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Commonwealth of Pennsylvania University Biologists 
38th Annual Meeting, 13–15 April 2007 

Hosted by Edinboro University 
Tom Ridge Environmental Center at Presque Isle State Park 

Erie, Pennsylvania 
 

Tentative Schedule of Events 
 

Friday, 13 April 2007 
 

7:00 – 9:30 p.m.  Social Mixer – Tom Ridge Environmental Center lobby 
    Private screening of Lewis & Clark: Great Journey West 
     on the Big Green Screen 
 
    Hosted by Edinboro’s Alpha Chi chapter of Beta Beta Beta 
 
 

Saturday, 14 April 2007 
 

8:00 – 10:00 a.m.   Registration: TREC Lobby  
    Poster Set-ups TREC Research Wing 

Exhibitor Displays TREC Research Wing 
Open time to load Powerpoint presentations 

 
8:30 – 9:45 a.m.  CPUB Directors’ Meeting: TREC 110 
 
10:00 – 10:15 a.m.  Opening Session, TREC 112 
    Greetings 

     Peter V. Lindeman, Edinboro CPUB Director 
     Frank G. Pogue, President, Edinboro University 
     Martin J. Mitchell, Chair of Biology and Health Services, 
 Edinboro University 
     Jerry Covert, Executive Director, Regional Science  
 Consortium 
     Carol Mapes, Kutztown University, CPUB President 

      
10:15 – 11:15 a.m. Keynote Address, TREC 112  
  Phylogeography of Introduced Round and 

 Tubenose Gobies in the Great Lakes 
 Dr. Carol Stepien 
 Great Lakes Genetics Laboratory 
 Lake Erie Center, University of Toledo 
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 11:30 a.m. – 12:30 p.m. Lunch, Sunset Café, TREC 
 
12:00 – 12:30 p.m. Break/Load Powerpoint presentations 
 
12:45 – 2:00 p.m.  Concurrent Platform Presentations: 
     TREC 108, 110, 112 
 
2:00 – 3:00 p.m.   Concurrent Poster Sessions 
 
3:00 – 4:15 p.m.  Concurrent Platform Presentations: 
     TREC 108, 110, 112 
 
4:15 – 5:15 p.m.  Concurrent Workshops and Facility Tours 
     Tour of the Regional Science Consortium research wing 

 Tour of the TREC natural history collections 
 Workshop on Steelhead Fishing in Erie County (TREC 110)  

 
5:15 – 6:15 p.m.  CPUB Business Meeting, TREC 112 
 
6:30 – 9:30 p.m.  Banquet and Awards: Sunset Café, TREC 

Opening Remarks 
Presentation of Awards: Dr. Carol Mapes, CPUB President  

 
 

Sunday, 15 April 2007 
 

8:00 – 11:00 a.m.  Birding Field Trip to Presque Isle State Park 
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Keynote speaker Dr. Carol Stepien is Professor of Ecology and the Director of the University of 
Toledo’s Lake Erie Center.  She has published on the population and biogeographic structuring 
(phylogeography) of native and non-native fish and mussel species of the Great Lakes in 
Evolution, Journal of Evolutionary Biology, Molecular Ecology, and Journal of Great Lakes 
Research, among other journals.  Dr. Stepien received her B.S. in Biology (Chemistry) from 
Bowling Green University in 1979, her M.S. in Ecology and Evolution from the University of 
Southern California in 1980, and her Ph.D. in Ecology and Evolution from the University of 
Southern California in 1985.  She held post-doctoral positions with the Scripps Institution of 
Oceanography, the University of Texas, and the National Marine Fisheries Service in San Diego.  
Before joining the University of Toledo she was on the faculties of Case Western Reserve 
University and Cleveland State University.  She serves on the elected board for the International 
Association for Great Lakes Research, on the editorial board for the Journal Molecular 
Phylogenetics and Evolution, and as an associate editor for the Journal of Great Lakes Research. 
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CPUB Outstanding Student Award Winners for 2006−07 
 
Ashley Yelinek has been both an outstanding scholar and athlete at Bloomsburg University. She 
is a Biology Major with a 3.99 GPA. She is member of Phi-Kappa-Phi, Beta-Beta-Beta, the 
Biological and Allied Health Sciences Club, and the Pre-Medical Club. She was routinely named 
to the Dean’s list. She has conducted independent research on the physiology and forces 
generated by tethered swimmers, for which she won the Kozloff Undergraduate Research 
Award.  Ashley is a member of Bloomsburg’s varsity swim team and a two-time PSAC 1650 yd 
freestyle champion. Ashley also works off campus and is a volunteer swim lesson instructor.  
Ms. Yelinek will attend Medical School next year and hopes to pursue a career in sports 
medicine. 
 
Sara Ashcraft is the CPUB outstanding student from California University of Pennsylvania’s 
Department of Biological and Environmental Sciences.  Sara is a senior Environmental Studies 
major in the Environmental Conservation program.  She is an impressive and well-rounded 
student with minors in both Anthropology and Chemistry and a current grade point average of 
3.792.  Her wide-ranging extra-curricular activities also reflect her breadth of interests and her 
commitment to community service.   Sara is active in the local chapter of Beta Beta Beta, the 
National Biological Honor Society; the California University of Pennsylvania Student Chapter of 
The Wildlife Society; and the Equestrian Club.  She has also worked as a work study student in 
the department.  In addition to her academic and service achievements, she is a delightful 
individual whose compassion, dedication and integrity are inspirational. Certainly, she possesses 
all the qualities necessary to one day become an outstanding Conservation Biologist.  Sara has 
had an excellent career at California University of Pennsylvania’s Department of Biological and 
Environmental Sciences, and plans to attend graduate school in the fall.  

 
Jamie Wolf will complete her B.S. Molecular Biology/Biotechnology degree at Clarion 
University this Spring with a 4.0 cumulative GPA.   Jamie has been the recipient of numerous 
academic and athletic scholarships.  She has been a member of the diving team since her 
freshman year and has competed at the NCAA Division II National Competition winning 
National Champion on the one-meter board in 2004, 2005, and 2007, and the three-meter board 
in 2004, 2005, 2006, and 2007.  She received the NCAA Diver of the Year award in 2004, 2005, 
and 2007.  She was voted Clarion Athlete of the Year in 2005 and 2006 and serves as team 
captain this year.  In addition to performing well in the classroom and on the boards, she has 
been actively involved in undergraduate research and attended the CPUB Annual Meeting since 
her sophomore year and this year served as the laboratory manager for Dr. Doug Smith’s 
research group.  Jamie is actively involved in several clubs and organizations, most notably, 
serving as president of the Health Career’s Club and Secretary of Beta Beta Beta.  Jamie has 
been accepted to several graduate programs including Indiana, Purdue, SUNY Buffalo, and Ohio 
State Universities, and she plans to pursue the Ph.D. at Ohio State University studying 
transcription and cancer biology. 
 
James C. Patterson is the Edinboro University of Pennsylvania Outstanding Student for CPUB 
for 2006−07.  Jim is completing his undergraduate studies at Edinboro this semester with a B.S. 
in Biology with minors in Chemistry and Psychology.  He has a 3.49 GPA.  He is wrapping up 
two independent study projects this semester, on the diet of stinkpots (Sternotherus odoratus) at 
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Presque Isle on Lake Erie and a compilation of information on captive breeding of map turtles 
and sawbacks (genus Graptemys) in zoos and aquaria.  He also completed a summer course in 
Honduras in 2006 that involved researching coral reef bleaching.  He is a member of Beta Beta 
Beta Biological Honor Society and the Bunsen Chemistry Club of the American Chemical 
Society.  He has also served on the Student Grade Appeals Committee for the Biology 
Department.  He is an accomplished carpenter and has supported his studies by working on 
several construction projects in the Erie area.  Jim has applications in with several graduate 
programs and plans on a research career.  He aspires to study the ecology of either sharks and 
coral reefs or alligator snapping turtles. 
 
James George will graduate from East Stroudsburg University of Pennsylvania in May with a 
B.S. in Biotechnology. His current GPA is 4.0. He has been on the Dean’s List since spring 2004 
and the National Dean’s List in 2004-05. He is an active member of several student organizations 
such as, the Biotechnology club, Society of Success and Leadership, Phi Theta Kappa, etc. He is 
a recipient of the National SMART Grant and a scholarship from Sanofi Pasteur. He is a tutor for 
Northampton Community College (Intro. Biology/College Algebra/Statistics/General & Organic 
Chemistry). He was an intern at Sanofi-Pasteur, where he worked on a project to make a Money 
Map for Menactra™ (meningitis vaccine). He has conducted undergraduate research in the 
laboratory of Dr. Abdalla Aldras, studying Heat Shock Proteins of Borellia burgdorferi (Lyme 
disease). His long-term goals include a plan to pursue a PhD in the field of Bioinformatics.  
 
Kristin A. Juhasz is IUP Biology’s 2007 Outstanding Student of the Year.  She will graduate 
this coming May, with a double major in Biology (B.S.)/Anthropology (B.A.) and double minor 
in Chemistry/Music.  Kristin has maintained a GPA of 3.92, and her area of emphasis is Biology, 
Pre-Medicine.  She has received the following awards or fellowships during her tenure at IUP:  
Barry M. Goldwater Scholarship (2006); IUP School of Graduate Studies and Research, 
Research Scholarship (2006); Emory University Howard Hughes Medical Institute Research 
Fellowship (2005); Sigma Xi Grants in Aid of Research (2005); IUP Robert Cook Honors 
College Academic Scholarship.  Her activities and community service have included 
participation with the IUP Red Cross Club (President, 2005),  Indiana County Human Society’s 
“Cause for Paws,” Phi Sigma Pi National Honors Fraternity, musician/choir member with the St. 
Thomas Moore University Parish, chorus member in a production of Gilbert and Sullivan’s “The 
Mikado,” IUP Anthropology Club and violinist with the IUP Symphony Orchestra.  Kristin is a 
member of Sigma Xi and Phi Kappa Phi.  She enjoys reading, traveling, exercising and learning 
new languages.  Her future plans include bio-medical research in the public health sector.  
Congratulations, Kristin! 
 
Patricia “Patti” Yetter will graduate from Kutztown University this May with a double major 
in B.S. Marine Science/Biology and B.S. Biology/Organismal Biology.  Her overall GPA is 3.61, 
and she is completing these degrees in four years while also managing the responsibilities of 
being a single mother.  Patti authored a funded grant through the Pennsylvania Academy of 
Science and presented the results of her research at the CPUB annual meetings in 2006 and 2007.  
In addition, Patti has been the marine biology lab assistant for three years and has been 
dependable and dedicated in her care of our live marine animal collections.  She has also been an 
active participant in the Marine Science Club and served as the President for two years.  She is a 
member of the Phi Kappa Phi and Alpha Sigma Lambda Honor Societies.  Patti recently received 
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a Kutztown University Academic Achievement Award.  Her plans following graduation are to 
attend graduate school in a Marine Biology program. 
 
Jessica M. Sternick is the outstanding student for Mansfield University of Pennsylvania.  
Jessica is from Mansfield.  She is a senior with dual majors in Biology (Cell and Molecular 
Concentration) and French, along with a Chemistry minor.  Her overall QPA is 3.7 (3.6 in 
Biology, 4.0 in French).  Jessica has earned Dean’s List (QPA 3.50-3.99) distinction on three 
occasions and President’s List (QPA 4.00) once.  For academic achievement, she has twice 
received awards in French and twice been named to the National Dean’s List.  Jessica studied 
abroad in France, and was honored with the Annette Kade Study Abroad Scholarship.  She 
completed an internship in the Milton Hershey Medical School Primary Care Scholars Program 
and an independent research project entitled, “Specific Inflammatory Cytokine Detection in 
Mouse Lung in Response to Mycobacterium smegmatis Infection,” with presentation at the 2007 
Commonwealth of Pennsylvania University Biologists meeting.  In addition to her exceptional 
academic performance, Jessica has been extremely active in campus affairs.  She was a multi-
year officer of both the Judo and French Clubs and served each organization as president.  As a 
peer tutor, Jessica assisted younger students in their adjustments to campus life.  She likewise 
contributed in the role of lifeguard and aquatic instructor at both the university and city pools.  
Currently Jessica is training for the United States Olympic Judo team in San Antonio, Texas.  
Ultimately, she plans to attend medical school. 
 
The Biology Department at Millersville University is pleased to select Janelle Stetter as our 
CPUB Outstanding Student.  Janelle is a senior in our botany option with a 3.7 GPA and will be 
graduating in May.  Janelle’s research has focused on biochemical changes in pigment 
concentrations in deciduous woody species in response to changing light intensities.  The current 
results of her ongoing study will be presented at the Spring CPUB meeting.  Janelle was the 
recipient of a CPUB Student Research grant that supported her research program.  In addition to 
her environmental plant physiological research program developed in conjunction with Dr. Ryan 
Wagner, she has worked with Dr. Chris Hardy on the development of a historical plant collection 
database describing the types and locations of plants collected by a mid-20th century Lancaster 
naturalist, Mary Emma Groff.  Janelle has also been involved in the maintenance and 
landscaping of the Kathryn Albright rock garden and wetlands courtyard in the Argires Science 
Complex.  Janelle will be continuing her interest in environmental plant physiology at the 
University of Maryland where she was accepted into the Ph.D. program in Ecological 
Physiology in the Department of Plant Sciences and Landscape Architecture.   
 
Nicole Thierwechter of Shippensburg University is pursuing a dual major in Biology with a 
concentration in pre-medicine, and in English with a concentration in writing, in addition to a 
Physics minor.  She has a Q.P.A. of 3.937, and she is an active participant in the honors program 
at Shippensburg University.  She has been on the Dean’s list since Fall 2003 and she has 
received the Board of Governor’s and English Department Scholarships for the last four years.  
Nicole is a member of several honor societies including Beta Beta Beta, Sigma Tau Delta, and 
Phi Kappa Phi.  She is an active member of the university and the community more generally.  
She is co-chair of the Honors Program Recreation Committee as well as coordinator of the 
Honors Program Hurricane Katrina Relief Effort.  She is currently a volunteer at the 
Chambersburg Hospital, and she recently spent a summer as a medical volunteer in Pierre Payen, 
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Haiti.  Nicole has also studied abroad in Florence, Italy and she was a participant and scholarship 
recipient in the Pennsylvania State System of Higher Education Academic Program in Ghana, 
Africa.  Nicole has been involved in undergraduate research in molecular biology and genetics 
for two years, receiving an undergraduate research grant in 2006-2007.  She has also just been 
accepted to the Princeton University Summer Undergraduate Research Program.  Nicole plans to 
continue her education in an MD-PhD program in neurobiology after graduation. 
 
Sarah Robich is a junior at Slippery Rock University majoring in biology with a chemistry 
minor.  She is currently engaged in a research project with Dr. Jack R. Layne on the freeze 
tolerance of Eurosta solidaginis larvae, work which she is presenting at this year’s CPUB annual 
meeting as well as at the SRU Research Symposium.  Sarah has been nominated as an associate 
member of Sigma Xi in recognition of her accomplishments as a researcher.  Additionally, Sarah 
is the recipient of the Thomas W. Gaither Scholarship, a merit-based scholarship established in 
honor of SRU faculty member Dr. Thomas Gaither.  Sarah is working as a lab assistant for Dr. 
Gaither this year as well.  Sarah is a member of the SRU chapter of Beta Beta Beta, the biology 
honorary society, and was recently elected Treasurer for the coming academic year. 
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Recipients of the 2006-2007  
CPUB Student Research Grants 

 
 
Devin DeMario, California University: “Feminization of Carp (Cyprinus carpio) in the 
Monongahela River” 
 CPUB Faculty Mentor: Dr. David G. Argent. 
 
 
Sarah Dobson, Slippery Rock University: “Mycorrhizal Association with Frageria virginiana, a 
Wild Strawberry Plant” 
 CPUB Faculty Mentor: Dr. Jeff Taylor. 
 
 
Danielle Dunton, Indiana University: “Role of Mycobacterium avium Serovar-Specific 
Glycopeptidolipids (ssGPLs) in its Pathogenesis” 
 CPUB Faculty Mentor: Dr. Vida R. Irani. 
 
 
Erin Scully, Indiana University: “In vitro Assays to Genetically Cure Rhizoctonia solani of 
Mycoviral dsRNA” 
 CPUB Faculty Mentor: Dr. Narayanaswamy Bharathan 
 
 
Janelle Stetter, Millersville University: “Seasonal Fluctuations in the Xanthophyll Cycle of 
Deciduous Trees” 
 CPUB Faculty Mentor: Dr. Ryan L. Wagner 
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 Room 108 
 

Organismal Biology 
Undergraduate 

Moderator:  Nina Thumser 
12:45 KEITH W. STEINMANN 

MELANIE CEGELSKI 
RICHARD L. STEWART, JR. 

Shippensburg 

Food habit analysis using stomach contents of 
coyotes (Canis latrans) in Pennsylvania during 
winter 

Undergraduate 
   

1:00 S.R. ROBICH 
JACK R. LAYNE, JR.  

Slippery Rock 

Supercooling points of Eurosta solidaginis larvae: 
value distribution profile and effect of subzero 
temperature treatments 

Undergraduate 
   

1:15 CHRISTOPHER R. HOLLAND 
KIERSTIN KELLER 
ABDALLA ALDRAS 

East Stroudsburg 

Soil microbial forensics: bacterial and fungal 
communities DNA fingerprinting 

Undergraduate 

   

1:30 THOMAS R. LORD 
CHAD SHELLY 
RACHEL ZIMMERMAN  

Indiana 

Enhance instruction in General Botany through 
student interactive inquiry 

Undergraduate 

   

1:45 THOMAS R. LORD 
CHAD SHELLY 
RACHEL ZIMMERMAN  

Indiana 

Using Bloom’s Hierarchy to upgrading test 
questions: revealing what the students truly know 

Faculty 
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Room 108 
 

Cellular and Molecular Biology 
Organismal Biology 

Graduate 
Moderator:  Kiran Misra 

3:00 J.M. THOMAS 
N. BARNES 
JULIE A. SPEICHER 
A. DEYOUNG 
J.L. RUTKOWSKI 
DOUGLAS M. SMITH 

Clarion 

Rat mesenchymal stem cell proliferation is 
enhanced by autologous platelet-rich plasma in 
vitro 

Graduate—Cellular and Molecular Biology 

   

3:15 KYLE W. BISSON 
RICHARD L. STEWART, JR. 

Shippensburg 

Spatial distribution in relation to disturbance of the 
Atlantic ghost crab, Ocypode quadrata, along 
Assateague Island Virginia 

Graduate—Organismal 
   

3:30 KATHERINE D. BARRY 
NATE FULLER 
CRAIG KINDLIN 
MARCIE LEHMAN 
RICHARD STEWART 
                         Shippensburg 

Ixodes scapularis and Dermacentor albipictus 
concurrently feeding on white-tailed deer 

Graduate—Organismal 

   

3:45 JESSICA M. STERNICK 
JOHN L. STERNICK 

Mansfield 

Comparison of  IFNγ, IL2, IL4, IL10, IL12 and 
TNFα levels in the lungs of BALB/c mice 
inoculated with  Mycobacterium smegmatis  

Undergraduate 
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Room 110 
 

Ecology, Evolution, and Environmental Biology 
Undergraduate 

Moderator:  John Ashley 
12:45 RENEE E. ADAM 

CHRISTOPHER F. SACCHI 
Kutztown 

Pollination biology of two species of jewelweed: 
nectar quality and insect visitation 

Undergraduate 
   

1:00 JAMES C. PATTERSON 
PETER V. LINDEMAN 

Edinboro 

Effects of zebra and quagga mussel (Dreissena 
spp.) invasion on the feeding habits of the stinkpot 
(Sternotherus odoratus) on Presque Isle, 
northwestern Pennsylvania 

Undergraduate 
   

1:15 R. ZACHARY WERT 
CLAY E. CORBIN 

Bloomsburg 

Habitat electivity and foraging behavior in four 
species of non-breeding woodpeckers (Picidae) 

Undergraduate 
   

1:30 SARA K. MULLENDORE 
TYLER J. BINTRIM 
CARINE COLLIN 
TIA-LYNN ASHMAN 
JEFF H. TAYLOR 

Slippery Rock 

Impact of sex, reproductive status and soil 
conditions on the mycorrhizal status of wild 
strawberry plants (Fragaria virginiana) 

Undergraduate 

   

1:45 PATRICIA YETTER 
WENDY L. RYAN 

Kutztown 

Iron enrichment of the anemone Aiptasia: effects 
on productivity? 

Undergraduate 
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Room 110 
 

Ecology, Evolution, and Environmental Biology 
Undergraduate 

Moderator:  Peter Lindeman 
3:00 HARRY ALDRICH 

LESLIE D. CLIFFORD 
Mansfield 

Is the incubation period energetically costly for 
the tree swallow (Tachycineta bicolor)? 

Undergraduate 
   

3:15 ASHLEY R. WESTFALL 
STEVEN J. STEIN 

Mansfield 

The effect of temperature, precipitation and 
compass direction on the detection of sex 
pheromones by Japanese beetles 

Undergraduate 
   

3:30 JOSHUA T. BRANDSTADTER 
STEVEN J. STEIN 

Mansfield 

The effect of number of flowers, seed head 
diameter, and shoot length on ovipostion choice 
of a cynipid galling wasp 

Undergraduate 
   

3:45 FRED D. MARIN 
AMY L. KUTAY 

Lock Haven 
 

Density-dependent effects of zooplankton 
populations on grazing efficiencies at a river-
estuarine transition region 

Undergraduate 
   

4:00 MEGHAN A. COYLE 
CAROL MAPES 

Kutztown 

Kutztown University greenhouse gas emissions 
inventory and energy consumption analysis and 
review  

Undergraduate 
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Room 112 
 

Cellular and Molecular Biology 
Undergraduate 

Moderator:  Marty Mitchell 
12:45 DOMINIC R. LUCIANO 

PAUL M. NEALEN 
Indiana 

Hemispheric asymmetry of HVC auditory neural 
response 

Undergraduate 
   

1:00 JULIE M. BURRIS 
CAROLYN STEGLICH 

Slippery Rock 

An initial study of the anti-fungal properties of 
Streptomyces purpureus 

Undergraduate 
   

1:15 STEVEN M. POTWIN 
KATE M. EHRENSBERGER 
K.K. WEATHERLY 
MELISSA A. VANZIN 
P.O. IBEKA 
W.S. BARNES 
DOUGLAS M. SMITH 

Clarion 

Quantification of biofilm adhesion on soft contact 
lenses between competitive brands 

Undergraduate 

   

1:30 JULIE A. SPEICHER 
GENEVIEVE SULLIVAN 
K. THOMPSON 
DOUGLAS M. SMITH 

Clarion 

Hematopoietic stem cells and their bone marrow 
microenvironments 

Undergraduate 

   

1:45 JAMIE N. WOLF 
S.J. SWERDLOW 
J.A. BISCEGLIA 
J.L. SCHMIDT 
H.M. OCHS 
S.J. BROWN 
DOUGLAS M. SMITH 

Clarion 

Rapidly phagocytosed Gram negative bacteria 
display bound annexin-1 secreted by human 
neutrophil-like cells 

Undergraduate 
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Room 112 
 

Ecology, Evolution, and Environmental Biology 
Graduate 

Moderator:  Matt Foradori 
3:00 CHRISTOPHER J. KIRKHOFF 

THOMAS W. SIMMONS 
Indiana 

Parasitism of adult Pennsylvania mosquitoes 
(Diptera: Culicidae) by larval water mites (Acari: 
Hydrachnida) 

Graduate 
   

3:15 EMILY K. PIFER 
NINA THUMSER 

Edinboro 

Habitat fragmentation may affect the movements 
of three small mammal species: Microtus 
pennsylvanicus, Peromyscus leucopus, and Zapus 
hudsonius 

Graduate 
   

3:30 MARK E. PETERSON 
CYNTHIA E. REBAR 
STEPHEN J. ROPSKI 

Edinboro/Gannon 

A study of shrew diversity at Erie Bluffs State 
Park 

Graduate 

   

3:45 AMY M. WILLIAMS 
TIMOTHY J. MARET 

Shippensburg 

The effect of increased salinity from road de-icing 
salts on survival, growth, and interactions among 
vernal pond amphibian larvae 

Graduate 
   

4:00 DENISE I. STETSON 
CYNTHIA E. REBAR 

Edinboro 

Effects of land management on small mammal 
populations on the Uncompaghre Plateau in 
western Colorado 

Graduate 



 15

TREC Research Wing 
Posters—Cellular and Molecular Biology 

DANIELLE D. DUNTON 
YANG DAI 
VIDA R. IRANI 

Indiana 

Study of the mouse macrophage immune response to infection with 
various Mycobacterium avium serovars  

Undergraduate 

  
ALLISON FRIES 
CARINA E. HOWELL 

Lock Haven 

Conservation of developmental pathways: investigating the Smads.  
Undergraduate 

  
TEAGAN R. RIGGS 
JAMES KANE 
J.P. CLARK 
DOUGLAS M. SMITH 

Clarion 

Gram negative bacteria pre-incubated with human lung cells are 
rapidly phagocytosed by HL60 macrophages.  

Undergraduate 

  
AUDREY S. LIEB 
J.A. GREISHOBER 
MICHAEL SEABRIGHT 
DOUGLAS M. SMITH 

Clarion 

Assessment of uropathogen biofilm formation on plastic, glass, and 
bladder epithelial cells  

Undergraduate 

  
ANDREW P. JORDAN 
JUSTIN ROCK 
DOUGLAS M. SMITH 

Clarion 

Isolated male urine protein inhibits the production of biofilms which 
cause recurrent urinary tract infections  

Undergraduate 

  
KEITH N. THOMPSON 
GENEVIEVE M. SULLIVAN 
JULIE A. SPEICHER 
DOUGLAS M. SMITH 

Clarion 

Does contact with and/or the presence of bone marrow stromal cells 
influence the fate of hematopoeitic stem cells in vitro?  

Undergraduate 

  
JON M. LIVELSBERGER 
JOHN L. STERNICK 

Mansfield 

Cloning the FliM gene of the C ring from E. coli and producing its 
product  

Undergraduate 
  
BRIAN W. HOLYK 
JOHN L. STERNICK 

Mansfield 

Cloning and production of the FliN nanomotor protein from E. coli 
Undergraduate 

  
L. MELISSA WESTON 
JOHN L. STERNICK 

Mansfield 

IFNγ immune response to Mycobacterium smegmatis infection in the 
lungs of C57BL/6 and C3H mice  

Undergraduate 
  
KYLE R. WEBER 
S. BHARATHAN 
A.M. TUNIO 

Indiana 

Immunohistochemical analysis of prostate cancer tissues using p53 
monoclonal antibody  

Undergraduate 
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JENNIFER SYZONENKO 
CRISTEN ROSCH 

Kutztown 

The effect of cytoplasmic microtubules on organelle placement and 
cell division 

Undergraduate 
  
JEFFERY M. LAYTON 
ROBERT D. HINRICHSEN 

Indiana 

The expression of an infradian rhythm in Paramecium tetraurelia to 
cadmium toxicity  

Undergraduate 
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TREC Research Wing 
Posters—Organismal Biology 

TREVOR D. MECKLEY 
DOMINIQUE A. DIDIER 

Millersville 

Two new species of chimaeriod fishes from Australia  
Undergraduate 

  
HEATHER M. GOWTON 
RICHARD L. STEWART, JR. 

Shippensburg 

A survey to estimate the prevalence of Cryptosporidium sp. and 
Giardia sp. in resident Canadian geese in Pennsylvania  

Undergraduate 
  
JESSICA BERKLEY 
WENDY L. RYAN 

Kutztown 

Identifying predictive behaviors among captive pinnipeds: stellar sea 
lion, Eumetopias jubatus, the harbor seal, Phoca citulina, and the 
northern fur seal, Callorhinus ursinus  

Undergraduate 
  
KEISHA M. PERRY 
KATHRYN M. DORSEY 
VALERIE A. BENNETT  

Clarion 

Diapause and freeze tolerance in Eurosta solidaginis  
Undergraduate 

  
P. YETTER 
C. MAPES 

Kutztown 

A study of factors affecting seed respiration  
Undergraduate 
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TREC Research Wing 
Posters—Ecology, Evolution, and Environmental Biology 

JORDAN REHAR 
MARK THOMAS 
CAROL I. BOCETTI 

California 

Estimate of Delmarva fox squirrel population size after nine years of 
succession following a modified patch clearcut  

Undergraduate 

  
SARAH DOBSON 
CARINE COLLIN 
TIA-LYNN ASHMAN 
JEFF H. TAYLOR 

Slippery Rock 

Assessment of the metabolic activity of chamber-grown Fragaria 
virginiana during flowering  

Undergraduate 

  
SARA M. HELM 
CHRISTOPHER R. HARDY 

Millersville 

Contributions to the natural history of Lancaster County: the botany of 
Mary Emma Groff  

Undergraduate 
A.G. SAVILLE-ANDREE 
C.M. SPOTTS 
NANCY M. BUTLER 

Kutztown 

Spatial and temporal variation of the winter zooplankton communities of 
the coastal waters of Chincoteague Virginia  

Undergraduate 

  
R. MCGOVERN 
C. SPOTTS 
B. SINGER 
J. SHARP 
J. LANAGER 
C. MANZI 
E. BURKMAN 
T. GIARDIELLO 
G. APPLETON 
C.F. SACCHI 
ANNE E. ZAYAITZ 

Kutztown 

Effects of Rhizobium on plant growth and nodule formation  
Undergraduate 

  
J.L. SPULICK 
K. LUDWIG 
K. HEALEY 
D. STRUNK 
E. GAFFNEY 
J. HINE 
M. MAMARI 
J. WHITTAKER 
C.F. SACCHI 
ANNE E. ZAYAITZ 

Kutztown 

Comparison of soybean plant growth after germination from effects of 
Rhizobium culture in sterilized and fertilized soil  

Undergraduate 

  
JANELLE STETTER 
RYAN L. WAGNER 

Millersville 

Seasonal fluctuations in the xanthophyll cycle of the deciduous tree, Acer 
platanoides  

Undergraduate 
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ADAM, R.E., AND C.F. SACCHI. Pollination biology of two species of jewelweed: nectar quality 
and insect visitation. Kutztown University, Kutztown, PA  19530. 
  We studied the pollination biology of two plant species in the family Balsaminaceae, 

Impatiens capensis and Impatiens pallida.  I. capensis has orange flowers and lives in open 
areas with a nearby water source; I. pallida has yellow flowers and lives in moist, wooded 
areas.  The two plant species differed in many aspects of their pollination biology.  I. pallida 
flowers produced greater quantities of nectar than I. capensis.  I. pallida nectar also contained a 
higher sugar concentration (percent sucrose equivalents) than I. capensis nectar.  The visitation 
rates of pollinators differed between the two species, with I. pallida flowers having higher 
pollinator visitation rates than I. capensis.  I. pallida flowers were larger than I. capensis 
flowers in every aspect of morphology measured expect spur length.  Despite differences 
between the two species in nectar quantity and quality, and floral color and size, the major 
pollinator for both species was the bumble bee (Bombus spp.).  I. pallida produced longer fruit 
capsules than I. capensis; however, both species fruits’ contained the same number of seeds.  
We tested seed mass and found that I. pallida produced larger seeds than I. capensis.  The two 
species differed in habitat preference, nectar quantity and quality, pollinator visitation, floral 
morphology, and seed size.  Both Impatiens species possess zygomorphic flowers and floral 
traits typical of what has been called a bee-pollination syndrome.  The pollination syndrome 
between I. pallida and bumble bees may be stronger than between I. capensis and bumble bees.  
The wider, shorter sepal at the entrance to I. pallida flowers may allow bumble bees to enter 
these flowers more easily than I. capensis flowers.  Additionally, the yellow coloration of I. 
pallida flowers may be more attractive to Bombus spp. 

 
 
ALDRICH, H., AND L.D. CLIFFORD. Is the incubation period energetically costly for the tree 
swallow (Tachycineta bicolor)? Mansfield University, Mansfield, PA  16933. 
  The incubation period plays a critical and important role in the development of baby 

chicks.  Parent birds must closely regulate the temperature of their eggs, but at the same time 
they must forage for food to maintain themselves.  Since incubating and foraging are mutually 
exclusive activities, incubating parents may face an energetic challenge during this period. If 
the incubation period is energetically stressful, then artificially increasing clutch size may 
increase energetic demands on parents and reduce their ability to invest energy in later phases 
of the nesting cycle.  This experiment was designed to test the hypothesis that the incubation 
period is energetically costly for the avian species Tachycineta bicolor, most commonly known 
as the tree swallow.  In the summer of 2006, we manipulated clutch size of tree swallows by 
adding an extra egg to nests that contained 6 eggs.  The additional egg remained in the nest 
during the incubation period only; it was removed from the nest just before the chick hatched 
so that parents did not incur the cost of feeding an additional chick.  Nests were monitored until 
chicks fledged.  We compared hatching success, chick weight, number of days chick spent in 
the nest, and fledging success of chicks from manipulated clutches with chicks from control 
boxes in which females only had to incubate 6 eggs.  There were no significant differences 
between nests in which females incubated 6 eggs and nests in which females incubated 7 eggs.  
Therefore, increasing clutch size does not seem to have a negative energetic effect on parent 
tree swallows.       
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BARRY, K.D., N.W. FULLER, C.M. KINDLIN, M.L. LEHMAN, AND R.L. STEWART, JR. Ixodes 
scapularis and Dermacentor albipictus concurrently feeding on white-tailed deer. Shippensburg 
University, Shippensburg, PA  17257. 
  Ixodes scapularis and Dermacentor albipictus are both hard ticks commonly found 

feeding on deer harvested at Letterkenny Army Depot (LEAD). Ixodes scapularis is a three-
host tick with the immature stages feeding primary on small to medium sized vertebrates. 
Adult I. scapularis are predominantly found feeding on larger vertebrates.  Dermacentor 
albipictus is a one host tick, which remains on the deer during all of its molts. We hypothesize 
that time on the host permits greater selection for optimal feeding sites. Therefore, by spending 
more time throughout their life on a single host, we predict that D. albipictus will be primarily 
found at superior attachment sites (highly vascularized areas like the head). Ixodes scapularis 
does not likely have adequate time to search for a superior attachment site and should be more 
evenly distributed throughout the body. We collected ticks from hunter-killed deer at 
Letterkenny Army Depot to determine if there is an observed preference or partitioning when 
these two species concurrently infest deer. We determined attachment locations by collecting 
representative ticks from the ears, head, and neck regions as well as the axillae regions of the 
body.  The collection was conducted on 224 deer, killed ~2 hours prior, during several hunting 
events in December 2005, November 2006 and December 2006. We collected 2835 ticks 
(48.8% on the head/neck region and 51.2% on the axillae region). Of all the ticks collected 
15.5% were D. albipictus and 94.3% of them were found on the head. Ixodes scapularis were 
more evenly distributed with 40.5% of them observed attached to the head. These results 
suggest that Dermacenter albipictus will use their extended time on a deer to search out a 
superior feeding site, that being the ears, head, and neck region or that there is potentially some 
habitat partitioning on the deer.    

 
 
BERKLEY, J., AND W. RYAN. Identifying predictive behaviors among captive pinnipeds: stellar 
sea lion, Eumetopias jubatus, the harbor seal, Phoca citulina, and the northern fur seal, 
Callorhinus ursinus. Kutztown University, Kutztown, PA  19530. 
  Behavioral data collected during the Marine Mammals class offered through the Marine 

Science Consortium (Wallops Island, VA) during 2002, 2003, and 2005 were used in order to 
investigate whether observed behaviors could be established and used to characterize “normal” 
captive pinniped behavior.  Three species of pinnipeds, the Stellar Sea Lion, Eumetopias 
jubatus, the Harbor Seal, Phoca citulina, and the Northern Fur Seal, Callorhius ursinus were 
used in this behavioral study and observations were recorded in five-minute increments.  The 
occurrence of each behavior for each year and species was analyzed, the general trend 
suggested that there were significant differences in the occurrence of various behaviors within 
each species, but there were only annual differences for the Stellar Sea Lion.  ANOVA tests of 
aggregate data for all species indicated that there were no significant differences between the 
observed results on an annual basis, but that there were again differences in the occurrences of 
specific behaviors.  Further analysis of the individual behaviors is necessary to clarify the 
differences in behaviors between these species in relation to the stated goal of developing a 
general model characterizing the behavior of captive pinnipeds.  
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BISSON, K.W., AND R.L. STEWART, JR.  Spatial distribution in relation to disturbance of the 
Atlantic ghost crab, Ocypode quadrata, along Assateague Island Virginia.  Shippensburg 
University, Shippensburg, PA  17257. 
  During the summer of 2006 we conducted a study to determine the effects of 

anthropogenic disturbances on the distribution of the Atlantic ghost crab, Ocypode quadrata, 
on Assateague Island, VA.  The Atlantic ghost crab; Ocypode quadrata, is the largest 
macroinvertebrate found on exposed sandy beaches along the Atlantic coast of both North and 
South America.  This species is considered to be the ideal top carnivore/scavenger in the 
simple, filter feeding based food chain of the dune and fore beach ecotone, aiding in the 
transfer of energy form marine to terrestrial organisms.  Assateague Island National Seashore, 
VA is an important tourist destination during the summer months for those living in the 
Chesapeake Bay area.  Recreation on the island includes swimming, surfing, hiking fishing, 
sun-bathing and Off-Road vehicle use.  These uses can have devastating effects on the 
distribution of many organisms found on barrier island communities.  To test the impacts of 
these disturbances three different anthropgenically affected areas along the beach were 
surveyed for there abundance of O. quadrata burrows.  Beach transects of each area were also 
taken to evaluate the relationship between the slope of the beach, from wrack line to top of the 
stable dunes, and numbers as well as relative age of O. quadrata found in these areas.  
Descriptive statistics show that there is an obvious increase the total number of burrows (mean 
=13.7) as anthropogenic disturbance decreases (mean = 196). The slope, or change in elevation 
also increases as amount of disturbance at each site decreases. At the least disturbed beach the 
average increase in slope was 2.9 meters and at the most disturbed site it was 0.45 meters.  
With this information, it is possible to begin to use O. quadrata as a measure of relative beach 
health.  This developing assessment tool will aid in the management of beach use for these 
economically important Eastern shore destinations. 

 
       
BRANDSTADTER, J.T., AND S.J. STEIN. The effect of number of flowers, seed head diameter, and 
shoot length on ovipostion choice of a cynipid galling wasp. Mansfield University, Mansfield, 
PA  16933. 
  Plant galls provide insects with a source of food for developing larvae and protection 

from natural enemies and inclement weather.  Galling insects form galls on various parts of 
their host plants and can impact them in many ways.  We investigated the relationship between 
a cynipid wasp species which forms cryptic seed-head galls and black-eyed susan (Rudbeckia 
hirta).  The purpose of this research was to determine how the total number of flowers per 
clone, the mean shoot length, and mean seed head diameter affect the ovipostion choice of the 
galling wasp.  Thirty-three clones of Rudbeckia hirta were collected from a single, local 
population and were separated by the total number of flowers in each clone (one to four).  The 
shoot lengths and seed head diameters were measured for every flower in each clone and the 
presence or absence of galling larvae was recorded.  Mean shoot length gradually decreased as 
the number of flowers per clone increased, with a significantly higher mean shoot length in 
one-flower clones than in two-flower clones (p = 0.048).  Mean seed head diameters gradually 
decreased as the number of flowers per clone increased, with a larger mean seed diameter in 
one-flower clones than in four-flower clones (p = 0.062).  There was a strong positive 
relationship between the number of flowers per clone and the percentage of galled seed heads 
(p = 0.002).  There was a non-significant negative relationship between the mean shoot length 
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per clone and the percentage of galled seed heads (p = 0.165).  There was also a non-significant 
negative relationship between the mean seed head diameter per clone and the percentage of 
galled seed heads (p=0.097).  Our results suggest that galling by this cynipid wasp species is 
influenced by factors associated with its host plant, Rudbeckia hirta. 

 
 
BURRIS, J.M., AND C. STEGLICH. An initial study of the anti-fungal properties of Streptomyces 
purpureus. Slippery  Rock  University, Slippery Rock, PA  16057. 
  The actinomycete Streptomyces purpureus was isolated from soil in a previous study and 

was shown to have antimicrobial properties.  In this study, S. purpureus was identified and its 
anti-fungal properties explored.  It was shown to be anti-fungal against Aspergillus niger and 
Saccharomyces cerevisiae but not Penicillium notatum or Candida albicans.  The presence of 
the anti-fungal compound activity is generally associated with the production of a brown 
diffusable pigment, and needs oxygen and a medium containing peptones to be produced.  This 
could be a potential new medicine, but the compound needs further study.  The structure of the 
compound and how it is synthesized are potential next steps. 

 
 
COYLE, M.A., AND C. MAPES. Kutztown University greenhouse gas emissions inventory and 
energy consumption analysis and review. Kutztown University of Pennsylvania, Kutztown, PA  
19530. 
  Clean Air-Cool Planet Campus Carbon Calculator v5.0 was used to conduct a greenhouse 

gas emissions inventory for Kutztown University of Pennsylvania.  The University’s energy 
consumption data from 1998 to 2006 were entered into the carbon calculator program.  The 
fuel consumed was broken into three tiers to properly scope attributable emissions.  Emission 
factors were calculated by source and accounted for carbon dioxide, methane, and nitrous 
oxide. The electricity, coal, oil, and gas usage data had been kept on record by the university.  
An electronic survey was conducted to assess the volume of gasoline burned for commuting 
faculty, students, and staff. Factors such as usable ground square footage, enrollment numbers, 
institutional operating budget, utilities budget, and inflation were also collected or calculated to 
account for university expansion. The calculator analyzed the input data and converted it into 
standard units of carbon dioxide equivalents. This tool provided the foundation for a focused 
analysis and presentation of the observable trends found.  The results as well as future energy 
saving options will be discussed along with the difficulties encountered while conducting the 
inventory. 

 
 
DOBSON, S., C. COLLIN, T.-L. ASHMAN, AND J.H. TAYLOR. Assessment of the metabolic 
activity of chamber-grown Fragaria virginiana during flowering. Slippery Rock University, 
Slippery Rock, PA 16057. 
  Flowering is a time of increased metabolic stress in angiosperms.  Gynodioecious plants, 

such as the wild strawberry (Fragaria virginiana) present a unique opportunity to study this, as 
the plants exist as either females or hermaphrodites.  It is thought that hermaphroditic plants 
are under greater stress during flowering as the plant is obligated to meet the metabolic 
demands of both male and female flower parts.  In the current study, this hypothesis was 
assessed.  F. virginiana plants were sampled before, during and after flowering.  At each 
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sampling, metabolic activity was assessed in two ways.  The first method was to determine the 
photosynthetic activity of the plant using the Li-Cor 6400 Portable Photosynthesis System.   
The second method was to assess the vesicular-arbuscular mycorrhizal (VAM) fungal density.  
VAM are a morphotype of the symbiotic mycorrhizal association common to many plants, 
including the wild strawberry.  The authors hypothesized that flowering would increase 
photosynthetic rate and decrease VAM fungal density.  To measure VAM density, roots were 
stained with Trypan blue, rendering fungal structures quantifiable via microscopy.  Variability 
in vesicle density made the establishment of any trends difficult. Conversely, hermaphroditic 
plants showed a considerably larger photosynthetic rate during flowering versus the females.  
This may be due to an increase in metabolic demands placed on hermaphrodites due to their 
sustaining reproductive structures of both sexes. This supports the original hypothesis that 
hermaphrodites were more photosynthetically active during flowering stages than were female 
plants. Through the current stages of data analysis, it appears that hermaphrodites do have a 
higher metabolic rate during flowering.  The value of VAM density at assessing fungal density 
is still unclear. 

 
 
DUNTON, D.D., Y. DAI, AND V.R. IRANI. Study of the mouse macrophage immune response to 
infection with various Mycobacterium avium serovars. Indiana University of Pennsylvania, 
Indiana, PA  15705. 

Mycobacterium avium complex (MAC) can cause severe disease (localized Tuberculosis 
or disseminated disease) in immunocompromised  patients.  The complex consists of various 
serovars and morphologic forms that vary in virulence.  MAC’s unique cell wall structure is 
associated with its virulence and drug-resistant nature.  Glycopeptidolipids (GPL) are located 
on the surface of MAC cell wall.  Two forms of MAC GPLs are present: serovar-specific 
glycopeptidolipids (ssGPL) and the apolar non-specific GPLs (nsGPL). ssGPL has the same 
structure as nsGPL except for an oligosaccharide (ss) attached on nsGPL.  The same nsGPL 
can be found in all MAC strains.  Only ssGPL varies among strains, thus classifying MAC into 
28 different serovars.  In this experiment, two MAC wild type (wt) serovars, serovar-1 (MAC 
104), serovar-8 (920A6 SmO) and their ssGPL mutants, 209R.5 (serovar-1→ serovar-2 ssGPL) 
and 213R.4 (ssGPL null mutant of serovar-8 920A6) were used to infect murine macrophage 
cell line (J774A.1) with multiplicity of infection (MOI) of 5:1.  These mutants were compared 
to the wt to determine if ssGPL is involved in M. avium pathogenesis.  After 1h infection, the 
supernatants were collected and used to determine cytokine expression (TNF-alpha and IL-12).  
If ssGPL is involved in pathogenesis, then absence of ssGPL will result in low cytokine 
expression.  Also, it is hypothesized that different serovars induce different levels of cytokines.  
This research study will address the above hypotheses and its goal is to elucidate the early 
events associated with M. avium infection as a means to identify potential alternative 
therapeutic targets that alter the pathogenesis of infection. 

 
 
FRIES, A., AND C.E. HOWELL. Conservation of developmental pathways: investigating the 
Smads. Lock Haven University, Lock Haven, PA  17745. 
  The Smad protein family consists of a group of intracellular proteins that serve as 

mediators between cell-surface receptors and the transcription of target genes in the nucleus.  
Depending upon which Smad is activated in a cell, transcription of target genes may be either 
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initiated or inhibited.  Overall, the Smads are widely expressed during embryonic development 
as well as in adult tissues and cells and the genes that are regulated by the Smads have roles in 
growth and development.  One approach in understanding how Smads are involved in 
embryonic development is to understand which Smad genes and proteins are present in a 
variety of organisms, and to investigate the phylogenetic history and conservation among the 
Smads.  To investigate the evolutionary history of these genes, we undertook a genomic 
investigation that compared Smad protein sequences between various organisms.  CLUSTALX 
was used to align protein sequences for all Smad sequences obtained.  In this analysis we 
directly compared the amino acid sequences of each individual Smad identified as well as the 
three subdivisions of the Smads to each other: inhibitory Smads, regulatory Smads, and co-
Smads.  Neighbor-Joining phylogenic analysis was utilized to determine the phylogenetic 
relationship between individual Smads in addition to determining the relationship between the 
three groups of Smads. In general, a conservation of two main domains is prominent in most 
species, which could indicate conservation in the mechanisms of growth and development 
between species for the tissue types in which the Smads are expressed.  The findings of this 
study have implications for human disease.  TGFβ signaling, which is transmitted in cells by 
Smads, has been associated with human hereditary disorders such as Müllerian duct syndrome, 
chondrodysplasia, hemorrhagic telangiactasia, and non-polyposis colorectal cancer.  In 
addition, Smad4 has been directly associated with the hereditary autosomal dominant disease 
of juvenile polyposis syndrome. 

 
 
GOWTON, H.M., AND R.L. STEWART, JR. A survey to estimate the prevalence of 
Cryptosporidium sp. and Giardia sp. in resident Canadian geese in Pennsylvania. Shippensburg 
University, Shippensburg, PA  17257. 
  We conducted a study to determine the prevalence of Cryptosporidium sp. and Giardia 

sp. in resident and migratory Canadian goose (Branta canadensis) feces, to assess potential 
public health risk associated with water bodies in south-central/south-eastern Pennsylvania. As 
the resident Canadian goose population increases, there is potential for an increase in goose 
vectored water-borne diseases from one waterway to another. Cryptosporidiosis, a diarrheal 
disease, passes from one host to another via fecal-oral contamination. Giardiasis, also a 
diarrheal disease, is recognized as one of the most common water-borne diseases in the United 
States. Most people recover from cryptosporidiosis and giardiasis, however, severe dehydration 
is a symptom of infection and death. To evaluate if geese in south-central/south-eastern PA 
vectored the pathogens that cause these diseases, 38 goose fecal samples were collected. 
Collection sites included the edges of water, state parks, farms, or developments at Newtown, 
Yardley, Fairless Hills, and Levittown (Bucks County), Letterkenny Army Depot (Franklin 
County), Carlisle and Shippensburg (Cumberland County), and Gifford Pinchot State Park 
(York County). They were tested for the pathogens using the Meridian MeriFluor 
Cryptosporidium/Giarida test kit (Fisher Scientific). Of the 38 goose samples tested, one tested 
positive for Cryptosporidium sp. from Yardley (Bucks County). This location is a commercial 
u-pick fruit farm. Since cryptosporidiosis could be contracted from ingesting oocysts, we 
recommend these farms attempt to control the population at the farm and/or patrons be given 
warning to clean the fruit before it is ingested.  
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HELM, S.M., AND C.R. HARDY. Contributions to the natural history of Lancaster County: the 
botany of Mary Emma Groff. Millersville University, Millersville, PA  17551. 
  The James C. Parks Herbarium at Millersville University recently became the recipient of 

a large collection of pressed herbarium specimens from the late Mary Emma Groff, an amateur 
botanist who collected plants in Lancaster County and the surrounding areas between the years 
of 1930-1965.  After databasing and georeferencing her nearly 3,000 specimens and 1,834 
species, subspecies, varieties, and hybrids using electronic gazetteers, a number of these 
specimens were found to be currently threatened, rare, extirpated, or otherwise previously 
unknown in Lancaster County.  Mary Emma Groff's collection represents nearly 30% of 
Pennsylvania species, and 60% of species found in Lancaster County.  Here we investigate the 
potential of this important collection to help document the last known occurrences of plant 
species of special concern and to help target conservation efforts.  

 
 
HOLLAND, C.R., K. KELLER, AND A. ALDRAS. Soil microbial forensics: bacterial and fungal 
communities DNA fingerprinting. East Stroudsburg University, PA  18301. 
  Microbial DNA fingerprinting has been utilized in numerous applications. This 

investigation describes a methodology for using DNA fingerprinting of soil microbial 
communities as a potential forensic tool.  Soil, being present at many crime scenes, has been 
used as crucial evidence in countless cases. Soil samples from various locations and several 
objects that contact soil, such as sole of shoes, car tires, and clothes; were collected. The DNA 
was isolated and purified.  The purified DNA was amplified using polymerase chain reaction 
(PCR) with primers F27 / R1492  (16 S rRNA) for bacteria and FF2/FR1 (18S rRNA) for 
fungi. A microbial community profile was created through the technique of Terminal-
Restriction Fragment Length Polymorphism (tRFLP) using the enzymes Alu-1, Hha-1, and 
Msp-1. The DNA profiles of various soil microbial communities were examined using agarose 
gel electrophoresis, and the differences were observed and noted. This investigation is going to 
work further to establish soil microbial forensics as a credible tool for solving the mysteries 
of crimes. 

 
 
HOLYK, B.W., AND J.L. STERNICK. Cloning and production of the FliN nanomotor protein from 
E. coli. Mansfield University, Mansfield, PA  16933.   
  One of the smallest motors found in nature bridges the inner and outer bacterial 

membrane of E. coli.  This motor is 45 nanometers in diameter and rotates the flagella in 
bacteria clockwise and anticlockwise by using a proton gradient as a torque generating force. 
The nanomotor is an assembly of interlocking proteins.  The major proteins of the rotor are 
MotA and MotB which interact with FliG associated with the rotor base.  The force applied to 
FliG causes the rapid rotation of the flagella. The mechanism that controls the direction of 
rotation is a protein ring made up of the proteins FliM and FliN located at the base of the 
nanomotor known as the C ring. The goal of this research was to clone the gene for FliN and 
produce the corresponding FliN protein. The gene for FliN was synthesized and inserted into a 
plasmid vector pGS21a. The FliN gene is associated with a GST marker to facilitate the 
tracking of the protein on polyacrylamide gel.  The vector was used in transformation with 
BL21-gold (DE3) cells. These transformed  bacteria were IPTG induced to produce the FliN 
protein.  The protein was isolated and tested by gel electrophoresis and ELISA.  
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Electrophoresis showed strong bands at the correct molecular weight in the protein samples 
from the induced bacteria and the ELISA showed the presence of the protein as well. 

 
 
JORDAN, A.P., J. ROCK, AND D.M. SMITH. Isolated male urine protein inhibits the production of 
biofilms which cause recurrent urinary tract infections. Clarion University of Pennsylvania, 
Clarion , PA  16214. 
  Several hundred thousand women suffer from recurrent urinary tract infections (UTI) 

which decreases their quality of life.  The UTIs are thought to be recurrent due the formation of 
biofilms which are many bacteria acting together to form a matrix in an environment that is 
harsh or depleted of nutrients.  The bladder is effectively such a harsh environment but the 
question is, why is it that females are much more susceptible to UTIs than males who rarely get 
UTIs and if they do they are very likely not to be recurrent.  The thought obviously was that 
something in male urine either inhibits the formation of bacteria to the bladder epithelial cells 
or effectively kills those bacteria or single bacteria which would lead to a biofilm.  This was 
tested using a previously optimized and practiced method of showing the formation of biofilms 
on first plastic and then 1A6 bladder epithelial cells from patient uropathogen cultures, mostly 
gram negative bacteria such as E. coli, the leading causes of UTIs.   Once the bacteria were 
shown to grow as biofilms on 1A6 cells, the next step was to fractionate urine of both males 
and females to find out which proteins were lacking between genders and which one would 
effectively inhibit biofilm formation.  The urine fractionation was accomplished by running 
urine protein samples in an SDS-polyacrylamide gel then transferred to nitrocellulose 
membrane via a Western blot the bands were stained with Ponceau S and extracted from the 
membrane. Extracted proteins were then assessed for anti-biofilm activity in the biofilm assay. 

 
 
KIRKHOFF, C.J., AND T.W. SIMMONS. Parasitism of adult Pennsylvania mosquitoes (Diptera: 
Culicidae) by larval water mites (Acari: Hydrachnida). Indiana University of Pennsylvania, 
Indiana, PA  15705. 
  Water mites are a prominent member of most freshwater communities, with over 7000 

species described and numbers that may exceed 1000/m2 of substratum. Despite their 
abundance and diversity, the small size and challenging taxonomy of hydrachnids have limited 
research on their ecological significance as parasites and predators. Most water mite larvae are 
obligate parasites on aquatic insects, especially dipterans. Nymphs and adults are voracious 
predators of eggs and immature stages of aquatic insects. Water mite larvae have been shown 
in the laboratory to both decrease the fecundity and increase the mortality of their mosquito 
hosts (Lanciani 1979, 1983, 1987, Lanciani and Boyt 1977). Extrapolation from laboratory and 
field data suggests mites could potentially regulate populations of mosquitoes. Our survey is 
one of the largest to date that examines patterns of mite-mosquito parasitic relationships. About 
5000 mites on 1841 parasitized mosquitoes were collected across the Commonwealth by the 
Pennsylvania Department of Environmental Protection’s West Nile Virus Surveillance 
Program, primarily from April-October 2006. After recording the attachment site, water mite 
larvae were removed, mounted, and identified. The most common mites were Thyas barbigera 
(Hydryphantoidea: Thyadinae) and one morphotype of Arrenurus sp. (Arrenuroidea: 
Arrenuridae); the most commonly parasitized mosquitoes were Coquillettidia perturbans and 
Ochlerotatus trivittatus. Thyanids demonstrated host preference for Aedes vexans, 
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Ochlerotatus spp. and other Aedini mosquitoes; arrenurids demonstrated preference for 
Coquillettidia perturbans, Anopheles spp. and Culex spp., although these associations were 
rarely exclusive. Four new parasite-host associations have been determined for Culex restuans, 
Culex salinarius, Ochlerotatus japonicus japonicus, and Orthopodomyia signifera. Parasitism 
of these species has not been previously documented. Arrenurids preferred cervical attachment 
sites on Coquillettidia perturbans and abdominal attachment sites on Culex spp. and Anopheles 
spp., while thyanids generally preferred attachment at the thorax/abdomen juncture. 
Attachment site analysis supports past suggestions of competitive hierarchal preference based 
on mite load. Follow-up research will focus on validating new associations and evaluating the 
impact of mites on heavily-parasitized mosquito populations.  

 
 
LAYTON, J.M., AND R.D. HINRICHSEN. The expression of an infradian rhythm in Paramecium 
tetraurelia to cadmium toxicity. Indiana University of Pennsylvania, Indiana, PA  15701. 
  Recent studies in this laboratory have identified the expression of a circadian rhythm to 

cadmium toxicity in Paramecium tetraurelia; sensitivity to cadmium oscillates with a 24 hour 
periodicity. However, no studies have been conducted to determine if there are periodicities 
that are longer than 24 hours (biological rhythms longer than 24 hours are designated infradian 
rhythms). The aim of this study was to ascertain if the expression of an infradian rhythm for 
cadmium toxicity exists in Paramecium. Cells were grown in a constant temperature 
environment with a 12 hour light:12 hour dark cycle. Every two weeks cells were taken and 
tested for their sensitivity to 1 mM CdCl2. It was found that the amplitude of the signal (the 
time to cellular death in cadmium) changes with a periodicity of approximately one month. 
This indicates that two separate biological rhythms, a circadian and an infradian rhythm, 
overlap in the regulation of sensitivity to CdCl2. We speculate on the possibility that the two 
rhythms have discrete molecular control mechanisms, or that they utilize a single molecular 
mechanism to modulate cadmium sensitivity. 

 
 
LIEB, A.S., J.A. GREISHOBER, M. SEABRIGHT, AND D.M. SMITH. Assessment of uropathogen 
biofilm formation on plastic, glass, and bladder epithelial cells. Clarion University of 
Pennsylvania, Clarion, PA  16214. 
  The widespread occurrence of urinary tract infections (UTIs) is a serious health issue 

which costs medical facilities millions of dollars each year.  A urinary tract infection is a 
bacterial infection that affects the urinary tract in which bacteria invade and begin colonization.  
The leading cause of urinary tract infections is Escherichia coli, normal flora of the human 
intestine, which work their way up the urethra, colonizing and infecting the bladder.  Urinary 
tract infections are most common in women between the ages of 20 and 40 years.  E. coli 
strains isolated from hospital patients with urinary tract infections have been shown to form 
biofilms on the lining of the bladder.  These biofilms are composed of many bacterial cells and 
a matrix that hold them together.  The extracellular matrix of polysaccharides and 
glycoproteins, which maintains the large group of bacteria, allow them to work together to 
improve their chance of survival.  We have developed three systems to assess biofilm 
formation on plastic, glass and human 1A6 epithelial bladder cells.  When the cells form a 
monolayer on the coverslips they will be inoculated with a known quantity of uropathogenic 
bacteria.  The biofilm formation will be examined, and the coverslips will be stained with 
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crystal violet.  They will then be viewed using light microscopy to assess the biofilm 
formation.  This allows us to study the process of biofilm formation and its role in urinary tract 
infections and on various medical devices such as catheters.  Our goal is to identify which 
patient derived strains can form the best biofilms and to better understand the factors involved 
in uropathogen biofilm formation.   

 
 
LIVELSBERGER, J.M., AND J.L. STERNICK. Cloning the FliM gene of the C ring from E. coli and 
producing its product. Mansfield University, Mansfield, PA  16933.  
  To date the components of the nanomotor that rotate the bacterial flagella have yet to be 

produced and their mechanism of action elucidated.  The purpose of this research was to clone 
and transform a host such as BL21-gold with the recombinant FliM vector pGS21a and induce 
the transformed cells with IPTG to mass produce the FliM protein.  This protein is part of the C 
ring of the nanomotor which controls the rotational direction of the bacterial flagella.  In order 
to do this, the genetic makeup of the protein has been mapped and linked to a GST nucleotide 
marker to facilitate tracking of the FliM protein . The FliM protein has been noted using both a 
protein assay and gel electrophoresis.  The use of ELISA and a Western Blotting system are 
presently pursued to further confirm the presence of the pure FliM protein.  The future goal of 
this project is to mass produce the protein to study its mechanism of action. 

 
 
LORD, T., C. SHELLY, AND R. ZIMMERMAN. Enhance instruction in General Botany through 
student interactive inquiry. Indiana University of Pennsylvania, Indiana, PA  15705. 
  Several instructors at Indiana University of Pennsylvania have been conducting student-

centered, inquiry based teaching with students over the past several years.  This presentation 
focuses on one of those courses,  college botany, a course required of all department majors 
expect students in the preprofessional tracts (ie: premeds, predents, prevets …).  In this botany 
course, students not only present content lectures to other class members but create quizzes for 
their classmates to assess the effectiveness of their teaching.  In addition, students work with 
two/three partners to develop their own lab activities to answer challenges posed by the 
instructor at the onset of the laboratory session (ie: can your team up with (and demonstrate at 
your workstation) a way to show that seeds of different plants respire at the same (or different) 
rate as they germinate?); or (can you come up with a lab to measure the growth of common 
bread mold (Rhizopus stolonifera) on different types of bread)  in a field investigation (ie: do 
various lichens growing on tree trunks prefer specific tree species to inhabit?). The students 
appreciate the nontraditional approach to the class and rank it high in content level, learning 
value and participant attitude. The course also compares favorably with previous years of 
Botany.  The course models constructivist-based teaching at its best. 

 
 
LORD, T., C. SHELLY, AND R. ZIMMERMAN.  Using Bloom’s Hierarchy to upgrading test 
questions: revealing what the students truly know, Indiana University of Pennsylvania, Indiana, 
PA 15705. 
  Recent studies have found that most of the questions on college science exams fall into 

the lower two levels of Bloom’s Taxonomy.  Both levels rely on recall rather than 
understanding and beg the question of what the student truly knows. It is not until students are 
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challenged to utilize their knowledge in the higher levels of the hierarchy that enduring 
understanding can take place.  Studies by Shnepp and Chanler (1997) find that most professors 
want their undergraduates to critically think about and understand the subjects they are taking.  
The Problem is that the lower levels categories of Bloom’s do not encourage critical thinking. 
Professors hoping to develop true understanding are therefore encouraged to develop questions 
from the higher levels of Bloom on their exams.  This presentation addresses this problem and 
discusses how to go about correcting it. 

 
 
LUCIANO, D.R., AND P.M. NEALEN. Hemispheric asymmetry of HVC auditory neural response. 
Indiana University of Pennsylvania, Indiana, PA  15705. 
  The maintenance of vocalizations in adult birds is mediated by the anterior forebrain 

pathway which allows for auditory feedback to be compared with vocal production.  Motor 
control responsible for the vocalization of song is mediated by independent left and right input 
from descending nerve tracts.  The motor control pathway and auditory processing pathways in 
both hemispheres include neural region HVC (used as proper name) which may serve to 
integrate auditory and motor neural signals.  Even though no anatomical hemispheric 
asymmetry exists, asymmetry of function has been observed in other areas of these pathways.  
To assess the existence of auditory neural asymmetry in the song neural system awake subjects 
were presented auditory stimuli consisting of the bird’s own song (BOS) and frequency 
modified versions of their own song while bilateral neurophysiological recordings from HVC 
were made.  Both hemispheres exhibited robust auditory neural response with the strongest 
response to BOS.  These findings show that the left HVC response pattern to the song auditory 
feedback was different than that of the right HVC.  The most significant difference between 
HVC responses occurred in the range of 6000 Hz to 6500 Hz.  These findings suggest some 
lateral specialization in the auditory response of HVC based on frequency. This finding could 
be due to the need for hemisphere-specific guidance of the motor control of song. Furthermore, 
the partial independence of left and right auditory processing could be a means of distributing 
the neural processing responsibility of song. 

 
 
MARIN, F.D., AND A.L. KUTAY. Density-dependent effects of zooplankton populations on 
grazing efficiencies at a river-estuarine transition region. Lock Haven University, Lock Haven, 
PA  17745. 
  All zooplankton with fully planktonic life cycles (haloplankton) or temporary planktonic 

larval stages (meroplankton) actively feed on phytoplankton and bits of organic detritus (and 
associated microbes) suspended in the water column. Zooplankton have recently been observed 
to selectively harvest phytoplankton and organic detritus rather than simply sieve or filter 
particles from the water.  Zooplankton use various mechanical and chemical receptors as well 
as light and dark sensing eyes or eye spots to sense their prey. The Chesapeake Bay, because of 
its high shoreline and substrate-to-water volume ratio, is consequentially subjected to nutrient 
loading which can dramatically enhance productivity and biomass in local plankton 
populations.  The objective of this research was to compare the grazing efficiencies of 
zooplankton for various population densities.  Live plankton samples were collected from the 
Chesapeake Bay near the mouth of the Sassafras River, Maryland in autumn 2006.  
Phytoplankton samples were collected at the secchi depth using a volumetric kemmerer-bottle; 
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zooplankton were removed using a 64µm mesh.  Zooplankton samples were collected using a 
64µm mesh Wisconsin net.  The effect of population density on grazing was tested by allowing 
known population densities of zooplankton to graze on a homogenous phytoplankton 
population for a set period of time.  Differences in primary productivity using BOD bottles and 
an electronic oxygen probe were recorded.  The phytoplankton samples as well as the 
zooplankton samples were counted using inverted phase contrast microscopy to determine 
species richness, population density as well as species selectivity by grazing zooplankton. It is 
hopeful that the data from this study will show a population density threshold at which these 
natural zooplankton populations are most effectively able to feed and contribute to growing 
understanding of zooplankton feeding habits. 

 
 
MCGOVERN, R., C. SPOTTS, B. SINGER, J. SHARP, J. LANAGER, C. MANZI, E. BURKMAN, T. 
GIARDIELLO, G. APPLETON, C.F. SACCHI, AND A.E. ZAYAITZ. Effects of Rhizobium on plant 
growth and nodule formation. Kutztown University, Kutztown, PA  19530. 
  Soybeans and Rhizobium have symbiotic interactions where Rhizobium actively fixes 

nitrogen by forming nodules on the soybeans roots.  Rhizobium can promote plant growth 
directly or indirectly.  The direct effects are based on production of plant growth regulators, or 
by improving the plants nutrient uptake.  The indirect effects are related to the production of 
antibiotics and siderophores that decrease the growth of phytopathogens.  In this experiment, 
varying amounts of Rhizobium cultures were added to soybean plants over a four-week period 
to assess the effect of Rhizobium on plant growth.  The results of the experiment showed that 
Rhizobium had a negative effect on the soybean plants as the amount of Rhizobium added 
increased. There was a significant decrease in plant size in the treatment with the greatest 
quantity of Rhizobium added. 

 
 
MECKLEY, T.D., AND D.A. DIDIER. Two new species of chimaeriod fishes from Australia. 
Millersville University, Millersville, PA  17551. 
  The chimaeroid fishes, also commonly known as chimaeras or ratfishes, are an ancient 

group of deep-sea fishes related to sharks.  We have described two new species of chimaeroid 
fishes from the family Chimaeridae. The fish are described on the basis of morphological 
features and geographic range.  The Southern chimaera is a medium to large-bodied species of 
Chimaera distinguished by an easily flaking deciduous skin that is a silvery color when it is 
fresh and fades to a light yellowish brown color after it is fixed and a dorsal fin spine that is 
longer than the first dorsal fin. This chimaera ranges from Tasmania, along the South 
Australian coast, to Southwestern Australia at depths of 400 to 1028 meters. The Short spine 
chimaera is a medium bodied species of Chimaera. It also has easily flaking deciduous skin 
though it has a darker brown color that fades ventrally.  It is also distinguished from the 
Southern chimaera by a dorsal fin spine that is usually shorter than the first dorsal fin.  This 
species occurs off the coast of Southeastern Australia from Southern Australia to Tasmania at 
depths of 600 to 1100 meters. The ratios of the length of the dorsal fin spine (DBA) to the head 
length (HDL) are statistically different between the two species.  These species have been 
regarded as new species by other works (Last and Stevens, 1994), and formal taxonomic 
recognition of this species will prove important for fishery management.  
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MULLENDORE, S.K., T.J. BINTRIM, C. COLLIN, T.-L. ASHMAN, AND J.H. TAYLOR. Impact of 
sex, reproductive status and soil conditions on the mycorrhizal status of wild strawberry plants 
(Fragaria virginiana). Slippery Rock University. Slippery Rock, PA  16057. 
  In flowering plants, dioecy has evolved on several occasions but hermaphoditism is still 

the norm. Recent studies have suggested that biotic factors may be able to mediate the 
transition from a gynodioecy to dioecy. A biotic factor that may impact this shift in sexual 
strategy is the mycorrhizal association that occurs between the roots and a fungus. In this 
symbiosis, the plant provides the fungus with photosynthates in exchange for nutrients the 
fungus acquires from the soil. A variety of factors can impact the density of the fungal 
association but many parameters have not been examined. In the current study, the mycorrhizal 
density of wild strawberry plants (Fragaria virginiana) was assessed over a 9-week period. F. 
virginiana is a gynodioecious species, therefore existing as either a female or a hermaphrodite. 
The plants were collected from five wild populations around Pymatuning State Park 
(Jamestown, PA). The soil conditions at these locations range from a fertile, clay soil to acidic, 
high-metal soils. Plants were collected between May and July, during which F. virginiana 
undergoes flowering, fruiting, and post-fruiting. Second and third order roots were collected 
from both females and hermaphrodites at each site. The roots were then cleared and stained 
with Trypan blue so that fungal structures (primarily vesicles and hyphae) could be scored 
using a microscope. Trends were difficult to ascertain due to large standard deviations. It was 
noted however that the harsher soils showed a decrease in fungal density as the season 
progressed, while the plants growing in more hospitable soils showed an increase in fungal 
density.  

 
 
PATTERSON, J.C., AND P.V. LINDEMAN. Effects of zebra and quagga mussel (Dreissena spp.) 
invasion on the feeding habits of the stinkpot (Sternotherus odoratus) on Presque Isle, 
northwestern Pennsylvania. Edinboro University, Edinboro, PA  16444. 
 The dietary patterns of the stinkpot (Sternotherus odoratus) were investigated in northwestern 

Pennsylvania on Presque Isle, Lake Erie.  Three taxa were most prevalent in fecal samples:  
zebra and quagga mussels, small snails, and trichopteran larvae.  The data showed significant 
positive correlations between the percent consumption of zebra and quagga mussels and the 
width of both the head and alveolar surfaces.  Turtles with wider heads and alveolar surfaces 
tended to prefer zebra and quagga mussels over freshwater snails.  The results indicate a shift 
in dietary preference with increasing size of the trophic apparatus.  The stinkpot is the second 
turtle species at Presque Isle reported to prey heavily upon invasive mussels. 

 
 
PERRY, K.M., K.M. DORSEY, AND V.A. BENNETT. Diapause and freeze tolerance in Eurosta 
solidaginis. Clarion University, Clarion, PA  16214.  
  The goldenrod gall fly (Eurosta solidaginis) survives cold winter temperatures by 

becoming freeze tolerant.  Freeze tolerance, a condition marked by increased larval 
supercooling points is accompanied by Eurosta’s entrance into diapause, a reduced metabolic 
state marked by ceased feeding, and depressed metabolic rates.  The end of diapause is marked 
by increased metabolic rates and pupation. The present study has three aims: (1) to identify the 
date when larvae become cold tolerant in fall, by monitoring changes in supercooling points (2) 
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to identify the date of Eurosta’s entrance into diapause indicated by a decrease in metabolic 
rates (3) to identify the date of Eurosta’s exit from diapause indicated by increased metabolic 
rates and pupation.  Field temperatures were recorded to see if environmental temperature is a 
cue for entry into or emergence from diapause.  Galls containing Eurosta were collected 
periodically from a goldenrod field near Clarion, Pennsylvania from September through March 
2005-2006 and 2006-2007 winters.  Metabolic rates and supercooling points of larvae were 
measured.  In 2005, the larvae had already entered diapause and were already freeze tolerant by 
21.October.2005.  This prompted earlier sampling during the following year and on 
6.October.2006, the first decrease in metabolic rates was observed, indicating Eurosta’s 
entrance into diapause.  None of the larvae pupated during the fall months of 2005-2006 or 
2006-2007.  Pupation occurred during the month of March for both years of sampling, 
indicating the end of diapause.  Emergence from diapause occurred approximately between 
8.March.2006 – 18.March.2006.  The time range of diapause termination is yet to be 
determined for 2007.  Samplings during 2005-2006 reveal that the larvae became freeze 
tolerant on or before 9.December.2005, indicated by a mean supercooling point value of -9.69 
°C.  A mean supercooling point value of -9.86 °C on 1.November.2006 was the first 
documented instance of the larvae becoming freeze tolerant during 2006-2007.  Because 
supercooling points were elevated before metabolic rates depressed, it appears that freeze 
tolerance and diapause may be regulated by different environmental or biological cues.   

 
 
PETERSON, M.E.1&2, S.J. ROPSKI2, AND C.E. REBAR1. A study of shrew diversity at Erie Bluffs 
State Park. 1Edinboro University of Pennsylvania, Edinboro, PA  16444 and 2Gannon University, 
Erie, PA  16541. 
  From April 2005 to October 2005, a census of the shrew population at Erie Bluffs State 

Park was conducted. The three habitats emphasized were bluff, wet woodlands, and Duck Run, 
and Kirkland Pitfall Arrays were used. Air temperature and moon phases were examined to see 
if they had any effect on capture success. When the last quarter moon phase was present, there 
were three shrews captured. When the waxing crescent moon phase was present, there were 
two shrews captured. When the first quarter, waxing gibbous, or waning gibbous moon phases 
were present, there was one shrew captured in each phase. Over 525 trapnights, eight shrews 
were captured: six (4 Sorex cinereus and 2 Blarina brevicauda) in the bluff area and one in 
each the wet woods area (1 S. cinereus) and Duck Run area (1 S. cinereus). The shrews 
captured were not threatened or endangered and represent the expected species. These results 
will help the park staff develop an appropriate management plan for the newest Pennsylvania 
state park. 

 
 
PIFER, E.K., AND N. THUMSER. Habitat fragmentation may affect the movements of three small 
mammal species: Microtus pennsylvanicus, Peromyscus leucopus, and Zapus hudsonius. 
Edinboro University, Edinboro, PA  16444. 
  Habitat fragmentation is any event, natural or anthropogenic, that splits a habitat into 

smaller patches (Bender et al. 1998). Villard et al. (1999) described habitat fragmentation as 
both losses of habitat and changes in habitat configuration. Due to the loss of habitat, 
fragmentation may affect various ecological processes (Schweiger et al. 2000). Because of this, 
habitat fragmentation is a major concern in conservation biology. A variety of research has 
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been conducted on the effects of habitat fragmentation on small mammals. Small mammal 
species reacted differently in regard to movements between patches and densities on those 
patches (Bentley et al. 2000). Small mammal movements were shown to increase the rate at 
which they moved between fragments (Debinski and Holt 2000). Wolff et al. (1997) found that 
fragmentation reduced gray-tailed vole (Microtus canicaudus) movements; they tended to 
move into the existing fragments. Habitat fragmentation did not cause a decrease in adult 
survival, reproduction rates, juvenile recruitment, or in population size in M. canicaudus 
(Wolff et al. 1997). Barrett et al. (1995) found vole densities to be greater when their habitat 
was more fragmented and Collins and Barrett (1997) found that these fragments supported 
greater densities of female voles (Debinski and Holt 2000). Diffendorfer et al. (1995) showed 
that M. ochrogaster and deer mice (Peromyscus maniculatus) increased their movements after 
habitat fragmentation occurred. We monitored the behavior of Microtus pennsylvanicus, 
Peromyscus leucopus, and Zapus hudsonius before and after their meadow habitat was 
fragmented. We ear-tagged all captured members of these species and used radio telemetry to 
more accurately track certain individuals. We then calculated mean maximum distance moved 
for each species, sex, and age class. We also used the Jolly-Seber-Cormack test to estimate 
population size and survival rates. 

 
 
POTWIN, S.M., K.M. EHRENSBERGER, K.K. WEATHERLY, M.A. VANZIN, P.O. IBEKA, W.S. 
BARNES, AND D.M. SMITH. Quantification of biofilm adhesion on soft contact lenses between 
competitive brands. Clarion University of Pennsylvania, Clarion, PA  16214. 
  Biofilms consist of bacteria that function as a multicellular organism living in an 

exopolysaccharide matrix which protects them from harsh conditions.  Biofilms can form on 
various surfaces including living tissue, contact lenses, plastic and metal implants, and even 
our teeth. Bacteria within biofilms are not easily killed or removed from these surfaces because 
the polysaccharide matrix resists degradation. As long as nutrients are sufficient, the bacteria 
forming biofilms are able to increase in number and potentially affect the organism adversely. 
Biofilm formation on contact lenses is a very common problem. When biofilms form on 
contacts, eye infections, cornea damage, disruption of blood vessels, blurriness of various, and 
decreased oxygen flow to the eye can occur.  In our previous experiments, we identified 
organisms that form biofilms on soft contact lenses including Pseudomonas aeruginosa, 
Staphylococcus aureus, Morganella spp. and Escherichia coli.  Our current work focuses on 
bacteria that are seen in eye infections and form biofilm adhesion to soft contacts, namely S. 
aureus and P. aeruginosa.  Various brands of soft contacts including daily wear and extended 
wear contacts were obtained from Bausch & Lomb, Ciba, and Vistakon.  After the contacts 
were incubated with bacteria, biofilm formation was measured by staining the rinsed lens with 
crystal violet, a dye that stains bacteria.  After rinsing to remove unbound dye, the dye bound 
to the organisms on the contact was extracted with ethanol and the solution's absorbance 
assayed in a spectrophotometer.  The amount of crystal violet eluted is proportional to the total 
number of bacteria attached to the contact lens. We hypothesize that the extended wear 
contacts will resist biofilm formation more than daily wear contacts because of their increased 
wetting angle (ability to stay hydrated and be cleaned by the eye) since these contacts should 
lessen the adhesion of biofilm forming-bacteria.  These data will allow us to determine whether 
extended wear contact lenses are better for patient use than daily wear contact lenses and 
ultimately determine which brand of contact is best able resist bacterial biofilm formation.   
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REHAR, J., M. THOMAS, AND C.I. BOCETTI. Estimate of Delmarva fox squirrel population size 
after nine years of succession following a modified patch clearcut.  California University of 
Pennsylvania, California, PA  15419. 

The Delmarva fox squirrel (Sciurus niger cinereus), federally listed as endangered in 
1967, occurs today in only 10% of its historical range.  Preferring mature, mixed 
hardwood/pine forests with little to no understory, the Delmarva fox squirrel has experienced 
declines in its population size and distribution due to the loss of forest habitat and forest 
fragmentation.  The Blackwater National Wildlife Refuge and adjacent property of The 
Conservation Fund, located in Dorchester County of Maryland, has been a critical location for 
the study of Delmarva fox squirrel trends in response to modern forest practices.  In an effort to 
provide maximum economic return while promoting ecological responsibility, these land 
managers demonstrated a modified patch clear cut on three study sites. Since the 1996, 
squirrels have been studied before and after these modified patch clear cuts (conducted mostly 
in 1998).  Initial research shows continued use by Delmarva fox squirrels in all harvested sites 
(Bocetti and Pattee, USGS 2001).  Long-term monitoring of squirrel population trends is 
necessary throughout forest succession to determine the true impact of the harvest method.  
Current regeneration in the study sites is nearing a decade in age, and it is hypothesized that a 
decline in squirrel population densities may occur in the next few years as the re-growth 
vegetation becomes thicker and does not meet the open understory requirements of the species.  
We will estimate the population size of the Delmarva fox squirrel on the three study sites in 
spring 2007 (9 years post-harvest), using mark-recapture techniques.  We will run 56, 41, and 
43 live traps, respectively, on the three sites for three consecutive days from April 5 through 
April 7, 2007.  We will use Tomahawk live traps baited with dried corn on the cob.  PIT tags 
will serve as the mark for each individual, and Lincoln-Peterson models will be used as the 
analytical tool to estimate population size.   

 
 
RIGGS, T.R., J. KANE, J.P. CLARK, AND D.M. SMITH. Gram negative bacteria pre-incubated 
with human lung cells are rapidly phagocytosed by HL60 macrophages. Clarion University of 
Pennsylvania, Clarion, PA  16214. 
  Our laboratory has been characterizing the role of a protein known as annexin 1 in the 

phagocytic clearance of Gram-negative bacteria and apoptotic cells by the immune system.  E. 
coli are agglutinated by more readily phagocytosed by macrophages when they are precoated 
with commercially available annexin 1.  Because commercially prepared annexin 1 is obtained 
from bovine lung, we were prompted to purchase the human adenocarcinoma lung epithelial 
cell line SK-LU-1 and determine whether these cells could serve as an alternative source of 
annexin 1 for our studies.  Previous immunoblotting experiments revealed that lysates prepared 
from SK-LU-1 cells were found to contain substantial quantities of annexin 1. We have also 
previously shown that exposure of SK-LU-1 cells to either E. coli or purified 
lipopolysaccharide (LPS) induced the secretion of annexin 1 into the culture medium. 
Furthermore, blotting experiments have also shown that annexin 1 is also bound by E. coli 
presumably by binding the outer membrane of this organism. Other Gram negative bacteria 
were also tested and did in fact bind annexin 1 and all of the supernatants exhibited the 
presence of annexin 1 indicating that all bacteria tested caused annexin 1 to be secreted.  We 
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hypothesized that when these Gram-negative bacteria bind the annexin 1 they are targeted for 
phagocytosis by macrophages.  HL-60 human leukemia cell-line can be stimulated in presence 
of phorbol myristate acetate to become functionally similar to human macrophages. Previous 
research has indicated that HL-60 differentiated macrophages will phagocytose annexin 1-
coated E. coli, so we investigated whether various genera of Gram negative bacteria pre-
incubated SK-LU-1 cells would be rapidly phagocytosed by HL-60 macrophages.  All 
organisms tested were rapidly and robustly phagocytosed by HL60 macrophages suggesting 
that annexin 1 has potential as a therapy for difficult-to-treat or life threatening Gram negative 
bacterial infections.   

 
 
ROBICH, S.R., AND J.R. LAYNE, JR. Supercooling points of Eurosta solidaginis larvae: value 
distribution profile and effect of subzero temperature treatments. Slippery Rock University, 
Slippery Rock, PA  16057. 
  Freeze-tolerant insects raise their supercooling points several degrees C by producing ice-

nucleating agents so that they avoid injurious flash freezing.  We studied potential influencing 
factors on supercooling points (SCPs) of goldenrod gallfly (Eurosta solidaginis) larvae, which 
raise their supercooling points by several degrees C upon exposure to cool temperatures in the 
autumn.  We collected ball galls containing E. solidaginis larvae from the SRU ecology study 
plots near Storm Harbor Equestrian Center.  The larvae were kept at 3 C for at least 8 weeks 
before SCP measurements.  Larvae were removed from the galls and cooled at 1 C per minute 
until they spontaneously frozen.  The SCPs were retested either 2 days or 5 days later.  Linear 
regression revealed that initial SCPs were not dependent on body mass (N = 36, P = 0.6481) 
even though large larvae have more total body water than small larvae.  The initial SCP values 
for the larvae (mean = -9.9 C, SD = 0.7 C) showed a negatively skewed distribution as 
evidenced by a D’Agostino normality test (K2 = 21.09, P < 0.0001).  Hence, ice nucleators in 
the larvae act independent from the amount of water in their bodies and a small number of 
individuals seemingly possess low efficiency nucleators.  Freeze exposure caused a significant 
rise in their SCP after a 2 day period (mean = -9.2 C, SD = 1.4 C;  Wilcoxon sign test P = 
0.0039).  This elevation was not permanent and SCP values returned toward the original level 
by day 5 (mean = -9.6 C, SD = 1.6 C;  Wilcoxon sign test P = 0.1876).  Our findings indicate 
that a freeze event causes a temporary upward adjustment of the SCP of E. solidaginis larvae.  
This may be advantageous to the larvae by limiting their supercooling during periods of rising 
and falling temperatures in the winter. 

 
SAVILLE-ANDREE, A.G., C.M. SPOTTS, AND N.M. BUTLER. Spatial and temporal variation of 
the winter zooplankton communities of the coastal waters of Chincoteague Virginia.  Kutztown 
University, Kutztown PA  19530. 
  Large coastal embayments, such as Chesapeake Bay, can have a substantial impact on the 

physical and biogeochemical processes of the coastal-ocean region. The COBY (Coastal Bio-
Optical Buoy) project is a NASA and Center for Innovative Technology funded project 
focused on the coastal regions of Delaware, Maryland, and Virginia that seeks to increase our 
understanding of such interactions. The primary goal of the project presented here was to 
increase our understanding of the relationship between the physical and bio-optical properties of 
the winter mid-Atlantic coastal ocean and the spatial and temporal variation in zooplankton 
composition and density.   Zooplankton samples were collected during the winters of 2005-2006 
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and 2006-2007 from multiple stations located along a transect that extended offshore from the 
Chincoteague Bay region of Virginia.  Upon transport to the lab, zooplankton in the samples were 
identified and enumerated and in situ concentration calculated.  The resultant data were analyzed 
with respect to the spatial and temporal variation (DATE x STATION) in zooplankton 
composition and density.  Distinct variation in species composition was seen between sampling 
dates as well as between sampling stations.  These findings, and their implications with respect to 
food web interactions (e.g. grazing impact) as well as physical and biogeochemical processes, 
will be discussed.  This research has been supported by NASA, the Center for Innovative 
Technology, and the Wallops Island Marine Science Consortium. 

 
 
SPEICHER, J.A., G. SULLIVAN, K. THOMPSON, AND D.M. SMITH. Hematopoietic stem cells and 
their bone marrow microenvironments. Clarion University of Pennsylvania, Clarion, PA  16214. 
  Our laboratory has been conducting in vitro experiments attempting to maintain 

hematopoietic stem cell proliferation while impeding their differentiation by manipulating 
culture conditions.  The behavior of the hematopoietic stem cell population is governed by 
surrounding mesenchymal cells of the bone matrix and the factors that they secrete.  Osteoblast 
and vascular endothelial cell populations, localized within bone matrix, are two cell types that 
share life-time interdependence with hematopoietic stem cells from the earliest stages of 
development to the end of life, and are the cells that make up the two niches for HSCs.  Within 
these niches, HSCs respond to signals transferred directly by cell to cell interactions or 
indirectly by cell to matrix molecule interactions.  These secreted signals direct the 
hematopoietic stem cells to home to and proliferate within the osteoblastic niche or mobilize to 
and differentiate within the vascular niche.  The goal of this study was to determine whether 
the proliferative capabilities of the HSCs could be maintained by an increased population of 
adherent mesenchymal cells within the culture or by supplementing a controlled culture with 
media from a culture of mesenchymal cells.  Our experiments revealed that stationary cultures 
devoid of adherent cell populations and their secreted products drastically decrease cell 
viability and life-span.  Our data shed light on whether HSCs will proliferate  rather than 
differentiate in cultures with increased populations of mesenchymal cells due to an increase in 
the chance of cell-cell interactions and exchange of growth factors.     

 
 
SPULICK, J.L., K. LUDWIG, K. HEALEY, D. STRUNK, E. GAFFNEY, J. HINE, M. MAMARI, J. 
WHITTAKER, C.F. SACCHI, AND A.E. ZAYAITZ. Comparison of soybean plant growth after 
germination from effects of Rhizobium culture in sterilized and fertilized soil. Kutztown 
University, Kutztown, PA  19530. 
  The purpose of this experiment was to study the effects of Rhizobium cultures on soybean 

plant growth in three soil treatments.  These three treatments are: 1) sterile soil, 2) soil with 
Rhizobium only, and 3) soil with Rhizobium and fertilizer.  We hypothesized that the plants 
grown in fertilizer with Rhizobium would be taller and have a higher bacterial count than those 
plants which were grown in sterile soil and Rhizobium without fertilizer.  Unexpectedly, the 
results showed the plants grown in sterile soil had higher bacterial counts than the other two 
treatments; reasons for this outcome will be considered. 
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STEINMANN, K.W., M. CEGELSKI, AND R.L. STEWART, JR. Food habit analysis using stomach 
contents of coyotes (Canis latrans) in Pennsylvania during winter.  Shippensburg University, 
Shippensburg, PA  17257. 
  Due to the Pennsylvania Game Commission’s recent decision to permit baiting coyotes 

(Canis latrans) during winter for the purposes of hunting, we attempted to examine their food 
habits during winter. Coyote stomachs were collected and contents were analyzed for 
identification using comparative microscopic analysis. Reference hairs and bones were 
obtained from the Vertebrate Museum maintained at Shippensburg University. The contents of 
67 coyote stomachs have been examined thus far.  The most prevalent prey item found in these 
samples was deer (Odocoileus virginianus), found in 66% of the stomachs. Vegetation, found 
in 31% of stomachs, and, small non-predatory mammals, found in 27% of stomachs, were the 
next most common prey items with shrews and cottontails making up the majority of items.  
The diversity of small mammals consisted of 5 species: shrews (Blarina brevicauda), cottontail 
(Sylvilagus floridanus), meadow vole (Microtus pennsylvanicus), mole (Parascalops breweri 
or Condylura cristata), and groundhog (Marmota monax).  There were also two predatory 
mammal species, red fox (Vulpes vulpes), found in 2 stomachs, and house cat (Felis 
domesticus), found in a single stomach. Turkey (Meleagris gallopavo) was found in 9% and 
one stomach contained chicken feathers and feet.  Preformed scat and hog skin with hair were 
each found in two stomachs.  Additionally 11 stomachs contained no identifiable items.  These 
findings show that coyotes are generalist during winter and we can conclude, thus far, that 
coyotes use a variety of feeding strategies. It is clear that the majority of coyotes consume deer 
in winter. However, we are unable to determine how the food items where obtained, whether 
they were scavenged or hunted.  In the coming weeks, 30 additional stomach samples will be 
processed.  These stomachs were originally collected from hunter-killed coyotes between 
December 2002 and March 2003, then emptied and preserved in 95% ethanol. 

 
 
STERNICK, J.M., AND J.L. STERNICK. Comparison of  IFNγ, IL2, IL4, IL10, IL12 and TNFα 
levels in the lungs of BALB/c mice inoculated with  Mycobacterium smegmatis. Mansfield 
University, Mansfield, PA  16933. 
  Tuberculosis is caused by the pathogen Mycobacterium tuberculosis which afflicts 

slightly less than a third of the world population. This disease is also one of the major causes of 
death in AIDS patients.  Mycobacterium smegmatis is a microorganism closely related to M. 
tuberculosis and is an accepted surrogate for studying the pathogen.  Cells of the immune 
system communicate with each other by direct contact or by messenger molecules called 
cytokines.  Timely Cytokine production and levels by the host are essential for a competent 
immune response to microorganisms.  A disruption of the cytokine communication system 
jeopardizes immune defenses and host survival.  In this research we are asking what happens to 
the concentration of key cytokines in the lung after M. smegmatis infection.  Previous work in 
this laboratory has demonstrated a several fold increased levels of IFNγ and macrophages in 
lung lavage of M. smegmatis infected BALB/c mice within the first three days post infection. 
In this research project levels of IFNγ, IL2, IL4, IL10, IL12 and TNFα cytokines produced by 
immune cells in the lungs of normal and M. smegmatis infected BALB/c mice were measured 
over time.   The lung lavage fluid was collected and stored at -80oC.  The samples were 
collected at1, 2, 3, 7 and14 days post infection.  Detection of cytokines and their concentrations 
was performed on the thawed samples using ELISA technology.  In addition macrophages 
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collected from the lung lavages were counted and their numbers were analyzed for possible 
correlation with cytokine production.  It was found that the macrophage population in the lung 
lavage increased several folds in the first 72 hours and all the cytokines also increased in 
concentration within the first 24 hours.  The macrophage counts and cytokine concentrations 
were back to non infected mice levels two weeks post infection.           

 
 
STETSON, D.I., AND C.E. REBAR. Effects of land management on small mammal populations on 
the Uncompaghre Plateau in western Colorado. Edinboro University, Edinboro, PA  16444. 
  Future composition and vegetative structure of pinyon-juniper woodlands in the western 

United States will likely be affected for decades or longer by current management strategies 
and the environmental impacts of drought. Pinyon-Juniper (Pinus spp.-Juniperus spp.) 
woodlands are one of the most extensive plant communities in the U.S. occupying up to 60 
million ha in the southwest.  Small mammals have the potential to strongly impact the 
distribution and structure of pinyon-juniper woodland communities as seed predators and 
dispersers.  To assess populations of small mammals in one area of pinyon-juniper woodland, 
the Uncompahgre Plateau in southwestern Colorado, live trapping was conducted during 
summer 2006 to determine differences in species diversity and abundance, mass, and sex ratio 
in relation to varying management strategies.  Four habitat types were identified within the 
pinyon-juniper study area: undisturbed mature pinyon-juniper woodland (trees of 
approximately 200-300 years of age); 1960’s chaining (medium-large pinyon and juniper trees 
bulldozed and piled in heaps); roller-chop (all vegetation cut down and area reseeded); and 
natural mortality (areas experiencing die-off of at least 50% pinyon trees due to drought 
conditions).  Three adjacent mesas were chosen for sampling. Three replicates of each 
treatment type were trapped per mesa. Greater numbers of individuals are found in the treated 
areas with deer mice (Peromyscus maniculatus) and least chipmunks (Tamias minimus) being 
the most frequently captured. Piñon mice (Peromyscus truei) are captured most often and 
almost exclusively in the natural mortality areas and mexican woodrats (Neotoma mexicana) 
are found almost exclusively in chained areas.  Total number of deer mice and chipmunks were 
compared and no difference was found among treatments and mesas.  Species diversity, 
abundance indices, sex ratio, and mean mass were also compared.  No significant differences 
were found among diversity indices.  Sex ratio was not found to vary from a 1:1 ratio. Male T. 
minimus mass was found to be different among mesas.  No other differences in mass were 
indicated. 

 
 
STETTER, J., AND R.L. WAGNER. Seasonal fluctuations in the xanthophyll cycle of the 
deciduous tree, Acer platanoides. Millersville University, Millersville, PA  17551. 
  Seasonal and daily fluctuations in the xanthophyll cycle of a deciduous tree, the Norway 

maple, Acer platanoides, were investigated in this study. The xanthophyll cycle is a mechanism 
involving three carotenoid pigments, the xanthophylls, and serves to dissipate excess light 
energy.  Plants use light energy to convert carbon dioxide into sugar in a process called 
photosynthesis, however excess light energy can be harmful to plant tissues.  This study sought 
to determine if the concentration of xanthophylls changes over the course of a growing season 
in response to natural fluctuations in light conditions.  This was accomplished by measuring 
carotenoid concentrations in A. platanoides leaves collected once a week at noon and midnight 
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from April to October 2006.  Concentrations were obtained through ethanol extraction 
followed by spectrophotometric analysis, in which extract absorbencies were measured at 664, 
649, and 470nm.  In addition, daily fluctuations were observed by measuring carotenoid 
concentrations every two hours on the east, west, and south sides of the same A. platanoides 
tree over 24 hours.  Seasonal and daily light conditions obtained from Millersville University’s 
meteorology website were compared to corresponding fluctuations in carotenoid 
concentrations to observe any possible correlations.  Understanding how plants protect 
themselves against light stress is important to horticultural and agricultural systems.  This 
research was funded with a CPUB grant. 

 
 
SYZONENKO, J., AND C. ROSCH. The effect of cytoplasmic microtubules on organelle placement 
and cell division. Kutztown University, Kutztown, PA  19530. 
  Cytoplasmic microtubules function as structural components of the cellular cytoskeleton.  

Chlamydomonas reinhardtii is a unicellular, eukaryotic, biflagellate, green algae that 
traditionally serves as a model system for studying cellular structure.  In this experiment, short 
flagella mutant strains of C. reinhardtii were used to study the structure and organization of 
cellular microtubules.  Previous work with short flagella mutants has shown that the mutation 
that affects the flagella length also affects cell shape and stability of cytoplasmic microtubules 
(Nick and Rosch, 2004).  The objectives of this research project were to determine the affect of 
the unstable cytoplasmic microtubules in the short flagella mutants of C. reinhardtii on eyespot 
placement and cell division.  A comparison of eyespot placement in wild-type, short flagella, 
and long flagella cells was done using oil emersion light microscopy.  Eyespot placement and 
frequency were both affected in the long and short flagella mutants.  Light microscopy 
revealed multiple eyespots in the short flagella mutant strain. In some of the cells, the eyespot 
was displaced to one side of the cytoplasm suggesting that unstable cytoplasmic microtubules 
in this strain affect organelle organization and placement.  The effect of unstable cytoplasmic 
microtubules on cell division was tested using nuclear staining and fluorescence microscopy.   
To date, nuclear staining of short flagella and long flagella cells has revealed that cell division 
is not affected by instability of the cytoplasmic microtubules.  Cytoplasmic microtubules serve 
as important structural and functional components of plant and animal cells. They function in 
cell motility, cell division, and ensure the correct placement of important cellular organelles. 
Studies on cytoplasmic microtubules may also have implications for cancer research.  Thus an 
understanding of cytoplasmic microtubule organization can provide necessary information to 
aid in the aggressive pursuit of anti-mitotic drugs. 

 
 
THOMAS, J.M., N. BARNES, J.A. SPEICHER, A. DEYOUNG, J.L. RUTKOWSKI, AND D.M. SMITH. 
Rat mesenchymal stem cell proliferation is enhanced by autologous platelet-rich plasma in vitro. 
Clarion University of PA, Clarion, PA  16214. 
  Adult mesenchymal stem cells (MSCs) are beginning to be considered for potential 

therapies because they are easy to obtain and have no ethical controversy surrounding their use.  
These cells have been shown through many studies to possess the plasticity to develop into 
many nonhematopoietic tissues throughout the body. This provides the possibility of an 
alternative to exogenous bone grafts or organs, with no threat of rejection.  MSCs have been 
shown to differentiate into osteoblasts, chondrocytes, and adipocytes easily in culture.  The use 
of human autologous platelet-rich plasma (PRP) as a method for increasing the rate of healing 
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is beginning to be accepted in the clinical setting.  Several studies have determined that the 
growth factors found in platelet granules most notably TGF-β, VEGF, and PDGF are the most 
instrumental in healing. Obtaining PRP is a simple, rapid, and inexpensive procedure allowing 
clinicians to provide an autologous supplement that can increase the rate of soft tissue and bone 
regeneration in a variety of situations.  Our laboratory is interested in developing a rat model 
for bone regeneration using cultured rat MSCs and PRP.  Previous studies with human MSCs 
have revealed that PRP enhances the proliferation of human MSCs in vitro and differentiation 
of these same cells into osteoblasts.  The goals of this study were to:  1) successfully isolate 
MSCs from the long bones of rat, 2) successfully prepare PRP from rats, 3) demonstrate that 
rat PRP augments the proliferation of rat MSCs, and 4) demonstrate that rat PRP augments rat 
MSC differentiation into osteoblasts.  Our results show that we can successfully prepare rat 
MSCs and maintain them in culture for several passages without differentiation into specific 
cells types and that rat PRP appears to increase their rate of proliferation. 

 
 
THOMPSON, K.N., G.M. SULLIVAN, J.A. SPEICHER, AND D.M. SMITH. Does contact with and/or 
the presence of bone marrow stromal cells influence the fate of hematopoeitic stem cells in vitro? 
Clarion University of Pennsylvania, Clarion, PA  16214. 
  Adult hematopoietic stem cells (HSCs) are found in the core of long bones and constitute 

about 1 in every 10,000 marrow cells. By differentiating into cells such as eosinophils, 
basophils, neutrophils, lymphocytes and erythrocytes, these HSCs are capable of populating 
our vascular system with every necessary blood cell type we need to maintain function. In 
addition to differentiating, HSCs are also capable of self-renewal.  The fate of these cells is 
dictated by many factors such as cell density, concentration of calcium ions, extracellular 
matrix-cell and cell-cell interactions, and the presence of growth/ differentiation signaling 
molecules.  When bone marrow is cultured traditionally in static culture flasks, HSCs lose their 
capacity to self renew. One reason for this phenomenon may involve stromal cells present in 
these cultures.  Stromal cells secrete cytokines and hormones capable of directing the 
proliferation and/or differentiation of HSCs. Our study investigates the role of stromal cells in 
both stationary and rotary cell culture vessels. Bone marrow harvested from adult rat femurs 
was divided equally into a two stationary flasks and one rotary cell culture vessel. The first 
stationary culture served as the classic static culture for bone marrow where loss of HSCs over 
time should occur.  In the second static culture, adherent stromal cells were removed by 
transferring the nonadherent marrow cells which include HSCs to a new stationary flask.  The 
third culture was a rotary culture where HSCs cannot make contact with stromal cells since the 
culture was kept moving by slow rotation.  After three days in culture, viable cell concentration 
measurements and the presence and relative number of HSCs using a fluorescent staining 
procedure specific for the hematopoietic stem cells (anti-rat CD34) were performed on all 
cultures.  These data should shed light on whether contact with and/or presence of stromal cells 
are important for maintaining the proliferative state of HSCs in vitro. 

 
 
WEBER, K.R., S. BHARATHAN, AND A.M. TUNIO. Immunohistochemical analysis of prostate 
cancer tissues using p53 monoclonal antibody. Indiana University of Pennsylvania, Indiana, PA 
15701 and Herbert Hanna Cancer Center for Oncology (HHCCO), Indiana Regional Medical 
Center, Indiana, PA  15701. 
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  Prostate cancer accounts for 41% of all new cancers diagnosed each year in the United 
States and is the most frequent solid genitourinary neoplasm in men. In the past decade 
numerous studies have been done indicating the involvement of several genes like BCL2, 
HER2/neu and p53 in the promotion and progression of prostate cancer.  p53 is a tumor 
suppressor gene located in chromosome 17p13.1.  Its expression and mutation has been 
correlated with advanced stage of the disease.  The aim of this study was to evaluate the 
expression of the tumor suppressor gene p53 in tissue sections obtained from patients residing 
in Western Pennsylvania who had undergone prostatectomy for localized prostate carcinoma. 
The role of p53 in prognosis of cancer through correlation with final gleason score, tumor stage 
and tumor volume.  The immunohistochemical analysis results of prostate cancer tissues tested 
indicate that there is a positive relationship between p53 protein expression at advance states of 
cancer. Therefore, patients that have tumors with altered p53 expression should be viewed 
more carefully, since they are at greater risk of tumor progression and unfavorable outcome. 

 
 
WERT, R.Z., AND C.E. CORBIN. Habitat electivity and foraging behavior in four species of non-
breeding woodpeckers (Picidae). Bloomsburg University, Bloomsburg, PA  17815. 

Woodpeckers are primarily insectivores.  Though they are feeding on the same food 
resources, their morphology and behaviors may constrain where and in what fashion they can 
feed on a prey item. Non-random distributions of trees in various states of health and food 
items may lead to habitat preferences of predator species. Hence, these species are 
hypothesized to have non-random preferences in their feeding habitats and differences in 
foraging behaviors among the species.  Foraging observations and habitat variables were 
collected for four species of woodpeckers (downy, hairy, red-bellied, and pileated 
woodpeckers) in Conrad Weiser State Forest.  Univariate statistics were used to test whether 
foraging was non-random and principal coordinates analysis was used to characterize the 
foraging and habitat variable associations among species.  These four species of woodpeckers 
did not differ in their foraging habitat preferences.  However, when species data were 
combined (i.e. analyzed as a guild), we found that woodpeckers selected dead parts of living 
trees, and trees of a larger circumference.  This may reflect a simple non-random distribution 
of food items or a more complicated relationship between tree secondary metabolites, food 
items and woodpeckers. 

 
 
WESTFALL, A.R., AND S.J. STEIN. The effect of temperature, precipitation and compass 
direction on the detection of sex pheromones by Japanese beetles. Mansfield University, 
Mansfield, PA  16933. 

Many insect species have evolved a keen ability to detect and respond to very low 
concentrations of pheromones.  Japanese beetles (Popillia japonica), well-known for their use 
of a sex pheromone, were introduced from Japan into the northeastern United States in 1916.  
In summer, adult male Japanese beetles detect sex pheromones given off by virgin female 
Japanese beetles.  This pheromone attracts them to the location of the females, resulting in 
aggregation at the site and severe damage to the surrounding vegetation causing 420 million 
dollars in damage each year.  Many biological and mechanical control methods have been 
introduced, including sex pheromone traps which are a popular method of control in residential 
areas.  The purpose of this study was to evaluate the effect of ambient temperature, distance, 
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and compass direction on the ability of Popillia japonica to detect sex pheromones.  720 
beetles were collected and marked with nail polish to indicate both the direction and the 
distance from the central sex pheromone trap. The marked beetles were then distributed at 
distances ranging from two to 24 meters from the central trap in the north, east, and west 
direction.  The central trap was checked and emptied daily for three weeks and both 
experimental and natural beetles were quantified.  Temperature and amount of precipitation 
were recorded each day.  52% of the experimental beetles found in the trap came from within 
four meters, but some beetles came from all the way out to 24 meters.  Almost all of the beetles 
were caught on days without precipitation, and the number of beetles increased with increasing 
daily high temperatures.  81% of the experimental beetles caught came from the north. These 
data suggest that Popillia japonica is best able to detect sex pheromones when temperatures are 
high, precipitation is low, and the beetles are north of the pheromones. 

 
 
WESTON, L.M., AND J.L. STERNICK. IFNγ immune response to Mycobacterium smegmatis 
infection in the lungs of C57BL/6 and C3H mice. Mansfield University, Mansfield, PA  16933. 
  Tuberculosis is caused by Mycobacterium tuberculosis.  This pathogen is spreading 

throughout the world and antibiotic resistant strains are becoming a lethal menace to 
economically underdeveloped countries and also to Europe and the United States.  New 
therapeutic and treatment strategies must be found to eradicate this old disease.  By studying 
the immune response to M. smegmatis in mouse strains that are high and low responders to the 
mycobacterium, that is mice that can effectively defend themselves from the microorganism 
versus those who cannot overcome the infection, one could possibly determine the genetic 
prerequisites of the host for an effective and potential  vaccine and the best vector for 
protection against M. tuberculosis.  In this research project M. smegmatis was used to infect the 
lungs and respiratory tract of mice.  The two mouse strains used were C57BL/6 and C3H 
which are high and low responders to mycobacteria.  M. smegmatis is a non-pathogenic strain 
to humans and can be used as an alternate to the microorganism M. tuberculosis.  The immune 
response to M. smegmatis inoculation was evaluated by measuring the levels of IFNγ in mouse 
lung lavage by ELISA.  Also, the number of macrophages in lung lavage that responded to the 
infection were counted over time with a hemocytometer.  Culture on NA media of the lung 
lavages was performed to determine if and when M. smegmatis was destroyed by the mouse 
immune response.  Preliminary data indicates that IFNγ response in C57BL/6 high responder 
mice is more intense and rapid within the first 24 hours than in the low responder C3H mice 
which respond gradually over a three day period.  These results suggest that a vaccine may not 
have the same effect in all animals and new vaccine strategies should be carefully evaluated.  

 
 
WILLIAMS, A.M., AND T.J. MARET. The effect of increased salinity from road de-icing salts on 
survival, growth, and interactions among vernal pond amphibian larvae. Shippensburg 
University, Shippensburg, PA  17257. 
  Road salt runoff is a major contaminant of Pennsylvania’s waterways.  Many aquatic 

organisms have been shown to be highly sensitive to increases in salinity, including 
amphibians.  We conducted a lab experiment and field survey to examine the potential effects 
of road salt contamination on amphibian communities in temporary wetlands.  Water samples 
in south-central Pennsylvania were taken in winter/spring 2006 and analyzed for conductivity 
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and chloride to establish natural salinity levels due to road salt runoff.  A lab experiment was 
constructed to look at the effects of different salinity levels (0 µS/cm, 500 µS/cm, 1000 µS/cm, 
and 2000 µS/cm) on the survival and growth of embryos and larvae of spotted salamanders, A. 
maculatum, Jefferson salamanders, A. jeffersonianum, and wood frogs, R. sylvatica. In 
addition, interactions between wood frogs and Jefferson salamanders were also examined.  
Survival of embryos/hatchlings, growth, interactions, injuries, or overall survival of larvae did 
not differ significantly among salinity treatments. R. sylvatica larvae were significantly larger 
in treatments with A. jeffersonianum than in treatments with other R. sylvatica only.  In 
addition, the survival of R. sylvatica decreased in the presence of A. jeffersonianum, which 
contributed to decreased interactions and injuries in R. sylvatica.  A. jeffersonianum suffered 
more injuries in treatments with only other A. jeffersonianum than in treatments with R. 
sylvatica.  We conclude that salinity increases from road salt, at the levels likely to occur in 
wetlands or ponds in Pennsylvania, are unlikely to have direct effects on the growth, survival, 
or interactions among the species studied. 

 
 
WOLF, J.N., S.J. SWERDLOW, J.A. BISCEGLIA, J.L. SCHMIDT, H.M. OCHS, S.J. BROWN, AND 
D.M. SMITH. Rapidly phagocytosed Gram negative bacteria display bound annexin-1 secreted by 
human neutrophil-like cells. Clarion University of Pennsylvania, Clarion, Pennsylvania, 16214.  
  Our laboratory is focused on the molecular mechanisms involved in neutrophilic 

degranulation and phagocytosis.  Previous experiments in our lab have shown that rat 
neutrophils are able to secrete annexin 1 and this protein binds to Gram-negative bacteria and 
signals their clearance by rat phagocytes.  HL-60 human leukemia cells can be stimulated to 
become functionally similar to human neutrophils.  When immunofluorescence was used to 
determine the location of the annexin 1 and immunoblotting was used to assess secretion into 
cell culture supernatants, we found that when HL-60 neutrophils were incubated with E. coli 
that annexin 1 moved to granule-like structures and was secreted as we saw previously in rat 
neutrophils.  We also found that HL-60 neutrophils rapidly internalized annexin 1-coated E. 
coli.  We also stimulated the neutrophil-like cells with a Gram positive organism, S. aureus, 
and found that annexin 1 was not released and did not induce the rapid phagocytosis of this 
organism.  With these findings, we expected that when we stimulated human HL-60 
neutrophils with other Gram negative bacteria that annexin 1 would move to granules and be 
secreted as in the rat system and with HL-60 neutrophils incubated with E. coli.  When HL-60 
neutrophils were incubated with Gram negative organisms from the genera Serratia, 
Enterobacter, Acinetobacter, Shigella, Pseudomonas, Klebsiella, Proteus, and Salmonella, all 
of the organisms tested bound secreted annexin 1 and all were rapidly phagocytosed.  These 
experiments suggest that annexin 1 has a unique yet universal function as a nonspecific 
facilitator of phagocytic clearance of Gram negative bacteria.   

 
 
YETTER, P., AND C. MAPES. A study of factors affecting seed respiration. Kutztown University, 
Kutztown, PA,  19530. 
  There are many variables that affect seed respiration, including age of seeds, temperature 

during imbibition, as well as other factors. It has also been shown that aeration during 
imbibition affects the germination of seeds.  This study was performed to see if aeration also 
affects the amount of seed respiration.  To detect the amount of seed respiration occurring, the 
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Qubit Animal Respiration Package was adapted for use with seeds.  The seeds were imbibed 
and aerated for varying amounts of time.  Respiration rates were determined by measuring the 
CO2 output of the seeds by use of an Infra-red Gas Analyser.  Germination tests were then 
performed to determine the effects of aeration on the ability of seeds to germinate. 

 
 
YETTER, P., AND W. RYAN. Iron enrichment of the anemone Aiptasia: effects on productivity?  
Kutztown University, Kutztown, PA  19530. 
  Previous research has shown that iron enrichment of the anemone Aiptasia resulted in an 

increase in the primary production of its dinoflagellate symbionts.  However, there was only an 
increase in primary production for the normal anemones tested and not for bleached anemones.  
Based on these results, this study was conducted to determine how different concentrations of 
iron affect primary production, and possibly growth, in Aiptasia with potential implications for 
artificial reef building and mitigation of reef damage.  This study was conducted as a blind 
experiment.  Three different concentrations of iron (II) sulfate were added once a week to three 
aquaria, with a control aquarium, each containing 50 anemones. Weekly tests measured oxygen 
production during one hour incubations as a measure of primary productivity.  At the 
conclusion of the experiment, the residual iron concentration of each aquarium was tested.  The 
results seem to indicate that the concentrations used in this experiment were too high.  The 
primary production in each treatment decreased dramatically after the initial enrichment of 
iron.  Further studies with lower concentrations of iron (II) sulfate may provide more insight 
into the potential for iron enrichment to enhance coral reef building.  This research was funded 
by a grant from the Pennsylvania Academy of Science to P. Yetter. The dissolved oxygen 
equipment used in this experiment was purchased by a grant awarded from the National 
Science Foundation. 
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ERRATA 
 

THE FOLLOWING ARE ABSTRACTS MISSING FROM THE PROCEEDINGS OF 
THE 37TH CPUB ANNUAL MEETING HELD AT KUZTOWN UNIVERSITY, MARCH 
24-26, 2006   
 
Abstracts 41-43 were inadvertently omitted during the printing of the 2006 proceedings. They 
were supposed to appear on pages 56-58.  Unnumbered abstracts were simply inadvertently 
omitted. 
 
41   Root, E. E.* and J. Kirby.  2006.  Comparison of meiobenthic communities along a pH 
gradient in acid mine impacted streams.  Mansfield University, Mansfield, PA 16933.  
 
During the midsummer to early autumn of 2005, pH readings and meiobenthic collections were 
made in Paint Run, a stream affected by acid mine discharge, and Stony Fork Creek, which 
receives water from Paint Run.  These streams are located in Tioga County, North Central 
Pennsylvania.  pH and meiobenthic samples were collected in Stony Fork above and below the 
confluence of Paint Run.  pH measurements were taken both along the length of both streams 
and in several transects across the widths of Stony Fork Creek.  The average pH of Paint Run 
was 3.86 and the average pH of Stony Fork Creek above the confluence was 8.16.  A pH cross 
sectional gradient was noted with pH readings at the mouth of Paint Run averaging 5.32 and 
increasing across the width of Stony Fork to an average pH of 8.05. The dominant meiobenthic 
organisms in Paint Run were the diatoms Fragilaria, Rhoicosphenia, Synedra, and the rotifer 
Philodina.  In Stony Fork Creek above the confluence and on the west side of the stream 
opposite the confluence, nine diatom genera dominated the meiobenthic community.  The ciliate 
Stylonichia was found, as well as two heliozoan amoebas.  Directly below the confluence on the 
acid stressed side of Stony Fork Creek six genera of diatoms were found but in low abundance.  
The far side of Stony Fork Creek directly across from the confluence was similar in community 
composition to Stony Fork Creek above the confluence of Pain Run.  Varying stream pH 
environments caused by the confluence of Paint Run influenced the meiobenthic community 
structure in Stony Fork Creek. 
 
42   Ruhe, B.M. * and C.F. Sacchi.  2006.  The relationship between seed mass and seed 
predation on two oak species: Quercus prinus and Quercus rubra in the Northeastern United 
States.  Kutztown University, Kutztown, PA 19530.  
 
Abundant seed size variation has been documented within many plant species; studies of the 
consequences of seed size for seedling growth have led to the observation in many plants that 
larger seeds yield larger seedlings.  However, in one species of oak, larger seeds proved to be 
more liable to discovery by seed predators.  In this paper, we experimentally investigated the 
effect of seed mass on predation rates in oaks in the white and red oak subgenera; chestnut oak 
(Quercus prinus) in the white oak subgenus and red oak (Quercus rubra) in the red oak 
subgenus.  Seeds were placed outside in 20 m2 grids within a forested area and monitored for 
vertebrate predator response every other day for one month during the fall of 2006.  The seed 
predation categories were recorded as intact, preyed upon, or removed.  Acorns of both species 
of oak were consumed at high but approximately equal rates.  In chestnut oak, the mass of acorns 
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that were consumed or removed by vertebrate seed predators were larger than those acorns that 
remained intact after one month, but red oak acorns that survived one month were no different in 
size compared with those selected by seed predators.  Our study of seed predation on acorns of 
two oak species suggests that larger seeds will be selected against by vertebrates in one but not in 
both species.  Seedling growth studies will verify if larger seeds will yield larger seedlings acting 
as a counterbalancing selection to the activity of seed predators. 
 
43   Rummell, R.*, T. Zelinsky, J. Cairone, S. Brown,  D.M. Smith.  2006.  Purification of 
annexin 1 from SK-LU-1 human lung adenocarcinoma cells.  Clarion University of 
Pennsylvania, Clarion, PA 16214.  
 
Our lab has been studying and characterizing the role of annexin 1 as a facilitator of 
phagocytosis. Annexins are mostly found in the cytoplasm, but these proteins will translocate to 
membranes and bind phospholipids in calcium-dependent manner. Our laboratory has shown that 
dead and dying cells along with Gram-negative organisms are more readily phagocytosed after 
pre-coating them with annexin 1.  Because we use large quantities of commercially available 
bovine lung annexin 1 for our phagocytosis experiments, our laboratory has been working on 
purification of annexin 1 to reduce expenses.  Also, bovine annexin 1 may not possess the same 
activity as human annexin 1 in our phagocytosis assay.  The human lung epithelial carcinoma 
cell line SK-LU-1 was purchased, grown in culture, then lysed using SDS.  Lysates were then 
electrophoresed using SDS-PAGE and immunoblotted to determine whether these cells 
possessed readily purifiable amounts of annexin 1 and indeed these cells do.  The aim of this 
study was to begin large scale purification of annexin 1 from SK-LU-1 cells.  The results of our 
experiments show that annexin 1 proteins are salted out with ammonium sulfate mostly in the 
20% cut. We plan to further fractionate the proteins in the 20% cut using sequential phenyl 
sepharose and ion exchange chromatography to isolate annexin 1.  This project will allow our 
laboratory to produce sufficient quantities of annexin 1 allowing expansion of projects and 
increased productivity with lowered costs 
 

Adams*, P.S., J.A. Grieshober, M.A. Zauher, D.M. Smith. 2006. Establishing a method for the 
quantification of bacterial biofilm formation. Clarion University of Pennsylvania, Clarion, 
Pennsylvania, 16214. 
 
Each year, biofilms cost medical facilities and industries thousands of dollars.  They are also 
becoming increasingly bothersome in hospital settings leading hospital acquired infections that 
show hardiness towards many antibiotics.  These complex matrices of bacteria adhere to surfaces 
where they exhibit almost multicellular characteristics.  Within these matrices nutrients and 
genetic material can be exchanged increasing the organisms’ abilities of developing resistances 
to antibiotics.  Although biofilms have earned the respect of many researchers and are now 
readily studied, a definite means of quantifying the bacteria within a biofilm has not yet been 
established.  Our lab currently resorts to assigning minuses and pluses to indicate biofilm 
strength.  This leads to much inconsistency because results are based on opinion and the degree 
of biofilm strength is only dependent on relation to other films grown during the same project.  
Our goal is to establish a method via the use of stains to quantify both the amount of bacteria and 
the amount of exopolysaccharide matrix holding the bacteria together.  We are attempting to use 
crystal violet to stain the bacterial cells of the biofilm and Schiff’s reagent to stain the aldehyde 
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groups in the exopolysaccharide matrix.  These stains will then be eluted from the biofilm and 
measured using a spectrophotometer and standard curves that we have developed for each stain.  
If the amount of exopolysaccharide on bacterial cells is directly proportional to the amount of 
bacteria within the biofilm, then staining with Schiff’s reagent will yield a dependable means for 
quantifying both bacteria and matrix present in a biofilm. 
 
 
Morefield1G.L., K. Mayo2*, L.H. Elliott2 and R.G. Ulrich2. 2006. In Vitro Evaluation of a TLR4 
Agonist as an Adjuvant for rSEA Vaccine. 1Integrated Toxicology, United States Army Medical 
Research Institute of Infectious Diseases, Ft. Detick, MD, 21702 and 2Shippensburg University, 
Shippensburg, PA 17257. 
 
An important step in vaccine development is finding a suitable adjuvant for the vaccine.  In this 
study, an agonist to Toll-like receptor 4 (TLR4) was investigated as a possible adjuvant for use 
with a recombinant staphylococcal enterotoxin A vaccine (rSEAV).  TLR’s are pattern 
recognition receptors which play an important role in connecting innate and adaptive immunity.   
To determine the optimal dose of TLR4 agonist various concentrations were added in 
combination with rSEAV to peripheral blood monocytes (PBMC’s) and proliferation was 
evaluated.  We determined the optimal dose to be 1 µg/ml of TLR4 agonist.  We next evaluated 
the ability of isolated CD14+ monocytes (99% pure), treated with the optimized vaccine, to 
stimulate proliferation following addition of B and T-cells to the culture.  The CD14+ monocytes 
treated with rSEAV and the TLR4 agonist generated an approximately 2.5 fold increase in 
proliferation compared to cells treated with rSEAV or TLR4 agonist alone.  These results show 
the potential of TLR4 agonists to be used as adjuvants with rSEAV. 
 
 
*Speicher, J.A., K. Thompson, G. Sullivan, C. Keener, P. Ibeka, D.M Smith. 2006. Enhancement 
of hematopoietic stem cells using a rotary cell culture system.  Clarion University of PA, 
Clarion, PA. 
 
Adult hematopoietic stem cells found in the core of long bones are the cells in the body 
responsible for producing all blood cells.  Hematopoietic stem cells are capable of self-renewal 
as well as differentiation into various types of blood cells.  In adult bone marrow there is one 
hematopoietic stem cell for every 10,000 red marrow cells.  The fate of these stem cells is 
dictated by many factors such as cell density, concentration of calcium ions, extracellular matrix-
cell and cell-cell interactions, and the presence of growth/ differentiation signaling molecules.  
When bone marrow is cultured traditionally in static flasks, the stem cells lose their capacity to 
self renew.  Our laboratory is investigating whether culture of adult rat bone marrowstem cells in 
a rotary culture system will help to prolong the growth and impede the specialization of 
hematopoietic stem cells. Our hypothesis is if bone marrow cells are cultured and grown in a 
rotary cell culture system then the environment provided will enable some of the hematopoietic 
stem cells to continue proliferating rather than differentiating for a longer period of time than in 
static culture.  To test this hypothesis, our laboratory has performed three experiments where 
cultured bone marrow hasbeen grown in a rotary cell culture system and a static culture system.  
Daily samples have been taken from both vessels and analyzed to compare the viability and 
differentiation of the cells in each environment.  Also present in bone marrow cultures are 



 48

mesenchymal stem cells called stromal cells and these cells are thought to be important to the 
growth, proliferation, and differentiation of hematopoietic stem cells.  In order to identify the 
effects of the stromal cells on the fates of hematopoietic cells, we performed experiments where 
the stromal cells were removed from static cultures.   Higher concentrations of viable cells 
composed of relatively constant percentages of undifferentiated cells were obtained than cultures 
maintained in the rotary cell culture system or static cultures containing stromal cells. These 
results suggest that, in static cultures, stromal cells direct cell differentiation rather than growth 
and that in vitro long-term propagation of hematopoietic stem cells may be enhanced by 
selection removal of stromal cells from the culture. 
 
 
Whitehead, T.L.*, A.M. Bartal*, and S.P. Gallagher.  2006.  Phenotypic characteristics of a large 
Mennonite pedigree with pigment dispersion syndrome.  Millersville University, Millersville, PA 
17551. 
 
 Pigment Dispersion Syndrome (PDS) is caused by the release of pigment from the iris 
into the anterior chamber of the eye.  With the aid of a microscope, the released pigment can be 
seen accumulating on the corneal endothelium and trabecular meshwork, the structure 
responsible for draining aqueous fluid from the anterior chamber.  The buildup of trabecular 
pigment may explain why PDS has been linked to glaucoma, a disease of elevated intraocular 
pressure that can lead to progressive loss of optic nerve tissue and blindness. We reviewed the 
medical records of 103 members of a large Mennonite family with a high incidence of PDS and 
examined the branch (12 patients) that contained the greatest proportion of affected individuals.  
Although PDS has been traditionally associated with male gender and high myopia, the affected 
members of this family had none of these characteristics. The PDS phenotype was consistent 
with an autosomal dominant pattern of inheritance and, more importantly, none of the affected 
individuals exhibited elevated intraocular pressures or detectable glaucomatous loss of optic 
nerve fiber.  Optic nerve head topography (Heidelberg Retinal Tomograph) allowed for data 
comparison of retinal nerve fiber layer thickness and cup-to-disc ratio of affected and unaffected 
relatives.  This family may be affected by a benign form of PDS that is not associated with 
glaucoma, male gender, or myopia.  Future investigations of such families may explain why PDS 
does not always lead to glaucoma. 
 
 
Wolf*, J.N., S.J. Swerdlow, J.A. Bisceglia, J.L. Schmidt, H.M. Ochs, S.J. Brown, and D.M. 
Smith.  2006.  Annexin 1 does not induce rapid phagocytosis of Staphylococcus aureus by 
human neutrophil-like cells.  Clarion University of Pennsylvania, Clarion Pennsylvania, 16214. 
 
Our laboratory is focused on studying degranulation and phagocytosis in neutrophils.  Previous 
experiments in our lab have shown that rat neutrophils are able to secrete annexin 1.  HL60 
human leukemia cells can be stimulated to become functionally similar to human neutrophils.  
These neutrophils were stimulated with lipopolysaccharide (LPS) from the outer membranes of 
E. coli or intact E.coli. Indirect immunofluorescence was used to determine the location of the 
annexin 1 while immunoblotting was used to assess secretion into cell culture supernatants. We 
found that when these human neutrophils were incubated with E. coli that annexin 1 moved to 
granule-like structures and was secreted as we saw previously in rat neutrophils.  We also found 
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that neutrophils rapidly internalized annexin 1-coated E. coli.  With these findings, we expected 
that when we stimulate human neutrophils with other bacteria that annexin 1 will move to 
granules and be secreted as we have seen in past experiments. Following similar protocols used 
to stimulate neutrophils with E. coli, we exposed the neutrophils to the Gram positive organism 
Staphylococcus aureus.  Fluorescence microscopy was used to determine the location of annexin 
1.  In these experiments we found that when neutrophils are stimulated with S. aureus, this 
bacterium was not phagocytosed.  These experiments confirm previous studies using rat 
neutrophils where even if annexin 1 is secreted, it does not bind S. aureus and does not induce 
rapid phagocytosis/clearance of this organism.  Future plans are to continue stimulating 
neutrophils with several different types of Gram negative bacteria such as Enterobacter, 
Citrobacter, Pseudomonas, Proteus, and Klebsiella to determine whether the clearance of E. coli 
extends acrossthis vast group of pathogens indicating a more universal function for annexin 1 as 
a nonspecific facilitator of phagocytosis. 


