular biology technique that is used to assay for protein-protein interactions.  We will use 

the Y2H to investigate whether pairs of Cpi-2 apparatus proteins interact with one another. 

Proteins that do interact with one another will be demonstrated by inducing genetic factors in 

yeast that allow them to survive on nutrient deficient media. Using this data we will construct a 

protein–protein interaction map which will help explain how Cpi-2 assembles itself across 

multiple regions of hydrophobic and hydrophilic areas in the CV cell wall. This work will also 

provide initial evidence that these functionally uncharacterized proteins can indeed form a 

functional type-III secretion apparatus in CV. 
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D. Wilson*, D. Brooker, K. Lithuli, M. Martin, J. Speicher, J. Thomas, R. Burkert-Smith, 

K. Eggleton, D. Smith, 2013 

Blue Tongue Virus Nonstructural Protein 3 as a Candidate Protein for Inducing Apoptosis in 

Vero Cells 

Clarion University of Pennsylvania 

 

Blue tongue virus (BTV) is an arthropod-borne pathogen of cattle, sheep, and wild ruminants. 

When a bitten animal has been infected with BTV, the virus immediately begins attacking 

healthy mucosal cells of the airway causing apoptosis. The virus then spreads to and infects 

macrophages which migrate to or reside in the lymphatic system.  The mechanism of this 

process, however, is unknown. When BTV serotype 17 is plated onto Vero cells, apoptosis is 

induced.  Cytopathic effects are seen as early as 48 hrs post infection (hpi).  By 96 hpi, the cells 

are completely apoptotic.  Our laboratory is interested in discovering which gene product is 

responsible for inducing apoptosis in BTV-infected Vero cells.  We have created mutant viruses 

and are in the process of plaque purifying any that are defective in apoptosis.  We are currently 

in the process of purifying one such mutant that shows reduced and delayed cytopathology.  

Since BTV is a fairly simple double stranded RNA virus with only ten genes and eleven proteins, 

most of them are fairly well-characterized in the literature.  Of the two proteins with unclear 

function, nonstructural protein 3 (NS3) appears to be a likely candidate viral protein for inducing 

apoptosis in BTV-infected cells.  NS3 localizes to several membrane compartments inside 

infected cells but ultimately resides in the plasma membrane where it could potentially serve as 

an apoptotic and phagocytic signal giving the virus a means to enter the next host cell.  In silico 

analysis revealed that the NS3 protein shares 19 identical positions in a domain of about 140 

amino acids with other viruses.  NS3 also has cytoplasmic regions closely match related viruses 

and that bear similarity to known proto-oncogenes suggesting that by interfering with growth 

signaling inside Vero cells, NS3 induces apoptosis.  Our experiments address whether wild type 

NS3 protein can induce apoptosis on its own, whether wild type NS3can be blocked from 

inducing apoptosis, and whether mutant NS3 can be found in our mutant strain that is hindered in 

its ability to induce apoptosis. 

 

 

S. Yocom*, M. Petersen, and J. Wallace, 2013 

Assessing the effects of local and landscape factors on the abundance of Tipula paludosa Meigen 

in turfgrass habitats 

Millersville University  

 

Tipula paludosa is an invasive species of crane fly that has quickly become established as a 

major pest in North American turfgrass, causing economic loss across both commercial and 

residential settings.  Current patchy local (i.e., within a site) and landscape (i.e., among sites) 

distributions displayed by T. paludosa suggest factors operating at multiple scales are impacting 

the spatial organization of T. paludosa. Our objective was to determine which local and 

landscape factors impact T. paludosa abundance at sites located along a gradient of urbanization. 

We used a generalized linear model with a negative binomial error distribution to explain T. 

paludosa abundance in relation to local and landscape factors. Local factors included field 

capacity and the presence of endemic entomopathogenic nematodes found at each site; landscape 

factors of percent impermeable surfaces and Land Shape Index surrounding each site was also 
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included. Results indicated that local factors of field capacity, acting as bottom up effects, and 

the presence of endemic entomopathogenic nematodes, acting as a top down effect, are the best 

predictors of T. paludosa abundance. While field capacity was positively correlated with T. 

paludosa abundance, the presence of entomopathogenic nematodes was negatively associated 

with larval abundance.  The amount of impermeable surfaces within a 0.5 km buffer around each 

site was also negatively correlated with T. paludosa abundance. The results suggest that at the 

local scale, both biotic and abiotic factors impact larval abundance. The negative correlation 

between impermeable surfaces may suggest a barrier effect, particularly during the larval stage, 

but more likely impermeable surfaces within a landscape increase water drainage away from 

turfgrass areas,  decreasing patch quality. The findings of this study can be used to create 

effective control programs for T. paludosa and underlines the importance of scale in invasive 

species management. 

 

 

B. Yusko*, J. Uchic, K. Zoccola, and W. Barnes, 2013 

Anomalies in carbohydrate utilization pathways in isolates from human urinary tract infections. 

Clarion University of Pennsylvania 

 

Approximately 95% of urinary tract infections (UTI) are caused by the common gut commensal 

Escherichia coli (E. coli).  Generally, E. coli ferments glucose through the tricarboxlylic acid 

cycle (TCA), eliminating large amounts of mixed acids into the medium, and this metabolism 

can be identified with the MR/VP test. Most strains of E. coli also have a gene for b 

galactosidase, Thus it is expected that E. coli strains will be MR+/VP-/lac+. E. coli is a 

genetically diverse taxon, but it would be expected that carbohydrate utilization pathways would 

be under relatively stringent selection, and therefore stable. When tested this hypothesis is not 

entrirely true. The anomalies are discussed. 

 

 

M. Zak*, K. Brittingham, M. Scott, D. Goble, E. Garton, J. Rachlow, and A. Haines, 2013 

The Need to Incorporate Uncertainty into Recovery Goals for Endangered Species 

Millersville University  

 

The purpose of the Endangered Species Act (ESA) of 1973 is to preserve both endangered and 

threatened species and their ecosystems. Since its enactment, over 1,350 species have been listed 

under the ESA. Over a thousand of these species have recovery plans specifically written to help 

in delisting or downlisting the species, over 200 of those have a population size stipulated as a 

benchmark for recovery. We discuss whether uncertainty associated with population estimates is 

commonly reported in these recovery documents as a measure of precision. Tentatively, we 

found that prior to 2006, < 6% of all recovery plans reported uncertainty for population 

estimates. This number is subject to change with the drafting of both new and revised plans, 

which we are currently evaluating. The failure to evaluate and quantify uncertainty associated 

with population estimates could lead to species being downlisted or delisted before benchmarks 

are achieved. In order to avoid premature changes in species status we recommend more rigorous 

approaches when specifying recovery criteria for endangered species.   
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S. Zelenka* and C. Bocetti, 2013 

Opening size and vegetation as predictors of Dusted Skipper presence and butterfly species 

richness in Northern Michigan 

California University of Pennsylvania 

 

Butterfly and vegetation surveys were conducted during the summer of 2011 at the Corsair Trail 

System, an area of the Huron-Mainstee National Forest in Iosco County, Michigan.  The Corsair 

Trail System is a wooded hiking and skiing area dominated by red pine (Pinus resinosa) and jack 

pine (Pinus banksiana).  The twenty two miles of trail were walked and all butterfly species and 

their locations were recorded.  Counts for the dusted skipper (Atrytonopsis hianna), a forest 

sensitive butterfly species that has been declining in numbers in recent years, were also taken.  

Presence/absence surveys of vegetation were conducted using one meter by one meter quadrats 

at each location where butterflies were found.  Digital orthophoto quadrangles (DOQs) were 

used in ArcMap to determine the areas of the openings at each butterfly location.  This data was 

then used to model the opening size needs of the Dusted Skipper.  Furthermore, little blue stem 

(Schizachyrium scoparium) presence, distance to water, overall plant species richness, and 

blooming plant species richness were all analyzed as potential predictors of Dusted Skipper 

presence.  Using the data described above, management implications were made in regards to 

how the U.S. Forest Service at the Huron-Manistee National Forest can create better habitat for 

populations of dusted skippers and in turn help combat further decline of the species.  Results 

indicated that opening size and little blue stem presence are both driving factors in Dusted 

Skipper presence at a location. 
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Historical Highlights of APSCUB/CPUB 

 
 The Association of Pennsylvania State College and University Biologists (APSCUB) was 

formed in 1969.  

 The First Annual Meeting was held in April 1970 at Shippensburg.  

 The Fifth Annual Meeting was held in connection with the Annual Meeting of the 

Pennsylvania Academy of Science at Bloomsburg.  

 The tradition of awarding Outstanding Student Awards was initiated at the Eighth Annual 

Meeting at Indiana in 1977.  

 The nuclear reactor accident at Three Mile Island occurred on the morning of day one of the 

Tenth Annual Meeting at Millersville.  

 The Fourteenth Annual Meeting was held at Mansfield in 1983, marking the point at which 

each member institution had hosted an annual meeting.  

 APSCUB changed its name to Commonwealth of Pennsylvania University Biologists 

(CPUB) in 1984.  

 Regional meetings were held during the 1980‘s.  

 APSCUB/CPUB has been an active voice for Biology Faculty concerns since its inception. 

During the 1972-1973 academic year, the APSCUB Executive Committee prepared a 

position paper entitled ―Position to be Taken in Negotiations on Behalf of the State College 

and University Biologists (Scientists)‖ that was instrumental in faculty obtaining 1 credit for 

1 contact hour of laboratory teaching (1:1) in the collective bargaining agreement.  

 CPUB position papers were again prepared in the 1980‘s and as recently as 2003 when 

contract negotiations resulted in concerns over the loss of 1:1 for laboratories. CPUB has 

consistently played an important role in expressing and representing the concerns of our State 

System Science Faculty.  

 APSCUB/CPUB prepared position papers expressing support for the teaching of evolution 

and opposition to the teaching of creationism in the 1980‘s and again in 2001.  

 A CPUB position paper opposing below ground storage of long half-life, low-level nuclear 

wastes was approved by the membership in 1987.  

 APSCUB/CPUB has supported faculty professional development since the 1970‘s. Faculty 

Professional Development Institutes were held starting in the late 1970‘s on topics such as 

Electron Microscopy, Natural History-Ecology, Marine Science, Organismal Physiology, 

Photography, Gel Electrophoresis, Heart Stress Analysis, Microcomputers, High 

Performance Liquid Chromatography, as well as Annual Wildflower Studies. Symposia were 

held in the 1980‘s on topics such as Genetic Engineering and The Battle Against AIDS. More 

recently, workshops have been held on topics such as Paleontology of Pennsylvania, 

Molecular Techniques, and Geographical Information Systems (GIS). Mini-workshops have 

also been offered during numerous CPUB Annual Meetings.  

 

 CPUB Student Grants were first awarded in 2001 as “Student Travel Grants for Scholarly 

Presentations”. The CPUB Student Grants became research grants in 2002. Awards were 

initially set at a maximum of $200, but the maximum award was increased to $400 in 2005.  
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 The abstracts of CPUB Annual Meetings have traditionally been compiled into large volumes 

that spanned a number of years. Starting with the Annual Meeting at Millersville University 

in 2005, the program of the meeting was given an ISSN number. Programs of future meetings 

will be published annually as proceedings under the same ISSN number.  

 

Additional Information on the early history of CPUB can be obtained by reading the history 

sections of Volumes 1-3 of the APSCUB/CPUB Proceedings (1969-1987).  

 

Carol C. Mapes, CPUB President 2003-2007   
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CPUB Presidents 

 
Term    President    Institution  

 

1969-1970   Kenneth Michel   Slippery Rock University of PA  

1970-1971   Kenneth Michel   Slippery Rock University of PA  

1971-1972   Gould Schrock   Indiana University of PA  
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1976-1977   Barry Hunter    California University of PA  

1977-1978   William Morrison   Slippery Rock University of PA  

1978-1979   Robert Reed    Shippensburg University of PA  

1979-1980   Henry Vallowe   Indiana University of PA  

1980-1981   Alex Henderson   Millersville University of PA  

1981-1982   Ronald Rhein    Kutztown University of PA  

1982-1983   Clifford Kelsey   East Stroudsbug University of PA  

1983-1984   Foster Billheimer   California University of PA  

1984-1985   Florence Lewis   Cheyney University of PA  

1985-1986   David Dobbins   Millersville University of PA  

1986-1987   Jay Davidson    Shippensburg University of PA  

1987-1988   Andrew Browe   Indiana University of PA  

1988-1989   Eugene Jones    Cheyney University of PA  

1989-1990   Dave Flesch    Mansfield University of PA  

1990-1991   Roger McPherson   Clarion University of PA  

1991-1992   Frank Hoffman   Slippery Rock University of PA  

1992-1993   Ernie Bernice    Edinboro University of PA  

1993-1994   Jerry Chmielewski   Slippery Rock University of PA  

1994-1995   Bill Barnes    Clarion University of PA  

1995-1996   Robert Maris    Mansfield University of PA  

1996-1997   Robert Maris    Mansfield University of PA  

1997-1998   Robert Maris    Mansfield University of PA  

1998-1999   Robert Maris    Mansfield University of PA  

1999-2000   Carolyn Steglich    Rock University of PA  

2000-2001   Carolyn Steglich   Slippery Rock University of PA  

2001-2002   Carolyn Steglich   Slippery Rock University of PA  

2002-2003   Carolyn Steglich   Slippery Rock University of PA 
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2003-2004   Carol Mapes    Kutztown University of PA  

2004-2005   Carol Mapes    Kutztown University of PA  

2005-2006   Carol Mapes    Kutztown University of PA  

2006-2007   Carol Mapes    Kutztown University of PA  

2007-2008   Richard Stewart   Shippensburg University of PA  

2008-2009   Richard Stewart   Shippensburg University of PA  

2009-2010   Richard Stewart   Shippensburg University of PA  

2010-2011   Richard Stewart   Shippensburg University of PA 

2011-2012  Ryan Wagner   Millersville University of PA  

2011-2013  Ryan Wagner   Millersville University of PA 
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CPUB Annual Meetings 

  

2017 – Millersville University of PA 

2016 – Indiana University of PA  

2015 – Bloomsburg University of PA 

2014 – Mansfield University of PA 

2013 – Clarion University of PA  

2012 – Slippery Rock University of PA  

2011 – California University of PA  

2010 – East Stroudsburg University of PA  

2009 – Lock Haven University of PA  

2008 – Shippensburg University of PA  

2007 – Edinboro University of PA  

2006 – Kutztown University of PA  

2005 – Millersville University of PA  

2004 – Indiana University of PA  

2003 – Shippensburg University of PA  

2002 – Lock Haven University of PA  

2001 – Bloomsburg University of PA  

2000 – Clarion University of PA 
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