Amato, Dena*, and Bruce B. Smith. Does the Environment affect the size of the female gametophyte
in Arabidopsis thaliana (L.) Heynh ecotypes ?--This study investigates the early ovule development
through four stages of megagametic development in two divergent ecotypes of Arabidopsis
thaliana; Delzijl from the Netherlands and Shakdara from Tajikistan. Flowers were collected,
fixed in FPAso, dehydrated to 100%. ETOH, and placed in Herr Clearing Fluid. Ovules,
dissected from pistils, had their lengths and widths measured for at least 10 of the four
megagametophytic stages (functional spore, 2-nucleate, 4-nucleate, and 8-nucleate). A Nikon
SMZ 1000 dissecting scope was used to remove ovules that were placed on Raj slides for
viewing. A Nikon Eclipse 80i phase contrast microscope at 1000X was used to view the four
stages. Measurements made with Nikon DXM 1200F Camera using Nikon Elements software.
Except for the functional megaspore of Shakadara, the mean width ranges were from 10% to
50.5% of the mean length and the 7-decimal phi constant, 1.6180339, was reached at the 18th
division. It is concluded that divergent environments of the two ecotypes did not affect the
shape of the female gametophyte stages. Other ecotypes will be studied in a similar manner.
(149)

Arnold, Michael J.*, and Howard P. Whidden. Department of Biological Sciences, East
Stroudsburg University, East Stroudsburg, PA 18301. Vocal Communication in the Southern Flying
Squirrel (Glaucomys volans): Call Structure and Context of Use. - The southern flying squirrel is a
common mammal in eastern North America, but it is often overlooked due to its nocturnal and
arboreal habits. Compared to other North American squirrels, little is known about the social
behavior and vocal communication of this species. We studied vocal communication in
southern flying squirrels using a captive colony of 8 wild-born animals. The colony was held at
Stony Acres, Monroe County, PA, and was observed 3 nights per week for one year, with 592
total hours of observation. Vocalizations were recorded using an ultrasonic microphone and
behaviors were recorded using an infrared camcorder; these recordings were synchronized for
analysis. We observed a wide variety of vocalizations, ranging in frequency from 1-33 kHz and
in note duration from 15-165 ms. Principal components analysis suggests that these
vocalizations form 14 distinct call types, and a one-way ANOVA demonstrated a significant
difference in frequency at maximum amplitude (p<0.01) for 11 of the call types. Calls were used
across a range of behaviors including territoriality, mating, predator avoidance, and agonistic
conflict. Although many vocalizations contained ultrasonic components, we found no evidence
that these squirrels rely on echolocation. (31)

Attanasio, Nicholas* and Jeramia Ory. King’s College, Wilkes-Barre, PA 18711. Effects of Copper
on the Expression of the CTR4 and CUF1 Genes in Different Strains of C. neoformans - Cryptococcus
neoformans is a basidiomycetous fungus that has been established to be a human pathogen and
is found in bird secretion and soil. The copper regulatory protein Cuflp is a copper dependent
transcription factor and is used to upregulate transport in conditions where copper is limited.
When the CUF1 gene is removed from C. neoformans (cuflA mutant), cell growth is suppressed
and the degree of pathogenicity is decreased. Expression of CTR4, the copper transporter gene,
shows an increased Cuflp-dependent activation when copper conditions are limited and shows
suppression when copper is added. This experiment will determine how the concentration of
copper affects the expression of the copper regulator protein, Cuflp, and the copper transporter,
Ctrdp, in C. neoformans var neoformans and C. neoformans var gattii. It is expected that the
expression of CTR4 will be high in low copper concentrations in both strains, as copper is
essential for survival. However, in contrast to C. neoformans var neoformans, the upstream region



of the CTR4 gene in C. neoformans var gatti does not contain any consensus metal regulatory
elements. Expression magnitude changes and copper sensitivity of CT'R4 in both strains will be
presented. (93)

Awad*, Christina, Christopher O. McGovern, John F. Harms, Gail L. Matters, and Jill P.
Smith. Pennsylvania State University College of Medicine, Hershey, PA and Messiah College,
Grantham, PA. Down-regulation of Endogenous Cholecystokinin (CCK) Expression in Human
Pancreatic Cancer - Pancreatic cancer is the fourth leading cause of cancer-related mortality in
the United States. However, it seldom responds to chemotherapy or radiation. Therefore, it is
important to identify targets that regulate the growth of this cancer. Previously, the peptide
CCK was found to stimulate the growth of pancreatic cancer cells. Cancer cells, unlike normal
pancreatic cells, also secrete this peptide, suggesting an autocrine role. It was hypothesized that
down-regulation of CCK expression in pancreatic cancer will decrease tumor growth. A panel
of pancreatic cancer cell lines (BxPC-3, SW1990, PANC-1, AsPC-1, Capan-1 and MiaPaca-2) was
evaluated for CCK using Real Time RT-PCR. BxPC-3, SW1990, PANC-1, AsPC-1, and Capan-1
each showed the presence of CCK mRNA. The presence of CCK peptide was also evaluated in
PANC-1, BXPC-3 and SW1990 by immunohistochemistry, and all three lines were positive. To
down-regulate CCK mRNA using RNA interference, two cell lines (ASPC-1 and PANC-1) were
stably transfected with plasmids encoding anti-CCK short hairpin RNA (shRNA) sequences.
Clones were selected based on growth in hygromycin media. RNA extracted from AsPC-1
shRNA-transfected clones exhibited significantly less CCK mRNA by end-point RT-PCR. If
tumor growth is inhibited, CCK may serve as a target for the treatment of pancreatic cancer.
(52)

Bartlow, A.*, M. Kachmar, and M. A. Steele. Wilkes University, Wilkes-Barre PA 18766. Does
Multiple Prey Loading in Blue Jays Result in Selective Dispersal of Smaller Acorns? —Studies from
both tropical and temperate systems show that scatter-hoarding rodents selectively disperse
larger seeds farther form their source than smaller seeds, and as a result, increase the
probability of seedling establishment in these larger seeds. This dispersal pattern is particularly
evident in some oaks (Quercus). Here, we predict the opposite pattern for small-seeded oaks
dispersed by the Blue Jay (Caynocitta cristata). Blue jays are gape-limited and tend to disperse
acorns of pin oaks (Q. palustris), but often carry several acorns in their crop during a single
dispersal event. Thus, we predicted that smaller acorns would result in higher prey loading
and greater dispersal distances than single acorns carried in the bill. To test this, we presented
free-ranging blue jays with pin oak acorns of different sizes and then monitored the birds with
both remote cameras and binoculars from a distance to determine number of acorns taken,
whether they were eaten or cached, and the distance acorns were dispersed. Preliminary results
indicate that smaller seeded pin oak acorns (<2 g) were carried in greater numbers and
dispersed farther than larger acorns (~3 g). We suggest that jays and rodents may exert
disruptive selection on acorn size. (147)

Bartlow, Andrew?*, Katie White, and Jeffrey A. Stratford. Wilkes University, Wilkes Barre, PA
18766. The Relationship Between Haemosporidian Parasites in Song Sparrows (Melospiza melodia)
Along an Urban Gradient.- Land use change is a ubiquitous consequence of human expansion
across the landscape. Concurrently with land use change is a change in biological communities
with potential implications for disease dynamics. Here we explore the relationship between
avian blood parasites and their hosts along an urbanization gradient in Northeast Pennsylvania.



Specifically, we are examining the incidence of the haemosporidian parasites Plasmodium spp.,
Haemoproteus spp., and Leucocytozoon spp. in song sparrows (Melospiza melodia) captured across a
gradient of land cover from highly urbanized areas to more rural areas. Song sparrows were
selected because they are abundant and live in a wide range of habitats. To detect parasites, we
made blood smears using ~ 10 ul of blood from each sparrow. Each slide was examined for 15
minutes by two observers. The incidence of haemosporidian parasites was then modeled using
the amount of forest and urbanization quantified from remotely sensed data. (135)

Basti, Michael C.*, Margaret A. Gardner, Caitlin E. Clouser and David S. Richard.
Susquehanna University, Selinsgrove, PA 17870. Microarray and real-time PCR analysis of ovarian
gene expression in vitellogenesis in Drosophila melanogaster- An understanding of the molecular
basis of vitellogenesis in Drosophila melanogaster may give insight to their reproductive
viability and facilitate methods of insect control. Our previous work has demonstrated that yolk
proteins (YPs) are trafficked into the developing oocyte via receptor-mediated endocytosis that
involves the yolk protein receptor (yolkless), adaptin and clathrin. The application of 1 mg
Juvenile Hormone III (JHIII) at 6h post-eclosion rescued normal vitellogenesis in JH-deficient
apterous>® mutant females in which vitellogenesis in the controls was delayed by 6h as
compared to wild type. This suggests that JH is primarily involved in the regulation of early
vitellogenesis by the follicle cells. Our preliminary real-time PCR analysis of ovarian transcript
levels for these proteins following JH application suggests that JH may work through the
regulation of receptor-mediated endocytosis in follicle cells. Furthermore, JHIII application also
up-regulates expression of YP1 and YP3 but not YP2, in mutant ovaries as measured by
microarray and now confirmed by real time PCR analysis. Developmental analysis by real-time
PCR of expression of these genes in wild-type ovaries appears consistent with a role for JHIII in
the regulation of early vitellogenesis. Supported in part by the Alden Trust and by NIH grant
#GM/0D54905.(90)

Bauernfeind, Stephanie* and Bradley Rehnberg. York College of Pennsylvania, York, PA
17403. The Impact of the Threat of Predation by Cichlids (Petenia splendida) on Reproduction in Guppies
(Poecilia reticulata) - Previous studies have shown that predation has influenced life histories and
sexual selection in guppies (Poecilia reticulata). In our research we examined the effects of the
threat of predation by a cichlid species (Petenia splendida) on the reproductive success of the
female guppy. Virgin females were randomly sorted into either a control tank without the
predatory fish or an experimental tank containing the predator. In the experimental tank,
cichlids and guppies were separated by a transparent Plexiglas barrier. Male guppies were
presented to females for a period of 5 days for mating to occur and then removed. The female
guppies were monitored daily for increased girth and for the birth of fry. Females were
weighed approximately 15 and 28 days from when the males were removed. Reproductive
success was indicated by brood production and the number of fry per brood. There was a
lower incidence of broods among the guppies that had visual contact with the predator as
compared to the controls. The mean number of fry in a brood was also smaller in females that
were subjected to predatory threat. This study suggests that there was an inverse relationship
between perceived risk of predation and reproductive output in Poecilia reticulata. (105)

Bearoff, Frank M.* and Sheryl L. Fuller-Espie. Cabrini College, Radnor, PA 19087. Using
Dihydrorhodamine 123 to Measure Reactive Oxygen Species Production in Eisenia hortensis During
Phagocytosis: A Flow Cytometric Method to Study Innate Immunity in Invertebrates - Phagocytosis is



a major mode of defense for cells (coelomocytes) of the innate immune system of the earthworm
Eisenia hortensis. Phagocytic cells provide non-specific defense against environmental hazards
and are easily extruded from the dorsal pores for experimental manipulation. Hyaline
amoebocytes, one of three different types of coelomocytes, engulf and destroy bacteria via
phagocytosis with accompanying reactive oxygen species (ROS) generation. Results of several
in vitro experiments will be presented investigating the production of ROS in hyaline
amoebocytes (also known as large coelomocytes) in response to stimulators such as bacteria
including Bacillus megaterium and Pseudomonas stutzeri, as well as the immune suppressing
compound corticosterone (CORT). Large coelomocytes were isolated during analysis based on
their size and relative granularity using flow cytometric methods in which the level of ROS
production was measured by the fluorescent compound dihydrorhodamine 123 (DHR123).
Results indicate that ROS production is best stimulated by introducing bacteria at multiplicities
of infection under 100:1 where response rates were as high as 67%. Preliminary finding show
that pretreatment with CORT does appear to suppress the production of ROS; however, more
experimentation is needed to further investigate this phenomenon. (12)

Bearoff, Frank M.*, Madeleine A. Minutillo*, and Sheryl L. Fuller-Espie. Cabrini College,
Radnor, PA 19087. Heavy Metal Induction of Reactive Oxygen Species in the Earthworm Eisenia
hortensis: An In Vitro Study Examining the Innate Immune Response of Invertebrates - The results of
this study are part of a continuing in vitro investigation on the innate immune system in
earthworms, using the cells isolated from the coelomic cavity (coelomocytes) of Eisenia hortensis.
This study utilized flow cytometric analytical techniques to determine the effect of the heavy
metals zinc, cadmium, and copper on the production of reactive oxygen species (ROS). After
overnight exposure of coelomocytes to the heavy metals, a double-staining procedure was
employed in which coelomocytes were tagged with the fluorescent compounds
dihydrorhodamine 123 (DHR 123) for detection of ROS, and with 7-aminoactinomycin D (7-
AAD,) as a viability stain to differentiate viable from nonviable cells for analysis.
Subpopulations of coelomocytes consisting of small coelomocytes (granular amoebocytes) and
large coelomocytes (hyaline amoebocytes) were gated during analysis based on size and relative
granularity. Results indicate that exposure to these heavy metals in vitro at concentrations
ranging from 25 - 250 uM stimulate higher production of ROS compared to controls. This
method could be easily adapted for environmental studies investigating contaminated soils
using ROS production in earthworms as an indicator of pollutants. (80)

Belemou, Oumou, Katy Ryan, James A. Winsor*, and Alyssa C. Bumbaugh. Shippensburg
University, Shippensburg, PA 17257, *Pennsylvania State University - Altoona College, Altoona,
PA 16601. The investigation of repetitive element genome profiling to differentiate between isolates of
the plant pathogen Erwinia tracheiphila - Erwinia tracheiphila, a Gram negative bacterial pathogen,
causes vascular wilt disease in cucurbits. The bacterium is transmitted between host plants by
cucumber beetle vectors (Diabrotica and Acalymma spp.) as they feed and defecate on the leaves
of the plant with the bacterial infection causing the loss of millions of dollars worth of crops
each year. Much is known about the pathogen-vector relationship between the Erwinia and
beetles and the effects on the host plant tissues once infection has begun but little information is
known about the population genetics or genomic composition of the E. tracheiphila pathogen. In
this study, we used ERIC (enterobacterial repetitive intergenic consensus)-PCR, a random
amplification method to generate a DNA fingerprint for E. tracheiphila isolates. Our results



indicate that we can differentiate isolates using ERIC-PCR which can be used to track
epidemiological differences based on location or season. (96)

Bilka, Rachel H.*, Carol A. Opiela, and Edward P. Levri. Division of Math and Science, Penn
State-Altoona, Altoona, PA 16601. Is the invasive New Zealand mud snail in Lake St. Clair? -The
New Zealand mud snail, Potamopyrqus antipodarum, is an invasive species that has had
established populations in the Laurentian Great Lakes since 1991. The snail has been found in
four of the five Laurentian Great Lakes. The purpose of this study was to examine samples
from Lake St. Clair for the presence of Potamopyrqus. Sediment samples were obtained from 15
sites from Lake St. Clair using a Ponar dredge. Each sample was examined for the presence of
Potamopyrgus. We did not find any Potamopyrgus in the samples that were analyzed. Even
though the sampling in this study was extensive, we cannot conclude that Potamopyrgus does
not reside in Lake St. Clair. The snail could exist in areas of Lake St. Clair that were not
sampled or they could be living in densities too small to detect. (140)

Bireley, Stephanie* and Jonathon Coren, Department of Biology, Elizabethtown College,
Elizabethtown, PA 17022. An Arrayed Human Genomic Library for Functional Genomic Studies- Genome-
wide association studies are being used to identify candidate genes for a variety of multifactorial traits
such as autism, bipolar disorder and schizophrenia. My lab has constructed an arrayed 115,000
member human genomic library in the PAC shuttle vector pJCPAC-Mam?2 that can be utilized in
conjunction with a GWA approach for functional genomics. Because this shuttle vector contains the
EBV latent origin of replication oriP, the EBNA1 gene and a puromycin-selectable marker, any library
member can be introduced into a variety of human cell lines. We are in the process of transfecting a
p53-containing PAC clone into the p53 null Saos-2 cell line to demonstrate the utility of this library for
functional genomic studies. Transcription and translation of the p53 gene will be investigated. We
also plan to determine if expression of p53 causes the cells to undergo apoptosis. Genes housed in this
library could potentially be more efficacious than viral-based systems in gene therapy because the
vector remains as an episome and does not integrate into chromosomes. (51)

Blair*, Jordan and Shannon Nix. Clarion University of Pennsylvania, Clarion PA, 16214.
Frequency of Antibiotic Resistant Enteric Bacteria in Three Populations of Domesticated Horses in
Clarion County, PA. - Several mechanisms of microbial acquired antibiotic resistance have been
uncovered in recent decades, the most notable being over use and exposure to prescription
antibiotics. This has been shown to be the case in both human and domesticated animal
populations. Studies in bovines suggest that antibiotic resistant strains of enteric bacteria
remain and often dominate gut flora composition years after exposure to antibiotics. Apart
from a few studies looking at Escherichia coli, little work has been done to investigate changes in
community structure or incidence of antibiotic resistant bacteria in livestock. This study set out
to determine the prevalence of antibiotic resistance of the enteric microflora of Equus caballus
(domesticated horse). Enteric bacteria were isolated in vitro from stool samples collected from 3
farms in Clarion County, PA. 10g of fresh fecal matter was collected from each of 5 horses at
each farm and brought into the lab for processing. Samples were serially diluted and plated
onto 3 replicate agar plates each of antibiotic amended and un-amended MacConkey Agar. The
antibiotic agar plates were amended with one of three commonly prescribed antibiotics:
penicillin, ampicillin or chloramphenicol. Total colony forming units were enumerated in both
treatments and percent antibiotic resistance calculated. (126)



Blake, Erin L.* and Sheryl L. Fuller-Espie. Cabrini College, Radnor, PA 19087. An In Vitro
Study Investigating Apoptosis Induction of Coelomocytes in the Earthworm Eisenia hortensis using a
DNA Fragmentation Assay - This in vitro study focused on the detection of DNA fragmentation
through the induction of apoptosis in coelomocytes of the earthworm Eisenia hortensis.
Coelomocytes from batched and individual populations were treated with apoptotic inducers
including dexamethasone, camptothecin, actinomycin D, etoposide, cycloheximide, and H202
(positive control). DNA from treated and untreated samples was isolated and exposed to
agarose gel electrophoresis to detect DNA laddering. Results indicate that camptothecin and
dexamethasone were the predominate apoptotic inducers due to the appearance of DNA
laddering. Batched cultures exhibited higher degrees of fragmentation compared to individual
populations, presumably due to an allorecognition phenomenon, but this requires further
study. An unexpected high level of DNA laddering was observed in untreated samples
(spontaneous apoptosis) making this method not ideally suited for analyzing DNA
fragmentation in earthworm coelomocytes. Further investigations will employ a flow
cytometric method known as the TUNEL assay which should enable more accurate
quantification of cells undergoing apoptosis in response to apoptotic inducers. (79)

Bongiorno, Emily K.*, Madeleine A. Minutillo, and Sheryl L. Fuller-Espie. Cabrini College,
Radnor, PA 19087. Hsp70 Expression in Eisenia hortensis Coelomocytes in Response to Corticosterone,
Dexamethasone, and Cadmium: An In Vitro Model Using Immunoblotting and Flow Cytometric
Methodologies - A variety of organisms increase heat shock protein 70 (Hsp70) expression in
response to stress, as this highly-conserved protein family acts as a chaperone for aberrantly
folded proteins within the cell. In the in vitro experiments described, we have attempted to
show an upregulation of Hsp70 in response to corticosterone, dexamethasone, and cadmium in
the coelomocytes of the earthworm Eisenia hortensis utilizing methods of immunoblotting and
flow cytometry. Although initial experiments showed success with the antibody for the
GAPDH loading control during immunoblotting, we encountered difficulties with the anti-
Hsp70 monoclonal antibody, presumably due to problems with epitope specificity. Sensitivity
to proteolysis was addressed using a cocktail of protease inhibitors, however Hsp70 staining
was not consistent and therefore inconclusive. A subsequent strategy involved employing flow
cytometry using a phycoerythrin (PE)-conjugated polyclonal anti-Hsp70 antibody and a PE-
conjugated isotype-matched control. We report here the levels of Hsp70 expression in response
to stress induced by corticosterone, dexamethasone, and cadmium. The effect of these
chemicals on apoptosis will also be examined using DNA fragmentation experiments involving
agarose gel electrophoresis. The implications of these findings may prove useful in
applications in which earthworms are used as bioindicators of pollutants or contaminants in the
soil. (81)

Bowers, Laura*, William Smallridge and Lawrence Mylin Department of Biological Sciences,
Messiah College, Grantham PA 17027 Determining the predicted CDR region sequences of antigen
receptor subunits expressed by CD4+ T cell hybridoma clones specific for the Simian virus 40 large
tumor antigen (SV40 T ag)fi In order to more fully understand how SV40 T antigen-specific
CD4+ T cell hybridoma clones recognize the newly identified MHC class II restricted epitope
LT539-543, it is useful to determine the nucleotide (and predicted amino acid) sequences of the



variable regions of the antigen receptor (TCR) subunits they express. Total RNA obtained from
several hybridoma clones was reverse transcribed, and PCR (5" RACE technique) was used to
amplify the complementarity determining regions (CDRs) of both alpha and beta subunit
cDNAs. Inspection of the nucleotide sequences allowed the boundaries of the V, D, and ]
regions of each clone to be identified. This information will allow the recombined TCR-
encoding loci to be isolated from the genomic DNA of the corresponding hybridoma clones to
facilitate generation of TCR-transgenic mice or TCR-encoding retroviral vectors for subsequent
experiments in which enhanced reactivity towards the LT539-543 epitope is desired. (49)

Braightmeyer, Kelli*, and Bruce B. Smith. York College of Pennsylvania, York, PA 17403-
3651.Water Quality Analysis of the Golden Tract West Wetland Mitigation at New Brittany--Wetlands
are an important ecosystem, providing valuable functions including water purification. Because
of this, when a wetland is violated a mitigation must occur, which can result in a loss of
function. The purpose of this study was to assess the water purifying capacity of the Golden
Tract West Wetland Mitigation at New Brittany in Manchester Township, York County. At this
location, storm water runoff is collected flows into a collecting basin before it enters the
wetland, where it combines with groundwater from an adjacent seep. Through utilizing
Vernier LabQuest and associated software, a Water Quality Index (WQI) was calculated at four
locations within the mitigation site. The variables tested were change in temperature, pH,
turbidity, total solids, dissolved oxygen, biochemical oxygen demand, phosphates, nitrate, and
fecal coliforms. The WQI for location 1 was 82.93, location 2 was 70.58, location 3 was 81.57,
and location 4 was 84.26. The improvement in WQI from locations 2 to 4 shows that the
mitigated wetland functions as a water purification site.(158)

Brant, Nicole® and Wendy Boehmler. York College of Pennsylvania, York, PA 17405. Zebrafish
as a Model to Investigate the Disease Mechanisms of Infantile Neuronal Ceroid Lipfuscinosis - Infantile
neuronal ceroid lipfuscinosis (INCL) is a devastating neurodegenerative disorder that destroys
neurons in certain tissues of the central nervous system such as the thalamus, cortex, and
cerebellum. Symptoms of INCL include microcephaly, loss of vision, seizures, and premature
death. Itis known that a deficiency in the CLN1 gene, which encodes palmitoyl protein
thioesterase 1, causes INCL. While the gene mutation has been identified, there is still a need to
investigate the neurobiology of the disease course throughout early development in order to
assess potential therapeutic treatments. Zebrafish are becoming increasingly used to model
disease and for drug discovery. We mined the zebrafish genomic sequence database and
identified a novel zebrafish CLN1 homolog. Using a reverse transcriptase polymerase chain
reaction (RT-PCR) strategy, we generated a 1033 base pair cDNA encoding the entire gene. We
used the same RT-PCR approach in order to reveal robust expression in zebrafish embryos and
in adult zebrafish brain, eye, heart, and muscle tissues. It will be of interest to determine
whether a deficiency in the CLN1 gene mimics the human phenotype in antisense morpholino
knockdown experiments. (86)

Brittingham®, Margaret C. and Laurie J. Goodrich. The Pennsylvania State University,

University Park, PA 16802 and Acopian Center for Conservation Learning, Hawk Mountain

Sanctuary, Orwigsburg, PA.Habi t at Fragmentation: A THltat to Pe
fragmentation occurs when large contiguous blocks of habitat are broken up into smaller

patches of habitat by other land uses or when habitat blocks are penetrated by roads,

transmission lines, or other corridors. Forest fragmentation results in both a quantitative and



qualitative loss of habitat and can affect birds in a number of ways. As forests are converted to
non-forest habitat, there is a direct loss of habitat for forest-dwelling birds and shifts in the bird
community as generalists and edge species become more abundant and area-sensitive or forest-
interior species decline. The effects of fragmentation are complicated. They vary with the size
and type of disturbance and the surrounding landscape. In the past, agriculture was an
important cause of fragmentation. Today, fragmentation is primarily due to suburban sprawl
and the creation of permanent edges by roads and utility rights-of-ways. The accelerating pace
of energy exploration and development pose a new challenge to forest integrity. From a
regional and global perspective, Pennsylvania plays an important role in maintaining
populations of area-sensitive birds and other forest habitat specialists. As we look towards the
future, protection, retention and recovery of large contiguous blocks of forest habitat needs to
be a priority. (1)

Broking, Christopher* and Brad Rehnberg. York College of Pennsylvania, York, PA 17403. The
Effects of Water Flow Rate and Swim Time on the Escape Response Distance of Golden Shiners
(Notemigonus crysoleucas) - The escape response of fishes involves behaviors that increase
survival as well as demonstrate the complexity of fish locomotion. We investigated factors that
might cause differences in the distance traveled during the response. The four factors examined
were length and mass of the fish as well as time and water flow rate. Using a swim tunnel,
single golden shiners (Notemigonus crysoleucas) were challenged at a variety of flow rates and for
different lengths of time. After a predetermined period of time, the test fish was stimulated by
touching its dorsal fin. The response distance was then recorded by measuring the position of
the shiner’s head before and after stimulation. Using linear regression, we found no relationship
between mass and distance (p=0.942) or length and distance (p=0.073). When flow rates were
held constant, escape distances were unchanged as swimming time increased. When times were
held constant and flow rates increased, escape distances were nearly constant until 50 liters-per-
minute. At higher than 50 LPM, escape distances declined exponentially. In summary, escape
distances were sensitive to flow rates, but not to swim time, mass, or length. The impact flow
rates have on escape distance illustrates how a single factor influences a complex response.

(104)

Bucher, Megan M., K-C-Ann Creque, Melissa L. Jones, and Valerie G. Kalter*, Department of
Biology, Wilkes University, Wilkes-Barre, PA 18766. Localization of TGF-Beta in Brains of Wild
Type and TSP-KO Mice. Thrombospondin (TSP) is a major activator of Transforming Growth
Factor Beta (TGF-f3). This was a pilot study to localize TGF-f in the brains of wild type (WT)
and TSP-KO (TSP gene repressed) mice. Mouse brains were fixed in 10% buffered formalin,
dehydrated, and embedded in paraffin. Thin sections were incubated with primary anti-TGF-
B, followed by biotinylated second antibody using the avidin-biotin staining method and
diamobenzidine as the chromagen. We developed a staining intensity scale and utilized mouse
brain maps (Lain et al. 2007) to determine specific locations. Our results from WT brains
showed that TGF-P3 was localized in cerebellar white matter, pons-medullary fibers, corpus
callosum, and the choroid plexus. Average staining intensities were 1.83, 2.0, 1.33, and 1.33
respectively. Purkinje cells were shown to take up stain variably and the ratio of stained to non-
stained cells was calculated. The average number of Purkinje cells per folium was 56.96 and the
average number of stained cells per folium was 0.38. If we find that the localization is different
between the two types of mice in certain brain regions, we can then infer possible altered
functionality between the two types of mice. (87)



Busada, Jonathon* and Angela R. Hess. Bloomsburg University, Bloomsburg PA.
Owerexpression of EphA2 correlates with increased tumor cell migration. - Melanoma is a malignant
neoplasm arising from the pigment producing cells found in the skin. The incidence of
melanoma continues to rise. The biggest health risk associated with malignant melanoma is
death due to metastasis of the primary tumor to distant sites within the body. The process of
melanoma metastasis is a complex one that involves many different cellular processes including
proliferation, migration, and invasion. We have previously demonstrated that EphA2, a
receptor tyrosine kinase, is expressed only in highly aggressive (those most likely to
metastasize) human melanoma cells but not in poorly aggressive (those least likely to
metastasize) human melanoma cells. Additionally, we have demonstrated an important role for
EphA2 in promoting melanoma cell proliferation. For this study we were interested in
understanding the role of EphA2 in promoting the migratory and invasive phenotype
associated with highly aggressive human melanoma cells. We tested the hypothesis that cells
expressing higher levels of EphA2 would exhibit a more migratory phenotype whereas those
that expressed low levels of EphA2 would exhibit a less migratory phenotype. Our data are
supportive of a correlation between high levels of EphA2 expression and increased migratory
behavior. This work funded by a student research grant from the Commonwealth of
Pennsylvania University Biologist (to ].B.), the Melanoma Research Foundation, and a Research
and Disciplinary grant (to A.R.H). (17)

Campbell, J. Michael. Mercyhurst College, Erie, PA 16546. Exploring low-input methods of
growing algae for biofuel in the introductory biology laboratory — Finding effective ways of growing
algae to generate lipids for biofuel production is an area of research being advanced in
university and industry laboratories throughout the United States, as a strategy to reduce our
nation’s dependence on fossil-fuels. This theme was used in a 100-level Ecology course for a lab
activity on basic experimental design and report preparation. Students were provided “stock”
water and algae collected from two local sources, choices of material for fertilizer, and items
needed to prepare replicate experimental microcosms to test their groups” hypotheses. Each
group used different methods of growing algae and assessing results. Some of the ten groups
produced disappointing results and terminated their work after five weeks; the remaining
groups continued to monitor their experiments for an additional three weeks. All ten
experiments provided insights to instruct future algae-growing experiments in laboratory
microcosms, and some groups’ results have served as the basis for designing scale-up algae
cultivation systems for in-situ growth studies in natural waters and wastewater treatment
facilities. (41)

Campbell, Scott M*. , Austin W. Sorchik*, and Jack R. Holt. Susquehanna University,
Selinsgrove, PA 17870. Diagnostics of Diatom and Periphyton Protocols: Scraped Versus Unscraped
Slides-Wadeable and non-wadeable streams monitored by diatom periphyton communities
have employed two primary methods: diatometers using suspended slides and natural
substrates by scrapings. The advantage of suspended slides is that attached communities can be
viewed directly, while scrapings are samples of established communities at respective sites. We
were interested in how well the two methods might replicate each other in anticipation of a
long-term monitoring program on the Susquehanna River. We placed diatometers at four sites
on a transect across the Susquehanna River near Hummels Wharf, Snyder County, PA.



Collection sites were on the west and east sides of the river below the Corona Power Plant and
Shamokin Creek, respectively. Two more sites were on the east and west sides of Byers Island
in the center of the river. We deployed diatometers throughout the Fall at each of the sites.
After development of the biofilms (1, 2, and 3-week incubations), slides were collected. One
side of each slide was scraped and acid cleaned while the intact biofilm was fixed and mounted
for microscopic examination. We note that the two methods do not replicate each other. The
scraping method overestimated larger taxa with thick frustules as well as those which occur on
mucilaginous tubes. (154)

Capozzelli, Regina* and Jeramia Ory. King’s College, Wilkes-Barre, PA 18711. Cloning and
Expression of the Copper Sensitive Transcription Factor Cuflp from Cryptococcus neoformans -
Cryptococcus neoformans is an encapsulated fungus that is an opportunistic pathogen in
immunocompromised hosts. It is generally found in soil and is highly concentrated in avian
teces. C. neoformans contains a transcription factor protein, Cuflp, which responds to copper in
its environment. Copper is important to living systems because it plays many roles including
energy generation, oxygen transport and keys roles in cellular metabolism. The primary role of
Cuflp is to upregulate copper transport genes when the element is low in the environment.
While the role of Cuflp in regulating copper transport genes has been studied, the precise
mechanism used by the protein to sense copper and activate transcription remains unclear. To
aid in the characterization of the biochemical mechanisms underlying this response, we have
begun to clone the Cuflp gene for heterologous expression. Using the JEC21 strain of C.
neoformans, cDNA was prepared from total mRNA and the CUF1 gene isolated via PCR. We are
currently subcloning the full length gene into bacterial expression vectors to test for stability
and activity. (94)

Carper, Shannon M.* and Angela R. Hess. Bloomsburg University, Bloomsburg PA 17815.
Investigating the role of ephrin-A1 in regulating the proliferation rates of highly aggressive human
melanoma tumor cells. Melanoma is a type of cancer that develops from the pigment producing
cells of the skin. Death from melanoma is a result of metastasis of the initial tumor. Previous
studies have shown that increased expression of EphA2, a receptor tyrosine kinase, promotes
characteristics associated with melanoma metastasis including increased cellular proliferation,
migration, and invasion. Ephrin-Al, the ligand for EphA2, has an unknown role in mediating
melanoma metastasis. Interestingly, the expression of EphA2 and ephrin-A1 does not typically
occur on the same cell. Moreover, it has been demonstrated in other tumor types that increased
expression of ephrin-A1 results in a decrease in EphA2 expression. This study investigated the
role of ephrin-Al in mediating the proliferation rates of aggressive human melanoma tumor
cells, an important aspect of melanoma metastasis. Additionally, we investigated the affect of
ephrin-Al expression on regulating the expression of EphA2 in aggressive melanoma. Work
funded by the Kozloff Undergraduate Research Scholarship (to S.M.C.) and a Bloomsburg
University Research and Disciplinary Grant (to A.R.H.). (16)

Catherine Bradshaw*1, Young-eun Choil, Carrie Olson?, and Amy J. Reese! 'Department of
Biological Sciences, Cedar Crest College, Allentown PA, 18104. 2Master of Science in Physician
Assistant Studies, King’s College, Wilkes-Barre, PA 18711. Characterization of Rhodotorula strains
and investigation into capsule binding mechanisms. Cryptococcus neoformans is currently considered
the only pathogenic, encapsulated fungus. It is associated with inflammation of the brain and
meninges in immunocompromised individuals. The main virulence factor of C. neoformans is



the capsule, which is attached via cell wall alpha-1,3-glucan and inhibits phagocytosis by
immune cells. This research project is focused on Rhodotorula species, encapsulated fungi that
have also been linked to secondary infections in patients. We hypothesize that Rhodotorula
species bind capsule material in a similar fashion to Cryptococcus. To study the capsule
interaction of Rhodotorula samples, we generated an antibody against Rhodotorula capsule
material (Lampire Biological Laboratories). Binding of this antibody to Rhodotorula is detected
with a fluorescently-tagged secondary antibody. The antibody has been demonstrated to be
specific to capsule material of Rhodotorula, and does not bind to capsule material of Cryptococcus.
Twenty-one samples of Rhodotorula are now being characterized based on colony morphology,
growth, metabolism, and the ability to bind the Rhodotorula anti-capsular antibody. We are also
using both the Rhodotorula anti-capsular antibody and a Cryptococcus anti-capsular antibody to
study the ability of the different fungal cells to acquire exogenous capsule from the other
fungus. Current findings suggest that the two fungi utilize similar capsule binding methods.
(47)

Cheng*, Raisa, and Jeffrey P. Thompson. York College of Pennsylvania, York, PA 17403.
Analyzing the Effects of Gene-specific siRNA on IL13Ra-2 mRNA and Protein Levels in Glioblastoma
Multiforme Cells - Interleukin 13 receptor alpha 2 (IL13R-a2 ) is a cancer-associated protein
expressed on several aggressive human cancers, including glioblastoma multiforme cells. This
study tested the gene silencing efficiency of small interfering RNA (siRNA) by transfecting
U87MG glioblastoma cells with a plasmid constitutively producing IL13R-a2 siRNA. The
down-regulation of IL13R-a2 was measured at both the post-transcriptional level, by
quantitative PCR of cDNA samples of the transfectants and at the post-translational level by
Western blotting to detect IL13R-a2 protein levels in the transfectants. Both assays used the
house keeping gene glyceraldehyde-3-phosphate dehydrogenase (GAPDH) as an internal
control. As expected, compared to non-transfected control US87MG cells, the level of IL13R-a2
protein in the siRNA-treated cells was less. Surprisingly, the level of IL13R-a2 transcript in the
siRNNA-treated cells was greater than the non-transfected controls. Clones of US7MG
glioblastoma which were made to over-express variations of the IL13R-a2 protein showed
higher levels of mRNA in the “transmembrane” clone (CRP5), compared to the “extracellular”
clone (CRP10). However, Western blotting showed that CRP10 cells produced much more
IL13Ra-2 protein than CRP5 cells. These data suggest that high levels of mRNA for a gene do
not always yield high levels of translated protein. (69)

Clark, Eric*, Ryan Hindman, Kendall Greene*, Matt Lieberman, Steven Lovewell*, Surafel
Mulugeta*, Adam Olszewski*, and Steven Mauro. Mercyhurst College, Erie, PA., 16546. The
presence, distribution, and impact of chemicals of concern in the beach waters of Presque Isle State Park-
The beach waters of Presque Isle State Park are used by millions of recreational swimmers
annually, yet little work has been done to determine if biotic and/or abiotic factors are present
in these waters with the potential to damage aquatic wildlife and compromise human health.
Towards this end, we undertook a study in the summer of 2009 to test for four chemicals of
concern that are emerging in other recreational waters, which includes fluoxetine (anti-
depressant), triclosan (anti-bacterial), diuron (herbicide), and ethynylestradiol (synthetic
hormone). Using ELISA based assays, we detected the presence of all four chemicals in all water
samples detected in concentrations at or just below what is known to be harmful for aquatic
wildlife. Further characterization of these chemicals indicates that they can be lethal to fecal
bacteria, although some bacterial types were more resistant to these chemicals in comparison to



others. The results of this study and its implication to beach water management will be
presented. (157)

Clinton, Christopher O.* and Carlos A. Iudica. Susquehanna University, Selinsgrove, PA
17870. Small mammals in central Pennsylvania: Is three years enough? - To protect, conserve and
manage a habitat and everything that is contained within, one must first know the organisms (a
list of organisms will be derived from this general survey) and then their ecological
characteristics (derived from long term studies). One hundred and ninety eight (Havahard,
Sherman and Ugland) traps were set up at five sites in two different locations during summer
and winter for three years (2006-2008), totaling five trapping seasons. For all the sites a
combined 499 captures, 14 species, were caught with a trap effort of 4,164 trap nights. There
was an overall trap success rate of 11.9%. Both Peromyscus species seem to be the most
abundant species at all the locations with higher numbers in locations with greater foliage cover
depending on the season. Variation in species diversity and population size is due to different
environments in Central Pennsylvania. The benefit of following small mammal populations for
long periods of time become obvious when after almost three years of trapping and working on
our data, population patterns start to emerge. We can even see the value of our results and
their implementation into local land management projects. (130)

Coello, Litza* and Michael A. Elnitsky. Department of Biology, Mercyhurst College, Erie, PA
16546. Investigating the nature of cold injury and cellular repair mechanisms in insects - Insects and
other ectotherms are constantly subjected to changes in environmental temperature, and those
species inhabiting temperate and polar environments may be seasonally challenged by sub-
freezing temperatures. These animals may be classified most simply as freeze-tolerant or freeze-
intolerant depending upon the strategy used for winter survival. Regardless of the strategy
employed, the low temperature often results in damage to tissues and cellular structures.
However, the nature of such injury and mechanisms of repair remain poorly understood.
Therefore, the purpose of our study was to investigate the effect of subfreezing temperature
exposures on the viability of several tissues of the freeze tolerant goldenrod gall fly larvae,
Eurosta solidaginis, using fluorescent vital dyes. Relative to controls maintained at 4°C, cellular
survival of Malpighian tubules, midgut, and fat body tissue was significantly lower from larvae
frozen at -80°C for 10 d. However, preliminary results suggest that cell viability following
freezing improves during prolonged recovery at 4°C, suggesting repair mechanisms may be
activated. This is also supported by the finding that transmembrane ion gradients (Na*, K*, and
Mg**) are re-established during recovery from freezing. These results provide insight into the
nature of freeze/thaw injury and mechanisms used by freeze-tolerant insects for winter
survival. (112)

Corel, Brett* and Wes Grebski. Penn State Hazleton, Hazleton, PA 18202. Optimization of Energy
Use Based on Environmental and Economic Criteria-The presentation describes a student project
focusing on assessing energy needs for residential purposes. The project describes a do-it-
yourself procedure for energy auditing to determine the spectrum of energy use in a residential
household. The presentation also addresses a methodical approach for reducing energy
consumption while maintaining present life standards. Optimization of energy use will be
conducted based on the environmental and economic criteria. The reduction of energy
consumption by various methods will be evaluated from a financial perspective. The positive
environmental impact of the reduced energy consumption will also be addressed. In addition



the presentation will discuss the applications of different forms of sustainable energy and
provide the financial and environmental justification for their use. (159)

Corni sh, Tasha L. *, Erin M. O@efno Qraste&bllege, and Audr ey
Allentown, PA 18104. Observing the time course of rod photoreceptor differentiation and the migration
of newly proliferated rods in Rocio octofasciata. - Retinal development is conserved across species;
the types of cells involved, their layered arrangement, and regulatory molecules are similar in
humans and teleost fish. Therefore, Rocio octofasciata (the Jack Dempsey cichlid) can be used as a
model system for studying retinal development. The retinae of these fish continue to grow
throughout the organism’s lifetime without any compromise of visual acuity, made possible by
the presence of retinal stem cells that continuously proliferate. The mechanism for the regulated
proliferation and differentiation of these retinal stem cells is not completely understood.

Using bromodeoxyuridine (BrdU) incorporation to label dividing cells and rhodopsin to label
differentiated rod photoreceptors in indirect immunofluorescence experiments, the time pattern
of proliferation can be determined and additional factors contributing to proliferation can be
observed. For example, the influence of the extracellular environment can be observed
indirectly through cell movements during the differentiation process. To understand circadian
regulation, the proliferation rates of stem cells in dark adapted retinae will be compared to the
proliferation rates of stem cells in light adapted retinae. These results will improve our
understanding of rod photoreceptor differentiation across species, and may be useful in
developing treatments for human retinal diseases. (10)

Cosgrove, Christopher*, and Laurie F. Caslake. Lafayette College, Easton, PA 18042. Exploring
the Diversity of Desiccation Responses of Organisms Isolated from the Desert Crust - To survive the
harsh conditions of the desert environment, bacteria have evolved mechanisms to withstand
multiple cycles of wetting and prolonged drying. Desiccation resistance describes the capability
of an organism to undergo dehydration through air-drying without a loss of viability. Much of
our knowledge about the genes that confer desiccation resistance comes from studies with
Deinococcus radiodurans. Desiccation, like ionizing radiation, causes fragmentation of the
genome; D. radiodurans possesses the capacity to resynthesize a stable genome. Six desert
isolates (as well as D. radiodurans and E. coli) were tested for survival following six weeks of
desiccation. Two isolates had survival curves similar to D. radiodurans, three isolates had much
lower survival (0.01%), and one desert isolate did not recover after six weeks of desiccation. Of
the five most highly expressed genes following exposure to desiccation, ddrA has been
investigated extensively for its profound impact on genomic DNA reconstitution. However,
ddrA has yet to be amplified from a desert crust isolate, indicating that this desiccation response
may be limited among desert inhabitants. The survival mechanism of D. radiodurans is
beginning to be understood; other desert crust organisms are now being analyzed for similar
mechanisms. (27)

Coxe, Robert* and William A. McAvoy. Delaware Natural Heritage and Endangered Species
Program, 4876 Hay Point Landing Road, Smyrna, DE 19977. A Vegetation Community Map and
Flora of the Brandywine Creek Watershed, New Castle County, Delaware - In the spring of 2006, the
Delaware Natural Heritage and Endangered Species Program of the Delaware Division of Fish
and Wildlife began a project to map the vegetation communities and land covers in the
watersheds of Delaware starting with the Brandywine Creek watershed. Qualitative field
observations and interpretation of 2002 and 2007 aerial imagery were used to determine



vegetation communities and to produce a plant species list. ArcGIS 9.3 was then used to map
the communities and land covers to the National Vegetation Classification System (NVCS)
association level using the Guide to Delaware Vegetation Communities. The Brandywine Creek
watershed originates in Pennsylvania and covers a total of 211,200 acres (85,470 ha) of which
14,653 acres (5,930 ha) are in Delaware or about 7% of the total watershed. A total of thirty-
three vegetation communities, nine land covers and 1,206 plant species were documented.
Cultivated Lawn (4,206 acres) is the largest vegetation community overall and Northern
Piedmont Mesic Oak-Beech Forest (2,130 acres) is the largest forest community. Impervious
surfaces (buildings, parking lots, railroads, and roads) cover 2,295 acres or about 16% of the
watershed. Completed maps will provide a baseline for planning, climate change and sea-level
rise studies. (53)

Coxe, Robert*. Delaware Natural Heritage and Endangered Species Program, 4876 Hay Point
Landing Road, Smyrna, DE 19977. A Vegetation Community Map of Blackiston Wildlife Area, Kent
County, Delaware - Blackiston Wildlife Area, which covers 2,196 acres (889 ha) in northwestern
Kent County, Delaware, was surveyed and mapped for vegetation communities by the
Delaware Natural Heritage and Endangered Species Program during 2009 as part of an ongoing
effort to map vegetation communities in all of the wildlife areas in Delaware. Qualitative field
observations and interpretation of 2002 and 2007 aerial imagery were used to determine
vegetation communities. ArcGIS 9.3 was then used to map the communities and land covers to
the National Vegetation Classification System (NVCS) association level using the Guide to
Delaware Vegetation Communities. Sixteen vegetation communities and four land covers are
located in Blackiston Wildlife Area. Mid-Atlantic Mesic Mixed Hardwood Forest (624 acres, 252
ha), Red Maple-Sweetgum Swamp (218 acres, 88 ha), and Mesic Coastal Plain Oak Forest (173
acres, 70 ha) are prominent vegetation communities and Agricultural field (789 acres, 319 ha) is
the prominent land cover. Chesapeake/Piedmont Red Maple/Lizard’s Tail Swamp (7 acres, 3
ha) is the only rare community in the wildlife area and ranked as S2 (Threatened). Additional
analysis found that six forest blocks greater than 100 acres are located in the wildlife area. (54)

Crowe, Robert* and J. Michael Campbell. Mercyhurst College, Erie, PA 16546. Screening-level
assessment of winter algae communities for biofuel production in northwestern Pennsylvania. Fossil
fuel shortages have lead to increased demand for renewable fuel sources, such as algae-made
lipids. One concern of the scientific community about production of algae oils in northern
latitudes is seasonally freezing temperatures and ice cover, which are thought to render open
cycle algae oil production impossible. The goal of this project was to conduct screening-level
assessments of winter populations of algae in various habitats within the Pennsylvania Lake
Erie watershed, to identify local algal community sources containing good candidates for oil
production in cultivation settings. During the Winter of 2010, we sampled above and below
trout-rearing facilities on Godfrey, Trout, and Bear Runs, and Lake Erie’s Presque Isle Bay
(beneath ice cover) to determine whether the algal communities contain lipid-yielding algae. At
each site, algae were scraped from a 4-cm? area of bottom substrate in water less than 25-cm
deep and preserved in 3% formalin. Dominant algal species in the samples were identified to
genus and enumerated. Algal types known to be good lipid producers were dominant at most
locations sampled. (25)



Cuperman?®, Tzvia and Shannon Nix. Clarion University of Pennsylvania, Clarion, PA 16214.
Analysis of Resistance Proteins Produced by Turfgrass in Response to Infection by the Brown Patch
Disease Pathogen, Rhizoctonia solani - Brown patch disease is a foliar disease of cool-season
turfgrass caused by the fungus Rhizoctonia solani. In tall fescue (Festuca arundinacea), symptoms
of disease are expressed as irregular-shaped foliar lesions which often coalesce and result in
extensive leaf necrosis. Varieties of tall fescue resistant to R. solani have been developed and
some studies suggest that resistance may be the result of proteins secreted by the leaves in
response to infection. This project develops a protocol for the isolation and comparison of
proteins potentially involved in plant resistance to disease. To determine if tall fescue produces
unique proteins in response to infection by R. solani, whole leaf and leaf surface proteins were
isolated using SDS-PAGE from susceptible (F. arundinacea Hunter) and resistant (F. arundinacea
Padre) varieties of infected and uninfected plants. Proteins from the pathogen were also isolated
using a similar protocol. The development of this methodology will facilitate future studies
where the unique, infection-induced plant proteins will be excised, purified, and analyzed by
gas chromatography. Additional studies will also be conducted to determine if these proteins
are indeed key regulators in R. solani resistance. (99)

Curley, Shannon* and Terry Master. East Stroudsburg University, East Stroudsburg, PA
18301. Population Density and Habitat Preferences of the Cerulean Warbler, (Dendroica cerulea), in the
Delaware Water Gap National Recreation Areafi The cerulean warbler, Dendroica cerulea, is one of
the fastest declining neotropical songbirds. The population is experiencing an especially rapid
decline within their core breeding (West Virginia) and wintering habitat (Colombia), primarily
due to habitat fragmentation. Conversely, recent studies indicate that their breeding has
expanded into second-growth forests within the northeastern United States. In spite of this
expansion, the population as a whole is still in rapid decline implying that habitat quality
degradation is superseding habitat expansion in importance. The goals of this study are to
confirm the presence of a breeding cerulean warbler population in the Delaware Water Gap
National Recreation Area (DEWA) and to conduct a habitat comparison with their core range in
West Virginia in order to better understand the recent range expansion. Although preliminary
studies in DEWA indicated relatively high densities of breeding cerulean warblers along the
Delaware River in DEWA in the recent past, lower densities were found in this study. Density
values were compared with previous, targeted DEWA surveys as well as Birds of North
America (BNA) high/low density ranges and core habitat density from southern West Virginia.
Interestingly, territories were distributed primarily in the southern half of DEWA. (20)

Cusmiani, Matt, Neil Gogno, Ryan Pashley, Melissa Phillips*, Amanda Rosica, Cynthia
McGauley, Caroline Nielsen, Melissa Terlecki, Kristen Travers, Susan Gill and David
Dunbar. Cabrini College, Radnor, PA 19087. Detailed macroinvertebrate, chemical analysis and
community attitude studies of Crabby Creek, post-stream restoration - Crabby Creek is a tributary to
Valley Creek, a Class A trout stream that flows through Valley Forge National Park on its way
to the Schuylkill River. Recent housing development in the Crabby Creek area has contributed
to storm water runoff issues impairing the stream quality of Crabby Creek and reducing its
ability to serve as a fertile breeding ground for wild brown trout. A survey was created to
better understand the opinions of the Crabby Creek community. Recent survey results reported
that many local residents were unaware of their personal impact on the Crabby Creek
watershed. Through a William Penn Foundation grant, a portion of Crabby Creek underwent a
major stream restoration to better deal with storm water runoff improve stream health. To



determine the overall health of the creek and the effectiveness of the restoration, we collected
and performed chemical tests on water samples from above and below the restoration site.
Macroinvertebrates were also collected and analyzed from both sites. Both chemical testing and
macroinvertebrate analysis indicated the stream has acceptable ecological conditions. The
testing showed no significant differences below and above the restoration. Further testing is
needed to conclude the effectiveness of the restoration over time. (155)

Czarnecki, Greg*. Pennsylvania Department of Conservation and Natural Resources,
Harrisburg, PA, 17105. Climate Change Adaptation and Conservation 8 A New Paradigm.
Conservation has historically focused on one of two strategies - restoration or preservation. As
the climate changes so will the conditions under which species and ecosystems evolved, thereby
requiring new approaches to conservation. We must shift to a conservation paradigm that
focuses on future and not current conditions. This requires that we determine which species
will be most affected by climate change, monitor those species for changes in population size or
distribution, predictively model future species distributions, identify climigration corridors and
refuges, preserve existing ecosystem functions, maintain ecosystem resiliency, and work
collaboratively across organizational and geographic boundaries. (18)

Dalious, Brielle*, Kristin Bowman*, Magen Hutson*, Dale Haupt and Sherri Bergsten.
Department of Biology, Shippensburg University, Shippensburg, PA 17257. Impact of impaired
pheromone detection on courtship behavior in Drosophila melanogaster. - Courtship behavior in the
fruit fly involves a reproducible set of steps dependent on sensory information. Male flies use
available sensory cues such as vision and pheromone detection as signals to initiate courtship
behaviors. Alcohol exposure affects courtship behavior in flies possibly through an impact on
particular sensory systems. One easily observed aspect of male courtship behavior is the
wingsong. We have compared the time until wingsong in flies that are visually impaired and
flies with reduced sensitivity to pheromones in order to evaluate the role that alcohol plays in
different sensory systems. Our results suggest that alcohol has more of an impact on
pheromone mediated behavior. We are also currently using RNAi to generate additional
transgenic lines with altered response to pheromones. A portion of the OBP56d gene, which
has sequence similarity to a family of pheromone-binding proteins, has been cloned into an
RNAI transformation vector and eight transgenic lines were produced. Results of mating
assays with transgenic flies show a small impact on timing of courtship behavior. We are also
in the process of cloning a portion of the gustatory receptor, Gr94a, into an RNAi
transformation vector. (107)

Davies, Susan®, Brad E. Engle and Laura Altfeld. Department of Physical and Life Sciences,
Wilson College, Chambersburg, PA 17201. Pseudomonas syringae as a Distributor and Vector for
Escherichia coli in Spinacea oleracea - Outbreaks of foodborne pathogens on leafy vegetables have
become a health concern for humans and animals. The purpose of this study is to determine if
the bacterial plant pathogen, Pseudomonas syringae, increases or alters the distribution of E. coli
on the surface of spinach leaves and/ or facilitates the entry of E. coli into plant tissues through
the stomata. Three groups of spinach plants (untreated, E. coli, and E. coli/P. syringae) will be
housed in environmental growth chambers under standardized conditions (light, temperature,
humidity and CO,). Plants will be inoculated via top misting (E. coli 105 CFU/ml; P. syringae 105
CFU/ml), and leaves will be collected for observation, testing and analysis at one, two, four and
seven days after inoculation. Bacterial concentrations (surface, internal and total leaf) will be




determined using serial dilution plating techniques and bacteria will be observed on the leaves
using fluorescence and scanning electron microscopy. Results from this study will help
determine the role plant pathogens may play as distributors and vectors for the entry of
foodborne pathogens into the tissues of leafy vegetables. (125)

De Young, Naomi*, Anne Reeve. Messiah College, Grantham, PA 17027. Isolation of
Pigments from the Fruiting Bodies of Omphalotus illudens - Omphalotus illudens, or the Jack-
O’-Lantern mushroom, is an indigenous species in many wooded areas east of the
Rocky Mountains. The fruiting bodies, which appear in the late summer and fall, are a
brilliant orange color. To most people, the most striking feature of this mushroom is its
bioluminescence; the gills of the mushroom glow in the dark using a fairly standard
ATP-requiring luciferase system. The illudins, sesquiterpene natural products produced
by the mushroom, have been thoroughly investigated synthetically and biologically as
cytotoxic compounds. Despite all of these studies, the nature of the orange pigment has
not been reported. The pigments were isolated from either frozen or dried mycelia by
extraction with methanol. Normal and reversed-phase thin layer chromatography
indicated that the pigments are extremely polar. Preliminary reversed-phase high
performance liquid chromatography (RP-HPLC) analysis showed broad peaks with
absorptions in the yellow region of the visible spectrum. Infrared spectroscopy was
consistent with polyphenolic moieties, similar to variegatic acid and variegatorubin
pigments reported for Boletus permagnificus.(118)

Deats, Sean*, Tylor Ricker, Licia Witt, Brittney Sines, and William J. Biggers. Wilkes
University, Department of Biology, Wilkes-Barre, PA 18766. Effects of Serotonin and Larval
Density on Settlement and Metamorphosis of the Polychaete Annelid Capitella teleta - In investigating
the biochemical control of settlement and metamorphosis of metatrochophore larvae of the
polychaete annelid Capitella teleta, we have previously found that endogenous nitric oxide is an
inhibitory neurotransmitter that regulates this process. In further investigations, we have now
found that exogenous serotonin can stimulate settlement and metamorphosis of these larvae,
and that ketanserin, a specific inhibitor of the serotonin 5-HT2s receptor, inhibits the response of
these larvae to both serotonin and also a natural chemical cue present in mud sediments. We
have also found that sensitivity of the larvae to serotonin is dependent on larval density, with
sensitivity to serotonin decreasing with increased larval density. These results indicate that
serotonin is an endogenous stimulatory neurotransmitter that may be released by these larvae
in response to chemosensory detection of environmental chemical cues, and that the density of
these larvae in the water column may affect this response. We are now investigating the
biochemical mechanisms which underlie this inter-regulation by serotonin, nitric oxide, and
larval density. (108)

Diegelman-Parente*, Amy, Bryan K. Koronowski, Kevin Patel and Dustin L. Yothers. Penn
State Altoona, Altoona, PA 16601. Rational Design of a Biological Sensor for ATP 8 ATP is one of
the most important molecules in our body. In addition to serving as one of the main building
blocks for our genetic blueprint, ATP transports chemical energy from metabolic processes and
serves as an important chemical messenger in cellular signaling. Detection of cellular
concentrations of ATP has typically been accomplished using protein-based bioluminescence
assays. Selection experiments have also identified DNA aptamers that bind to ATP with high



affinity (6 pM). However, the detection ranges of both of these systems are non-variable, and
for DNA aptamers are outside of the desirable physiological range for ATP (1 - 10 mM).
Previous research in our laboratory has shown the ability to correlate thermodynamic stability
of an alternatively folded structure with binding affinity. This project aims to design a
physiologically relevant biological sensor for ATP using these thermodynamic principles. By
designing an off-pathway alternatively folded conformation we can allow modulation of the Kp
to transform this aptamer sequence into a sensor in the desired physiological range.
Characterization of these binding events has been performed using both circular dichroism and
calorimetry using high-throughput isothermal titration calorimetry (HT-ITC) and high-
throughput differential scanning calorimetry (HT-DSC). (116)

Diegelman-Parente, Amy and Andrew Catherine.* Penn State Altoona, Altoona, PA 16601. The
Use of High-Throughput Isothermal Titration Calorimetry (HT-ITC) and High-Throughput Differential
Scanning Calorimetry (HT-DSC) to Investigate the Effects of Ligand Binding on DNA Aptamers & The
ability to correlate thermodynamic stability of an alternatively folded structure with binding
affinity is a central theme of this research. Hundreds of selection experiments have been done
to identify RNA and DNA aptamers that bind a wide range of molecules. Designing an off-
pathway alternative folded conformation for any of these aptamers can allow modulation of the
Kp to transform these aptamer sequences into sensors in a desired range. Thus, future
directions of this powerful yet simple project are nearly limitless. HT-ITC is a physical
technique that can be used to measure the thermodynamic parameters of molecular
interactions. HT-DSC can be used in parallel experiments to investigate the effects that ligand-
binding have on stability of the DNA molecules. Both of these techniques in complement
provide a more complete picture of the ways in which alternative secondary structure
formation can be used to tune the affinity of RNA and DNA sensors of small molecules. This
project aims to use HT-ITC and HT-DSC to further characterize potassium binding to
quadruplex sequences previously characterized using CD. In addition, a new DNA aptamer
that binds ATP has been designed and preliminary characterization of this interaction has been
performed using both HT-ITC and HT-DSC. (115)

Diegelman-Parente, Amy* and Andrew, Catherine. Penn State Altoona, Altoona, PA 16601.
Design of a Biological Sensor for Potassium Ions 8 DNA quadruplexes are an unusually stable
potassium-binding structural motif that has the potential for wide-reaching biological
implications. While significant work has been performed towards the general development of
these motifs as potassium sensors, little work has been done to rationally design these motifs
with predictable, and wide-ranging potassium binding constants. This project aims to correlate
the [K*] required for G-quartet formation with the stability associated with an alternative
hairpin structure. In an effort to facilitate such a rational design of ligand-binding
oligonucleotides, we used nearest-neighbor parameters to derive a set of DNA quadruplexes
whose binding constants were determined by potassium titration experiments and circular
dichroism. Our findings demonstrate that free energy values for both of these processes
(hairpin to quartet formation and stability of hairpin structure) are linearly correlated, such that
a DNA quartet-forming sequence can be rationally designed to selectively bind K* at any
desired Kp. (60)

Ditzler, Bobbie*, Brad E. Engle and Deborah Austin. Department of Physical and Life
Sciences, Wilson College, Chambersburg, PA 17201. Temperature Effects on the Seasonal



Polyphenism for Melanization of Papilio polyxenes Larvae - Seasonal polyphenisms are expressed
based on environmental cues perceived by an organism. Papilio polyxenes, the black swallowtail
butterfly, displays a seasonal polyphenism induced by cooler temperatures and shorter
photoperiods resulting in darker pigmentation of mature larvae. This research examined
whether a decrease in temperature during a specific stage of early instar development produced
a more pronounced enhancement of melanization. Fertilized eggs will be collected, placed in
individual growth chambers (food source provided), and incubated at 30°C (humidified
conditions; 14/10 light/dark cycle) during larval development. Five groups of larvae, one for
each of the five instars, will be exposed to a cooler temperature (20°C) during one stage of
molting. All larvae will be allowed to complete the maturation process before they are
collected, measured, weighed and photographed with a digital imaging system. Grayscale
images will be used to quantify the degree of pigmentation, and results will be analyzed to
determine if there is a correlation between cooler temperature, instar development and degree
of pigmentation. The results of this study may lead to a better understanding of this adaptive
trait, and how species that display seasonal polyphenisms may be influenced by climate change.
(109)

Drago, Caroline G.* and Jane E. Huffman. East Stroudsburg University, East Stroudsburg PA
18360. Isolation of Vertebrate DNA from Maggot Crops - DNA analysis of maggot crop contents
can be used to identify a body or aid entomologists with interpreting evidence used for PMI
estimations. In this study, Sarcophaga bullata maggots were raised on the tissues of wildlife
(including bear, deer, bobcat, otter, fox, and coyote) and preserved through freezing at different
stages in their life cycle. DNA was then extracted from the crops of these maggots. Species
identifications were performed through mitochondrial DNA analysis and individual
identifications were performed through genotyping. Larvae at the first instar yielded sufficient
DNA for analysis. Quantification of crop extractions showed the amount of DNA recovered
increased with the age of the maggot. Universal primers for wildlife identification were
amplified using the polymerase chain reaction (PCR). The primer set used was MCB R869 and
MCB F398. Sequences were obtained and analyzed using blastn to compare the nucleotide
sequence obtained against a nucleotide sequence database. (8)

Dunbar, David*, Melissa Terlecki, Caroline Nieslen, Susan Gill and Kristen Travers. Cabrini
College, Radnor, PA 19087. Assessing Interdisciplinary, Community-based Research Outcomes for
Course Development, Implementation and Improvement - An interdisciplinary Watershed
Citizenship Learning Community comprised of two courses, Watershed Citizenship and
Watershed Ecology, was piloted that connected service, education, and research using a local
stream, Crabby Creek as the focal point. We believed that exposing students to real-world,
environmental problems and hands-on undergraduate research would enhance their
experiential learning and curiosity to become citizen-scientists. Students and instructors became
active participants with a local, non-profit partner, the Valley Creek Restoration Partnership
(VCRP) in addressing and advocating for change to improve the Crabby Creek storm water-
related concerns. We assessed students to determine whether they felt environmental issues can
be better understood, appreciated and solved through an interdisciplinary lens through
community engagement methods. Course feedback (pre-post method) using both quantitative
data (likert-type surveys) and qualitative student focus groups regarding knowledge and
attitudes in relation to environmental awareness, interdisciplinary thinking, and community-
based, undergraduate research experiences showed that students gained more experience in



arguing and critiquing different perspectives and better understood how different disciplines
can come together to work on a problem. Based on our course feedback, our course offers a
model for those willing to design and conduct an interdisciplinary community-based research
course. (39)

Egunsola, Adetutu T.*, and Robert A. Kurt. Department of Biology, Lafayette College, Easton,
PA 18042. MYDS8S Involvement in the Reduced Tumor Growth Rate Caused by LPS - Previous studies
have shown that lipopolysaccharide (LPS) reduces the in vivo growth rate of 4T1 tumor cells. In
our current study, we wanted to investigate if the Myd88 signaling pathway was involved with
the reduced tumor growth rate caused by LPS. Our aim was to see what effects reduced
expression of Myd88 has on tumor growth rate using the RNA interference technique. So far,
we screened three different siRNAs that targeted different regions in the Myd88 sequence. We
found siRNA which reduced Myd88 expression, and we successfully constructed a eukaryotic
expression vector encoding the corresponding shRNA sequence. Results have shown that this
vector diminished expression of Myd88. After inserting this vector into 4T1 cells and screening
three different clones, preliminary results have shown one clone, Myd88 G7, to have reduced
expression of Myd88 by quantitative RT-PCR. We are currently investigating the growth rate of
LPS treated Myd88 G7 in vivo and generating more clones to analyze. (70)

Emberger, Jaime L.* and Roseann K. Sachs. Messiah College, Grantham, PA 17027. In-situ
Electrophilic Addition of Bromine and Chlorine to cis- and trans-Stilbenes in Ionic Liquids - Ionic
liquids (IL’s) have recently shown potential as “greener” alternatives to traditional organic
solvents. Therefore, in this research, the bromination and chlorination of cis- and trans-stilbene
in [bmim] IL's was explored using in-situ acid-catalyzed formation of the halogen from NaBr
and NaCl. Although both bromination and chlorination generally lacked complete
stereoselectivity, bromination in [bmim]Br stereoselectively produced the anti- product in a
week long reaction. [Bmim]PFs gave the most stereoselective product mixtures for chlorination,
but the reactions overall showed less stereospecificity. Chlorination reactions in [bmim]Cl and
[bmim]PF6 were most successful, with moderate yields (40-70%) and high product purity (up to
99%). Present work aims to optimize the results and examine the effect of reaction substrate
and solvent on the mechanism of product formation. (61)

Ernst-Nicholas*. East Stroudsburg University, Department of Biological Sciences, East
Stroudsburg, PA 18301. Changes in Autumn Migration Counts of Sharp-shinned Hawks at Bake
Oven Knob, Pennsylvania 1974-2007- A steep decline in the number of Sharp-shinned Hawks
(Accipiter striatus) migrating past Bake Oven Knob, Pennsylvania, and other sites along eastern
North America has occurred since the 1980s. The decline could represent a population decrease
or be a consequence of individuals wintering at higher latitudes. To test this, linear regression
was utilized to analyze hawk count data from Bake Oven Knob, Pennsylvania from 1974- 2007.
Christmas bird-count (CBC) data from 1990-2007 was analyzed to determine the abundance and
distribution of wintering Sharp-shinned Hawks in eastern North America. A significant
decrease in the passage rate of Sharp-shinned Hawks per hour was detected at Bake Oven Knob
with much of that decline occurring from the years 1978-1992 (-5.4% per year P > 0.05).

Analysis of CBC data revealed a non-significant increase of 1% for the number of Sharp-shinned
Hawks wintering in the northeast (P > 0.05). CBC data during the same time period revealed a
significant decrease of 2% (P < 0.05) for Sharp-shinned Hawks wintering in the southeastern
United States. These results suggest that migratory short stopping may partially explain the



decrease in Sharp-shinned Hawks migrating past Bake Oven Knob, Pennsylvania and other
traditional watch sites in eastern North America. (21)

Fidiam, Kathryn L.* and Carlos A. Iudica. Susquehanna University, Selinsgrove, PA 17870.
What is triggering the emergence of little brown bats (Myotis lucifugus) in Central Pennsylvania?fi A
maternity colony of Myotis lucifugus was studied in the late summer and fall months (2009) to
determine factor/s that trigger bats to leave their roost each night. Two automatic recorders
continuously collected temperature and light intensities every ten minutes at the roost. Data
were collected to find a correlation between day time temperature and the emergence time of
bats at night. Emergence was defined based on 3 observations: when the first bat emerges,
when 10 bats emerge, and when 15 or more bats exit within one minute. At the time of
emergence a Pocket Weather Tracker and a light meter were manually triggered. The daily
sunset was also recorded for each day of observation. Our results are suggesting that there is a
significant correlation between sunset and emergence time, and between temperature at time of
emergence and emergence time. Also, that the daily maximum temperature has more effect on
emergence timing than any other abiotic factor observed, and perhaps bats (and insects=prey
items) are sensitive to daily thermal fluctuations that may allow to correct for daily emergence
time. (131)

Fikes,Brittany*,! Brittany Symbol*! Michelle LaClair*,! Christie Hay, 2 Sherri Rennoll,?
Lindsay Horvath,? and Amy J. Reese! 'Department of Biological Sciences, Cedar Crest College,
Allentown PA, 18104. 2Duke Mycology Research Unit, Duke University Medical Center,
Durham NC, 27710. 4Department of Biochemistry and Molecular Biology, Penn State College of
Medicine, Hershey PA, 17033. Three approaches to investigating the role of alpha-(1,3)-glucanases
from Cryptococcus neoformans. Cryptococcus neoformans is an encapsulated opportunistic fungal
pathogen that is primarily an issue for immunocompromised patients. The main virulence
factor of C. neoformans is the polysaccharide capsule which is attached to the cell via alpha-(1,3)-
glucan in the cell wall. The cell produces an enzyme, alpha-(1,3)-glucanase, which likely breaks
down alpha-(1,3)-glucan for maintenance and growth purposes. We hypothesize that this alpha-
(1,3)-glucanase is critical in the regulation of capsule attachment. The purpose of this study is to
investigate the roll of alpha-(1,3)-glucanase by three main approaches. The first method is to
determine comparative baseline concentrations of the four different alpha-(1,3)-glucanases in C.
neoformans by quantitative reverse transcription PCR. The second method is to study
overexpression of the four alpha-(1,3)-glucanase genes in C. neoformans under an inducible
promoter. And the third method is to study the impact of the loss or lack of the alpha-(1,3)-
glucanases by RNA interference. Progress on and results from this trio of approaches will be
presented. Clinically, the capsule prevents macrophage digestion in the healthy immune system
while acapsular C. neoformans are non-virulent. Therefore understanding the composition and
regulation of the capsule, and the manipulation of these processes, is necessary in exploring
new possible antifungal treatments. (92)

Fuesler, John*, Stephanie Bireley * and Jonathon Coren, Biology Department, Elizabethtown College,
Elizabethtown, PA 17022. Screening of an Arrayed Human Genomic Library in the PAC Shuttle Vector
pJCPAC-MAM?2 - Human genomic libraries constructed in the PAC shuttle vector pJCPAC-Mam?2 allow
scientists to recover ample quantities of DNA from any clone in bacteria, and then introduce the PAC
clone into a variety of human cell lines for functional genomic studies. We have constructed an arrayed
115,000 member library housed in twelve hundred 96 well plates. The library was then pooled in a



columns and rows fashion. Each column (12 clones) was pooled into a single well of a second-
generation plate (100 total). Next, entire second-generation plates were pooled. Two additional
rounds of pooling resulted in the production of 19 cryovials containing ~6,000 PAC clones/vial. PCR
screening with oligonucleotides representing nine genes (p53, DNA ligase, Beta-polymerase, AP
endonuclease, HPRT, BRCA2, Pax6, HSA and c-myc) was employed in order to determine library
coverage. It appears that this library represents a two to three-fold coverage of the genome. (67)

Fuller-Espie, Sheryl L. Cabrini College, Radnor, PA 19087. Vertebrate Cytokines Interleukin 12
and Gamma Interferon, but Not Interleukin 10, Enhance Phagocytosis in the Annelid Eisenia hortensis -
Phagocytosis assays employing class I [interleukin 12 (IL-12)], and class II [gamma interferon
(gIFN) and IL-10] human recombinant cytokines were carried out to determine the biological
effects of these molecules on innate immune responses in the earthworm Eisenia hortensis.
Coelomocytes from E. hortensis were pre-incubated with the cytokines for sixteen to twenty
hours in vitro followed by introduction of Escherichia coli expressing green fluorescent protein
(E. coli/ GFP). The pro-inflammatory cytokines IL-12 and gIFN stimulated statistically
significant (p < 0.05) enhanced phagocytosis of E. coli/GFP by hyaline amoebocytes as
determined by flow cytometry; ten out of twenty-one earthworms (48%) responded to IL-12,
while eight out of twenty-one (38%) responded to gIFN. In contrast, the anti-inflammatory
cytokine IL-10 neither stimulated nor inhibited phagocytosis in nine earthworms tested. These
results demonstrate that vertebrate pro-inflammatory cytokines influence invertebrate cellular

responses of immune cells causing enhanced phagocytic activity in earthworm coelomocytes.
(14)

Fuller-Espie, Sheryl L. Cabrini College, Radnor, PA 19087. Using Earthworms to Teach the
Fundamentals of Innate Immunity in Invertebrates: A Flow Cytometry Approach to Investigate
Phagocytosis - The laboratory module presented describes a flow cytometry exercise appropriate
for an advanced microbiology course designed to familiarize students with innate immune
mechanisms and acquire quantitative reasoning skills. Leukocytes (coelomocytes) isolated from
Eisenia hortensis (earthworm) are used to demonstrate the ingestion of fluorescent Escherichia coli
(E. coli/ GFP) prey, and the ease with which this invertebrate model can be adapted for
undergraduate teaching of phagocytosis. Students learn how to set up in vitro cellular assays,
are introduced to the basic theory of flow cytometry, and employ Cell Quest and WinList
software programs for the acquisition and analysis of list mode data files. Single parameter
histograms based on fluorescence and dual parameter dot plots based on light scatter and
fluorescence are generated for statistical analyses. Gating options permit students to restrict
their analyses to particular subsets of coelomocytes in phagocytosis assays. The phagocytosis
assay can be modified easily to incorporate hypothesis-driven predictions providing an
extension to this module ideally suited for courses interested in promoting an inquiry-based
learning approach to teaching at the undergraduate level. (42)

Gardner, Margaret A.* and David S. Richard. Susquehanna University, Selinsgrove, PA 17870.
Rab7 GTPase activity is requlated by juvenile hormone during vitellogenesis in Drosophila
melanogaster- Vitellogenesis, the synthesis and uptake of yolk protein (YP) by the oocyte, is of
interest as a possible locus of insect control. Juvenile Hormones (JHs) were thought to control
vitellogenesis in female Drosophila melanogaster (Diptera) though our recent observations also
implicate the insulin-signaling pathway (ILS). In JH-deficient apterous>¢f mutant females, JHIII
stimulates follicle cell “early” YP synthesis and uptake by the developing oocyte. Ecdysteroids



appear to stimulate fat body “late” YP synthesis and as we demonstrated previously, the uptake
of YPs into the developing oocyte from either source occurs via receptor-mediated endocytosis.
To more closely study these processes at the molecular level, 1 mg JHIII was applied to 6-hour
post-eclosion pre-vitellogenic apterous®s females and ovarian gene expression analyzed by
microarray analysis and confirmed by real-time PCR, which showed that among others,
expression of Rab-7 (a small GTPase involved in endosome formation) was quickly elevated.
Furthermore, the developmental regulation of Rab7 expression in wild-type ovaries appears
consistent with a role for this protein in the regulation of vitellogenesis. Possible interactions of
Rab proteins with ILS in mammals suggest a novel connection between these regulatory
components in insect development. Supported in part by the Alden Trust and by NIH grant
#GM/0OD54905. (91)

Gorski*, Jonathan, Justin Rodrigo*, and Lucinda H. Elliott. Shippensburg University,
Shippensburg, PA 17257. Expression, cloning and sequencing of the autophagy related gene Atg7 in
SNB-19 brain tumor cells-Autophagy is an important cellular pathway for protein and organelle
recycling during times of cell starvation. It also plays a helping role in cellular differentiation,
cell death, and cell defense against some pathogens. It has been suggested that autophagy may
represent an alternate death pathway and defects in this pathway may contribute to the
immortal characteristics of cancer cells. This project is part of an ongoing investigation to
identify expressed autophagy related genes that are mutated in SNB19 brain tumor cells. We
have previously cloned and sequenced several cDNAs of expressed autophagy related genes
and have identified one, Atg5, which contains a deletion mutation 11bp downstream of the start
translation site. This study focuses on Atg7, which play a critical role in induction of autophagy
and autphagosome formation. Primers were designed to amplify Atg7 cDNA using RT-PCR
and the PCR product was cloned into a TOPO-4 vector for sequence analysis. The data
indicates that Atg7 is expressed in serum starved SNB19 cells. Initial sequence analysis of the
cDNA indicate that the expressed Atg7 mRNA cloned from SNB19 cells is highly homologous
to human Atg7 (Accession NM_006395 ) published in GenBank. (75)

Grow, Casey?, Jai Shah'?, Emily Debuck?!, Michael Ritsick?!, Neil Kocher?, James Bird?,
Mohamed Jalloh?!, Xing-Wang Deng?, Terzaghi, William'2. 1: Wilkes University, Wilkes-Barre,
PA 18766. 2: Yale University, New Haven CT 06520. Differential Gene Regulation in Japonica and
Indica Rice and Their F1 Hybrids- Heterosis is essential for agriculture, yet is poorly understood.
The recent publication of the complete genomic sequences of the indica and japonica subspecies
of rice enables the study of heterosis at the molecular level. We first identified nine genes whose
mRNAs differ by small indels between indica and japonica. All nine genes, phytoene synthase
(Os06g51290), malic enzyme (Os01g52500), alternative oxidase (Os02g21300),
phosphoglucomutase (Os03g50480), S-adenosyl methionine synthetase (Os01g22010), 3-oxoacyl-
synthase III (Os04g55060), 3-beta-hydroxysteroid-delta-isomerase (Os01g01369), acetyl-CoA
acetyltransferase (Os09g07830), and farnesyl pyrophosphate synthetase (Os01g50760) are
expressed in both indica and japonica according to MPSS and microarray data. We designed
primer sets flanking these indels allowing us to identify which parental alleles are expressed in
F1 hybrids, and confirmed the identity of the amplicons by cloning and sequencing. RT-PCR
analysis of RNA from 10 day old indica and japonica seedlings and their reciprocal F1 hybrids
shows differential expression of Os01g22010, Os01g50760, and Os01g52500 according to the
maternal parent, while only the japonica allele of Os02g21300 was expressed in hybrids. Also



the RT-PCR analysis of Os01g50760 detected a new band in addition to the parental bands. This
analysis will provide further insight into the molecular basis of heterosis. (100)

Guaragno Michelle*, Mark Farrell and Laura Frost, Point Park University, Pittsburgh, PA
15222. Facile Synthesis of Polyhydroxylated Fullerenes (Fullerenols) and their use in Friedel- Crafts
Alkylation Reactions with Biologically Active Substrates. The synthesis of polyhydroxylated
fullerenes, a.k.a. fullerenols was accomplished utilizing a previously unreported sequence of
reactions. The fullerene C 60 was reacted with fuming sulfuric acid to produce sulfonated
fullerenes in high yield. The products were easily isolated from an ether solution using
ultracentrifugation. The sulfonated fullerenes were then reacted with 30 % hydrogen peroxide
to produce polyhydroxylated fullerenes. The products were again isolated using
ultracentrifugation. The extent of hydroxylation was directly related to the duration of the
reaction. The solubility of the products in water, as well as other polar solvents, increased
dramatically with the time of reaction. The identity of the products was confirmed using
infrared spectroscopy and comparison to published spectra. The products were used in the
Friedel-Crafts Alkylation of propanil using boron trifluoride as the catalyst. The biological
effects of the fullerene supported propanil were compared to the effects of aqueous solutions of
propanil on cultured cells using fluorescent microscopy. (58)

Gutierrez, L., V. Kalter, K. Klemow*, W. Terzaghi, and M. Steele. Biology Department,
Wilkes University, Wilkes-Barre, PA 18766. H H M | Il ntegrative Laboratory o0S
for Post-Sophomore Biology Majors - Undergraduates in Wilkes University’s Biology program
have long conducted research, especially in their Senior Year. To give students an earlier
research experience, the department developed and implemented a 10-day intensive inquiry-
based integrative laboratory experience (SuperLab) for students immediately following their
sophomore year. Supported by our Howard Hughes Medical Institute (HHMI) grant, the
Department offered two pilot SuperLab options in 2009. The SuperLab course had two phases.
The preparatory phase met one hour each week during the spring semester. During that phase,
students learned about the scientific process, read pertinent literature, and identified study
questions and methods. The execution phase met eight hours per day for ten days in May.
During that phase, students carried out their investigations and developed conclusions. Both
SuperLab options were successful in that students gained valuable experience with the process
of doing science, and most students sought additional research experience the following
semester. Issues encountered involved the need to reduce the scope of each study and continue
some analyses past the intended end of the course. Thanks to its success, the department is
running three SuperLab options in spring 2010, and will investigate whether to make it a
permanent part of the curriculum. (160)

Haber, Melissa* and Laurie F. Caslake, Lafayette College, Easton, PA 18042. The effect of
increasing salt concentrations on the growth rate of Sporosarcina pasteurii 8 Liquefaction is defined as
a rapid loss of strength and stiffness in saturated, loose, sand deposits. Reinforcement and
densification are the simplest and most cost-effective methods to physically strengthen the soil;
these methods however can only be used at undeveloped sites since they can cause severe
damage to nearby buildings. At developed sites, the most common form of liquefaction
mitigation involves injecting chemical grout into closely spaced bore holes. The disadvantages
of grouting include the high material costs and the difficulties associated with uniformly
permeating the soil. An alternative to physical and chemical methods is a biological based



method - using microbes to strengthen soil. Sporosarcina pasteurii, a microbe that performs
ureolysis resulting in calcite deposition between sand particles, may be an option for bio-
mediated soil treatment. In order to use S. pasteurii in different environmental conditions, we
measured the growth rate of S. pasteurii in increasing concentrations of instant ocean. Growth
rates were determined in concentrations of: 0 g/L, 5.8 g/L, 12.8 g/L,19.8 g/L, and 26.8 g/L and
demonstrated an inverse correlation between increased salt and growth rate. In the future we
will correlate growth rate to calcite deposition to determine when ureolysis occurs. (156)

Hager, Kayla and André Walther. Cedar Crest College, Allentown, PA 18104. Identification of
phosphorylation dependent interactions between Replication Protein A and cellular repair proteins in the
Budding Yeast Saccharomyces cerevisiae & Replication Protein A (RPA) is a highly conserved,
single-stranded DNA binding protein involved in DNA damage repair and replication. It
interacts with many proteins involved in theses pathways and is made up of three subunits -
RPA1, RPA2, and RPA3 that form a tightly associated hetero-trimeric complex. The N-terminal
region of RPA2 is phosphorylated in response to DNA damage and is thought to help regulate
DNA metabolism. To examine how phosphorylation regulates RPA-protein interactions, we
used the Yeast 2-Hybrid Assay, which is specifically designed to study protein-protein
interactions. This system uses the yeast transcription factor Gal4p, composed of two functional
modules, a Gal4p Activating Domain (GAL4AD) that activates RNA Polymerase II-dependent
transcription, and a promoter-specific DNA binding Gal4p Binding Domain (GAL4BD). We
developed expression vectors with subunits of RPA that contain mutations in the
phosphorylation domain fused to the GAL4BD (RPA-GAL4BD). RPA-GALA4BD fusion proteins
were combined with a random library of proteins fused to the GAL4AD and transformed into a
strain of Saccharomyces cerevisiae. Physical interactions between GAL4BD and GAL4AD fusion
proteins were identified by the expression of specific reporter genes. This method is being used
to identify proteins that preferentially interact with either phosphorylated or unphosphorylated
RPA. (64)

Harabin, Richard* and Jessica K. Nolan. York College of PA, York, PA 17362. A study of Red-
Bellied Turtles, Pseudemys rubriventris, at Codorus State Park (York County, PA). Red-bellied
turtles, Pseudemys rubriventris, are considered threatened in the state of Pennsylvania. Basic
information about the population of red-bellied turtles within Lake Marburg, such as the
population size and nesting location, are not known. A mark and recapture study was done
between June and September 2009. Over the course of the season only 3 red-bellied turtles were
marked. However, 46 painted turtles, 13 red-eared sliders, and 3 yellow-bellied sliders were
also marked. The population of red-bellied turtles was estimated to be only 5 (95% confidence
interval: 1-98), however the confidence intervals were very wide given the small number of
turtles captured. One location within the lake, Chapel Cove, was of particular interest. Both
female red-bellied turtles were captured in Chapel Cove. In addition, two females captured at
Chapel Cove during nesting season were subsequently recaptured in different locations. This
combination of evidence suggests that Chapel Cove may be a good nesting location. Some
turtles may then move to other locations outside of nesting season into areas considered better
for feeding or basking. This study is important as it may indicate areas that could be protected
by Codorus State Park to help the red-bellied turtle population recover. (137)

Harle, Kimberly*, James Kauffman. East Stroudsburg University, East Stroudsburg, PA 18301.
Prevalence of Babesia sp. in North American River Otters (Lontra canadensis) in Pennsylvania and New



Jersey - Spleens from 46 North American river otters (Lontra canadensis) from Pennsylvania and
New Jersey were tested for the presence of Babesia sp. 12/46 or 26% of otter spleen samples
tested positive. DNA was extracted and analyzed by polymerase chain reaction (PCR) for
Babesia microti. The product was visualized by gel electrophoresis. The PCR prevalence for
Babesia from PA was 32% and 22% for NJ. Of the 12 samples that tested positive, 8 were males
and 4 were females. The Babesia isolates will be sequenced and compared with each other and
with known sequences for Babesia microti. (134)

Harrison, Zachary*, Jeffery Thompson, and Deborah Ricker. York College of Pennsylvania,
York, PA 17405. Identification of a Mammalian Homolog to Amphibian Allurin, a Sperm
Chemoattractant-Allurin is a protein first identified in the Xenopus laevis oviduct and egg that
elicits sperm chemoattraction. Amphibian allurin is highly homologous to the mammalian
cysteine rich secretory protein (CRISP) family that contains several proteins found in the
mammalian male reproductive tract. Few, however, have been previously found in the
mammalian female reproductive tract. The objective of this study was to explore possible
allurin homologs in the female mouse (Mus musculus) reproductive tract. Reverse transcriptase
polymerase chain reaction (RT-PCR) was performed on RNA isolated from the mouse ovary,
oviduct, uterus, kidney, and skeletal muscle using primers designed for amphibian allurin. Gel
electrophoresis yielded a PCR product from the oviduct (300bp) that was not present in other
tissues. The oviductal product was ligated into a cloning vector and used to transform E. coli.
Successful transformants were selected randomly for nucleotide sequencing. A BLAST
comparison of this sequence against the mouse genome revealed homology to ubiquitin
conjugating enzyme (E2K). Using cysteine residues, E2K binds proteins thus tagging them for
proteasome degradation. Further research on the possibility that E2K may be involved in
protein dynamics during mammalian gamete interaction is required. (89)

Hasan, Nafis*, Ioana A. Marin*, Shyamal K. Majumdar. Lafayette College, Easton, PA 18042.
Investigation of the ATR-Mediated Checkpoint Activation by Tamoxifen-Induced DNA Damage -
Tamoxifen (marketed as Nolvadex) is one of the first effective drugs approved for the treatment
of advanced breast cancer - ductal carcinoma in situ. Typically, tamoxifen acts as a selective
estrogen receptor modulator (SERM) to inhibit the growth of cancerous cells. However, the
drug was also shown to cause DNA damage, which probably mediates several side effects. We
investigated the checkpoint pathway activated by tamoxifen-induced DNA damage. We
hypothesized that the activation of the ATR protein is what causes the downstream pathway to
apoptosis. The experiments were conducted on 4tl, murine mammary carcinoma cells. We
employed siRNA transfections to knock down the ATR gene, then proceeded with two different
protocols to asses the response of ATR-deficient cells to tamoxifen treatment. The first consisted
of a clonability assay, in which the ability of forming colonies was the growth response
indicator. The second was a cell growth kinetics study, in which the growth response was
measured through repeated ViCell counts. The results of both experiments indicated that the
ATR pathway is not the one activated by tamoxifen’s DNA damage activity. (48)

Helfrick, A.*, S. Chervenyak, and T. Light. Department of Biology, Shippensburg University,
Shippensburg PA 17257. Importance of terrestrial invertebrate inputs in the diet of Appalachian brook
crayfish Cambarus bartonii - The Appalachian brook crayfish is abundant in most higher-
elevation streams in south-central Pennsylvania, including many affected by acid precipitation.
These acidified streams (pH < 5.0) typically do not support fish, though brook trout are present



in downstream, less acidic, reaches of the same streams. We hypothesized that the absence of
trout might lead to changes in crayfish diets, due to reduced competition and predation.
Observations of crayfish actively foraging in daylight on terrestrial caterpillars dropping from
trees suggested that the terrestrial invertebrate component of crayfish diets might be enhanced
in the absence of trout. We tested this hypothesis in two upper elevation streams, Laurel Run
(Perry County) and Mountain Creek (Adams and Cumberland Counties), both of which have
upstream acidic reaches (pH < 4.8) and downstream reaches with increased pH (> 5.5) due to
remediation with limestone sand. We collected craytish, potential aquatic food sources, and
terrestrial invertebrates at upstream and downstream sites in both streams and analyzed stable
isotopes ratios of carbon and nitrogen to estimate the approximate contribution of each
component to crayfish diet. Preliminary results suggest increased dietary niche width of
crayfish, including increased usage of terrestrial invertebrate resources, in the more acidic
reaches that lacked fish. (139)

Hoeckele, Scott*, Anne Reeve. Messiah College, Grantham, PA 17027. Synthesis of an
Aspernigrin A Analog from a Model Pyrone - Aspernigrin A is a secondary metabolite produced
by the fungus Aspergillus niger, which can be found living symbiotically with the sea sponge
Axinella damicornus. Aspernigrin A has shown some cytotoxicity to certain strains of human
colon cancer, but the compound has never been synthesized for further study. The 3-carboxy-4-
pyridone ring system of aspernigrin A can be synthesized from a pyrone precursor. Thus,
commercially available 4-hydroxy-6-methyl-2-pyrone was used in a series of model reactions to
synthesize the 6-methyl analog of aspernigrin A as proof of concept for the reaction sequence.
The starting pyrone, when reacted with DMF dimethylacetal, provided an enamine
intermediate that was isomerized to 3-carboxy-6-methyl-4-pyridone using NH4OH and
dimethylamine in 61% yield and high purity, as shown by 'H- and 13C-NMR spectroscopy. The
1-benzyl analog of the pyridone was formed in an analogous reaction with benzyl amine,
accomplishing the isomerization and installing a protecting group in one step. These products
contain a carboxylic acid that must be converted to the amide seen in Aspernigrin A.
Conversion of the carboxylic acid to the amide is in progress with the benzyl and Boc protecting
groups. (59)

Hoffman, Michael ].*, and Howard P. Whidden. Department of Biological Sciences, East
Stroudsburg University, East Stroudsburg, PA 18301. Factors Affecting the Distribution of Hairy-
tailed Moles and Eastern Moles in Pennsylvania. - Published range maps on the distributions of
hairy-tailed moles (Parascalops breweri) and Eastern moles (Scalopus aquaticus) in Pennsylvania
suggest very little overlap in their current distributions. However, no studies have investigated
ecological factors, such as soil types, as possible explanations for these distributions. We used
collection locality data from over 300 museum specimens of these two species to assess possible
explanations for their current distributions. The Allegheny Front appears to form a major
divide between the two species, with hairy-tailed moles largely found north and west of the
Front and Eastern moles restricted to the south and east. We also examined published
descriptions of soil types and parent rock materials for the collection localities. Differences in
soil type do not appear to be a major factor affecting distributions, and similar parent rock
materials can be found for soils in the range of each species. However, hairy-tailed moles were
sometimes found in soils of glacial origin whereas Eastern moles were not. (132)



Horst, Elizabeth* and Wendy Boehmler. York College of Pennsylvania 441 Country Club Road
York, PA17403. Te mpor al and Spati al Expression solfin an Al zh
Zebrafish - Alzheimer’s disease (AD) is a neurodegenerative disorder characterized by senile
plaques in the brain. Decreased expression of the neuronal sortilin-related receptor (SORL1)
may be causally linked to AD pathogenesis. The zebrafish (ZF) model is becoming increasingly
used to study vertebrate development. It is believed that genes involved in neurodegeneration
may also play a role in neurodevelopment. Our aim was to determine sorl1 expression in the
adult ZF and the expression profile of sorl1 in ZF embryos. Using a reverse transcriptase
polymerase chain reaction strategy (RT-PCR), we determined that sorlT mRNA is expressed in a
variety of tissues in adult ZF including the brain. Whole-mount in situ hybridization showed
sorll expression in the forebrain, midbrain, hindbrain and spinal cord of 24 hours post
fertilization (hpf) embryos and in the midbrain-hindbrain barrier, hindbrain and spinal cord of
48 hpf embryos. These findings suggest a spatio-temporal expression of sorl1 in ZF embryos.
The identification and expression profile of the sortilin-related receptor gene should allow us to
use the power of zebrafish genetics to analyze the functional properties of this receptor. (85)

Howard, Derek*, Caitlin McMahon*, Anne Reeve. Messiah College, Grantham, PA 17027.
Progress in the Synthesis of 6-Phenylmethyl-4-hydroxy-2-pyrone as an Aspernigrin A Precursor -
Aspernigrin A is a secondary metabolite produced by the fungus Aspergillus niger, which can be
found living symbiotically with the sea sponge Axinella damicornus. Aspernigrin A has shown
some cytotoxicity to certain strains of human colon cancer, but the compound has never been
synthesized for further study. The 3-carboxy-4-pyridone ring system of aspernigrin A can be
synthesized from a pyrone precursor. The synthesis of the required pyrone, 6-benzyl-4-
hydroxy-2-pyrone, was attempted from xxx, but the installation of the silyl enol ether protecting
group was not reproducible. A redesigned synthetic scheme involves Pd-mediated cross
coupling of a brominated pyrone. Progress on the required bromination reaction to initiate this
sequence will be described. (117)

Hurst, Stephen* and Jodi L. Yorty, Elizabethtown College, Elizabethtown, PA 17022. Increasing
the Immunogenicity of a Tumor Rejection Antigen - Cells transfected with the oncoprotein from
Simian Virus 40 (5V40), large tumor antigen (Tag), can form tumors in Balb/c mice due to the
weak immune response generated against amino acid residues 499-507 of Tag. This peptide
binds to MHC I (H2-Kd) and is presented on the tumor cell surface. The complex is then
recognized by cytotoxic CD8+ T lymphocytes which kill the tumor cell. Previous studies have
demonstrated that the anchor residues of this peptide (positions 2, 5,and 9) are not ideal for
binding to MHC I. It was hypothesized that changing the anchor residues to the ideal amino
acids would stabilize the MHC I:peptide complex and therefore increase the immunogenicity of
the tumor cells. However, purified peptides containing the altered anchor residues, did not
exhibit increased binding affinity to MHC I. These altered peptides also failed to stabilize MHC
I on the cell surface. Current studies are examining the in vivo response to the various purified
peptides. Additionally, the role of antigen processing is being examined by immunizing mice
with cells transfected with full-length Tag containing altered anchor residues.(66)

Hussein, Madina*, Sandhya Arjun, Maria Kitchens-Kintz, and Howard P. Whidden.
Department of Biological Sciences, East Stroudsburg University, East Stroudsburg, PA 18301.
Identification and Distribution of White-footed Mice and Deer Mice (genus Peromyscus) from
Northeastern Pennsylvania. - The two species of Peromyscus found in Pennsylvania, the white-



footed mouse (P. leucopus) and the deer mouse (P. maniculatus), are sometimes difficult to
distinguish because of similarity in size and pelage characteristics, especially for juveniles.
However, these two species can be readily identified through a multiplex PCR technique that
uses species-specific primers for the two species. We used this technique to identify more than
60 Peromyscus specimens collected from the Upper Delaware Scenic and Recreational River
corridor in northeastern Pennsylvania. We found both species to be common in the Upper
Delaware River corridor. This contrasts with the Delaware Water Gap National Recreation
Area, where previous sampling found the white-footed mouse to be widespread and abundant
and the deer mouse to be restricted to relatively few sites. The multiplex PCR technique
unambiguously identified our specimens, and is a relatively simple lab technique for the
identification of these two species. Additional research using this technique should help clarify
the exact distributions and habitat preferences of these two species in northeastern
Pennsylvania. (32)

Janzen, Christopher*, Patricia L. Henegan, and Brian Mangan. Susquehanna University,
Selinsgrove, PA, 17870. The Bio-Accumulation of Mercury in Fish Scales. The bio-accumulated
mercury in fish of the Susquehanna River was studied in fish scales. Walleye and small mouth
bass were the predominant focus due to their popularity as game fish, differences in size,
trophic level, and high population. Total mercury, as determined using a Milestone Direct
Mercury Analyzer-80, was used as a proxy for the amount of methylmercury. In this
preliminary study, fish scale mercury concentrations will be correlated with fish size and
harvest location. In addition, data from archived fish scale samples will be compared with
analyses of modern samples to investigate temporal trends in fish mercury concentrations. (123)

Jones, Gillian* and Steven Mauro. Mercyhurst College, Erie, PA., 16546. Screening for temperate
phages conferring selective advantage to their hosts- Phages are the most ubiquitous organism in
aquatic environments and are a crucial component to any aquatic ecosystem. Metagenomic
studies indicate that the majority of phage genes in these environments are unique, possessing
no homologues in species whose genomes have been sequenced and characterized. Thus, phage
DNA in aquatic ecosystems represents the greatest uncharacterized genetic diversity in the
world. In this study, we have constructed a screen to select for phages that contain novel genes
that confer selective advantage to their bacterial host under physiologically relevant
environmental stressors. Our preliminary results of this characterization will be presented. (98)

Jones, Heather!", Snider Desir!, Audrey Foster!, Brian Chwiecko?!, Matthew Junker?, and
Carsten Sanders!. Departments of Biology! and Physical Sciences?, Kutztown University,
Kutztown, PA 19530. Probing CCHL (Cytochrome ¢ Heme Lyase) binding to IAP (Inhibitor of
Apoptosis) as a new mechanism for activating apoptosis (programmed cell death) - Apoptosis
(programmed cell death) is a process in multicellular organisms that causes unneeded or
potentially harmful cells to self-destruct. This process can be triggered by the release of certain
mitochondprial proteins into the cytosol. Recent work indicates that cytochrome c heme lyase
(CCHL), required for cytochrome c biogenesis in the mitochondrial intermembrane space, may
be a new protein with such an apoptosis-triggering function. Its mechanism appears to involve
the cytosolic inhibitor of apoptosis protein (IAP), which keeps a group of pro-apoptotic cysteine
proteases (caspases) de-activated. Binding of CCHL to IAP may lead to caspase activation and
hence apoptosis. To biochemically test for a direct CCHL-IAP interaction, a Strep-tagged yeast
CCHL and a GST (glutathione-S-transferase)-tagged mammalian IAP were co-expressed in



Escherichia coli. Both proteins expressed to high levels. Affinity purification of the GST-IAP
fusion resulted in co-purification of the CCHL derivative as detected by an anti-Strep
immunoblot. This co-purification verifies the hypothesis that CCHL and IAP associate with
each other. Parallel experiments are carried out using human and Drosophila CCHL and IAP
homologs. The functionality of any CCHL-IAP interaction will be examined using purified
caspases and a protease-specific assay. Such a functionality would identify a new cellular
mechanism for activating apoptosis. (77)

Kauffman, James C.* and Jane E. Huffman. East Stroudsburg University, East Stroudsburg, PA
18301. Seasonal Dietary Preferences of Northern River Otters (Lontra canadensis) in Pennsylvania
and New Jersey - Seasonal dietary preferences of the northern river otter (Lontra canadensis) were
investigated through the analysis of stomach content samples collected from otter carcasses
throughout Pennsylvania and New Jersey. A total of 60 stomachs were removed from carcasses
collected during winter, and were subsequently analyzed for the presence of prey remains in
order to determine seasonal dietary preferences of river otters. Fish, crayfish, insect, amphibian,
and mammal remains were identified as prey items within otter stomach samples. Fish remains
were most abundant (93%) followed by crayfish (26%). The most abundant fish prey included
species within the families Centrarchidae (46%) and Catastomidae (22%). Other prey items
identified included muskrat and insect remains. These data suggest that during the winter,
otters in Pennsylvania and New Jersey prey almost exclusively on fish and crayfish. We
suggest that otters are not showing selective preference in regards to prey selection. It is more
likely that otters are consuming the most abundant, slowest-swimming fish species. Further
dietary analyses from other seasons are recommended to provide a more comprehensive
representation of river otter diet in these states. (36)

Kida, Jillian* and Angela R. Hess. Bloomsburg University, Bloomsburg PA 17815. A
Subpopulation of Poorly Aggressive Melanoma Cells Express High Levels of EphA2 and Have an
Increased Proliferative Capacity. Melanoma becomes the greatest health risk once it has
metastasized. A melanoma metastatic phenotype is characterized by increased proliferation,
invasion, and migration. EphA2, a receptor protein, has been found to be over expressed in
melanoma and has been associated with promoting a metastatic phenotype. We hypothesized
that an increasing expression levels of EphA2 found in subpopulations of the human poorly
metastatic A375P melanoma cell line would correlate with an increase in proliferative capacity
and ability to grow in soft agar. A subpopulation of A375P cells, A375P-10, expressed the
greatest level of EphA2 protein and also had the highest rates of proliferation; whereas A375P
cells showed the least amount of EphA2 protein and had the lowest proliferative capacity. The
ability to form colonies in soft agar was also tested and it was observed that the size of the
colonies were smallest when formed from A375P cells, and largest when formed from A375P-
10. This study demonstrates that EphA2 expression correlates with the ability of melanoma cells
to proliferate and form large colonies in soft agar. Work funded by the Pennsylvania Academy
of Sciences undergraduate research grant (to J.K), the Melanoma Research Foundation, and
Bloomsburg University Research and Disciplinary Grant (to A.R.H.). (15)

Kilmer, John A. *, Renae E. Marshall*, Mike D. Bilger, and Jack R. Holt. Susquehanna

University, Selinsgrove, PA 17870. The Assessment of Rock Baskets as Artificial Substrate Samplers
for Benthic Macroinvertebrates: Native Rock and Limestone in a Large River System, the Susquehanna
River at Byers Island- Riverine ecosystems are functions of their watersheds, geology, land use,



and upstream biology. Benthic macroinvertebrates reveal much about the ecosystem and its
drainage basin. The Susquehanna River is a large and complex ecosystem with little lateral
mixing below the confluence of the North and West Branches. To learn more about the
Susquehanna River Basin, four sites were chosen along a transect ten kilometers below the
confluence of the Susquehanna near Hummels Wharf, PA. To test established monitoring
methods for artificial substrate samplers and to determine which artificial substrate type will be
used for future studies, three pairs of samplers containing limestone and native rock were
placed at each site for seven weeks. Communities of benthic macroinvertebrates developed on
the artificial substrates and were processed, identified, categorized, and counted. Advantages
and disadvantages of the two artificial substrate types are weighed and presented here.
Chemical and physical measurements confirm the absence of lateral mixing on the
Susquehanna but do not characterize the sites on the transect. Species indices of the
macroinvertebrates illustrate significant and surprising differences between the four sites and
suggest that the Susquehanna River at Byers Island is at least three independent streams
flowing in the same channel. (153)

Kindlin, Craig M.* and Richard S. Stewart. Shippensburg University, Shippensburg, PA 17257.
Evaluation of an Allegheny Woodrat (Neotoma magister) Population Pre- and Post- Construction in the
North Block of the Tuscarora State Forest, South-Central Pennsylvania - This study was performed
as a result of activities associated with the construction of a gas pipeline through a known
occurrence of a state-threatened Allegheny woodrat population. In Pennsylvania, the
Allegheny woodrat is found in the Ridge and Valley Province and portions of the Appalachian
Plateau where suitable habitat exists. The Allegheny woodrat lives in remote rocky habitats,
caves, overhangs, and deep crevices along the ridgetops. From 2007-2009, we assessed the
demographics of this population and monitored their status through the construction activities.
Over the 3-year period, 891 trap nights occurred with a total of 45 captures and a 5.05 percent
capture rate. Seventeen individual Allegheny woodrats were captured, ear-tagged and
released. Data gathered from each individual woodrat included: weight, specific location, sex,
reproductive state (for females regarding lactation), and relative pelage color to determine
juvenile or adult status. In 2008, 5 woodrats including one adult male, 2 adult females, 1
juvenile male and 1 juvenile female were captured, ear-tagged, and fitted with radio-collars to
monitor their movements during the construction phase of the project. From this study, we
were able to propose mitigation actions to protect this species from direct impacts that may
effect a known population. (33)

Klein, Sarah*, Sakina Khaku, and André P. Walther. Cedar Crest College, Allentown, PA
18104. Regulation of the cell cycle DNA damage checkpoints by Replication Protein A phosphorylation in
Saccharomyces cerevisiae d Cell cycle checkpoints arrest cell cycle progression in the presence of
DNA damage to allow DNA repair pathways to function. Once the damage is repaired, the
checkpoint is turned off and the cell cycle resumes. If the damage is unrepairable, the cell
eventually overrides the checkpoint and the cell cycle resumes in the presence of damaged
DNA through a process called adaptation. The single-stranded DNA binding protein
Replication Protein A (RPA) is phosphorylated in response to DNA damage and has been
implicated in checkpoint activation. To investigate the effects of RPA phosphorylation on
checkpoints and adaptation, phosphorylated amino acids of RPA were mutated to alanines
(RPA-ala) to imitate constitutively unphosphorylated RPA, or aspartic acids (RPA-asp) to imitate
constitutively phosphorylated RPA. Unrepairable DNA damage was induced to activate the




G2/M checkpoint, and progression through the cell cycle was monitored for 24 hours. The RPA-
asp strain adapted normally, while the RPA -ala strain showed a defect in adaptation. Ku70, a
protein that plays an important role in double-strand break repair, failed to adapt, but this
defect was suppressed by the RPA-asp mutation. Our results demonstrate that RPA
phosphorylation plays a critical role in releasing cells from the G2/M checkpoint. (63)

Klomps, Lawrence V.* and Christopher B. Goguen. Science Program, Pennsylvania State
University, Hazleton, PA 18202. Diet of common barn owls nesting on Vermejo Park Ranch,
northeastern New Mexico - The Common Barn Owl (Tyto alba) is a broadly distributed raptorial
bird which primarily preys on small mammals, typically rodents. Prey composition, however,
varies substantially by region. The purpose of our study was to use pellets to analyze the diet of
Barn Owls nesting along two stream systems running through shortgrass prairie habitat on
Vermejo Park Ranch, northeastern New Mexico. During May -July 2009, we collected pellets at
4 nests, 2 nests each along Cerrossoso Creek and the Vermejo River. After dissection, we
quantified prey abundance, by genus, by totaling crania. In 228 pellets, we found 558 vertebrate
prey items consisting of 12 genera of mammals, as well as some birds. The most abundant prey
items were harvest mice (Reithrodontomys spp., 24.2%), pocket gophers (Thomomys spp., 18.3%),
voles (Microtus spp., 16.1%), kangaroo rats (Dipodomys spp., 13.6%), and deer mice (Peromyscus
spp., 12.0%). Although the dominant prey were similar for nests in both stream systems,
Cerrossoso nests had a greater proportion of harvest mice and voles and a lower proportion of
kangaroo rats and pocket gophers than Vermejo nests. (136)

Kocher, Neil *1, Jai Shah!2, Michael Ritsick!, Emily Debuck!, Xing-Wang Deng?, Terzaghi,
William?2. 1: Wilkes University, Wilkes-Barre, PA 18766. 2: Yale University, New Haven CT
06520. Antisense transcripts of light-requlated rice genes- Natural antisense transcripts (NATs) are
RNAs complementary to sense RNAs that are known to play roles in gene regulation. This
study examined 21 genes with antisense partners which are involved in light-regulated
pathways in Nipponbare rice (Oryza sativa japonica). Of the 21 genes with antisense partners, 17
were detected by RT-PCR in Nipponbare shoot and root cells. Low molecular weight RNA
blots of the Os03g07300/ Os03g07310 gene pair revealed a root-specific small RNA (~40
nucleotides). Similarly, low molecular weight RNA blots of the Os12g05660/ Os12g05680 gene
pair showed small RNAs derived from exon 13 of Os12g05680 that were not present in
Os12g05660. RT-PCR of the Os12g17600 rbcS gene on chromosome 12 detected multiple small
antisense fragments rather than one continuous RNA. Os11g02610/ncRNA769 and
0s12g02530/ncRNA768, two RPT2 genes and antisense small RNAs involved in ribosomal
RNA processing, were detected in the same tissue, raising the question of whether they coexist
in the same cells. The results of this research will be used to determine whether NATSs play
regulatory functions in Nipponbare light responses. (101)

Kohler, Neil*, and Matthew Persons. Susquehanna University, Selinsgrove, PA 17870. Reading
between the (drag) lines: Can male wolf spiders assess female number, male competition, and temporal
order of silk deposition by silk cues alone? i Females of the wolf spider, Pardosa milvina, produce
silk draglines to attract prospective mates and induce male courtship. Males produce draglines
but its function remains unclear. Males may use silk to attract females or mask female signals
from competing males. Males could benefit by determining the temporal order of male and
female silk deposition to assess whether other males are currently pursuing a female or whether
females were in the area last. If males can discriminate between individual spider’s silk, then



they could potentially evaluate local sex ratios indirectly via silk. We measured male courtship
intensity and silk deposition over a 30 minute period in the presence of silk from different
combinations of conspecific males and females that deposited silk over different time periods
and in different temporal sequences. Preliminary results suggest that male courtship increases
with increasing duration of female silk deposition and with the number of females that had
deposited silk. Male courtship intensity rose in the absence of other males and when females
deposited silk last. Male silk deposition increased when female silk was present. Results suggest
that males can discriminate between number of females present and temporal order of silk
deposition by male and female conspecifics. (145)

Koroncai*, Bob and Pablo R. Delis. Shippensburg University, Shippensburg, Pennsylvania,
17257. Fish Diversity in Salt Marsh Tidal Pools at Wallops Island, Virginia, USA. -Saltwater
marshes represent coastal ecosystems perceived to have rich biodiversity but characterized by
the presence of a dominant marine intertidal plant such as Spartina sp. Within these ecosystems,
hydrographic and topographic peculiarities determine the presence, density, and characteristics
of intertidal pools. These pools are “temporary islands” of aquatic biodiversity with complex
and dynamic communities that link aquatic and terrestrial environment. In June of 2009, we
sampled three tidal pools at Wallops Island, VA, to determine their chemical characteristics and
fish community composition. Our seining protocol captured four different species of fish, a
total of 1845 individuals, of which 53.49% were Sheepshead Minnows (Cyprinodon variegatus).
The Marsh Killifish (Funduluds confluentus) with 35% was the second most abundant species.
The sex ration in the Sheephead Minnows was approximately 99.7:0.3 in favor of females. Pools
average physicochemical characteristics were within normal limits; dissolved oxygen 4.88
mg/L, salinity 31.3 ppt, temperature 31.2 °C, and water volume 54.31 m?. Harsh, highly
fluctuating, conditions might be some of the factors determining decreased fish species richness
and favoring the success of a specialist, such as the Sheephead Minnow, in intertidal pools in
the saltwater marshes of Wallops Island. (138)

Leidy, Timothy* and Lawrence Mylin. Department of Biological Sciences, Messiah College,
Grantham PA 17027. Installation and Initial Use of a Digitally-Controlled Focusing and CCD Camera
Image Capture System with Deconvolution Software -The Biological Sciences department at
Messiah College used grant funds from the Whittaker Regional Program to purchase a
computer-controlled focusing and image capture system with deconvolution software. The goal
of this project was to assemble the camera and focusing system, and to test the capabilities of
the deconvolution system using live cells. The intent was to demonstrate the utility of the
deconvolution system for students and professors in future research projects. Immortalized
murine cells transfected with GFP or DS-Red proteins targeted to various subcellular
compartments or structures were prepared for viewing through inverted or upright
microscopes. The computer was used to take stacks of pictures (from sequential focal planes)
using monochrome CCD camera; the stacks were then processed and visually optimized for
aesthetic quality using the deconvolution software. Post-deconvolution pictures obtained by the
CCD camera looked superior to pictures taken with a typical digital camera, and the overall
results were extremely promising. Multiple “technical” issues which had to be addressed to
allow clearly focused images to be generated from the serial stacks will be reviewed. (50)

Lent, Nathan H,* Katie A. Pokiniewski*, and Eric P. Ingersoll. Department of Biology, Penn
State Abington, Abington, PA 19001. Expression Patterns of Matrix Metalloproteinases 14 and 17



During Sea Urchin Development. The matrix metalloprotease (MMP) family is involved in many
normal and pathological processes, including extracellular matrix degradation, angiogenesis
and tumor cell metastasis. Their structures are highly conserved across many species. In this
study, the temporal and spatial expression of MMPs 14 and 17 were examined. Both of these
proteins are membrane-associated MMPs. MMP14 is a transmembrane protein and MMP17 is a
GPl-linked protein. While the function of MMP17 has not been established in normal tissues,
MMP14 plays a crucial role in connective tissue metabolism and the formation of the skeleton.
Sea urchin MMP 14 is expressed throughout embryonic development reaching its maximum
expression levels in late-stage embryos while MMP 17 was found to be expressed in a variable
pattern during blastula and gastrula stages. We will present our data regarding the temporal
and spatial expression patterns of these MMPs during sea urchin embryo development. (88)

LeSage, Karen E.* and Bernard Fried. Lafayette College, Easton, PA 18042. Further studies on
encystment and excystment of Zygocotyle lunata - This study reports further observations on
encystment and excystment of the paramphistomid trematode Zygocotyle lunata. Of numerous
substrates tested in the laboratory for cercarial encystment, i.e. plastic and glass dishes,
Styrofoam, aluminum foil, snail shells, and cheese cloth, all but cheese cloth allowed for 100 %
encystment within 4 hours of cercarial shed. Numerous physical and chemical factors were
tested to kill cysts, and their capacity to do so was determined on the subsequent inability of
cysts to excyst within a chemical excystment medium. Vinegar, Italian salad dressing, soy sauce,
and 10% solutions of sucrose, acetic acid and sodium chloride were the most detrimental.
Freezing and boiling of cysts also killed them. Several marinades such as lemon juice,
Worcestershire sauce, and various concentrations of potassium permanganate, did not kill the
majority of cysts tested. Since Z. lunata is a potential food borne trematode for humans and
animals, it is important to determine suitable ways to control or kill these cysts. (11)

Lewis, Dana*, Heather Stanley*, Morgan Boyer, Tami Myslewiec, and David Dunbar. Cabrini
College, Radnor, PA 19087. Small Subunit Ribosome Gene Divergence in Halosimplex carlsbadense is
an Adaptation to Different Growth Conditions - Halosimplex carlsbadense is a halophilic archeaon
that was isolated from a 250 million year old salt crystal from the Salado formation in New
Mexico. This rod shaped, gram-negative, obligate aerobe is unable to grow on complex media
containing carbohydrates, amino-acids, fats or nucleic acids, all of which are typically used for
energy production. The inability to use these molecules as nutrients suggests two possibilities;
either that H. carlsbadense possesses novel catabolic pathways or lacks membrane transport
enzymes necessary to utilize such substrates. A detailed growth curve analysis was performed
in order to gain more insight into the basic biology and to compare the growth characteristics of
H. carlsbadense to other halophilic microorganisms. H. carlsbadense was grown in a defined
glycerol-acetate medium containing 25% NaCl with a pH of 7.4. Results from these studies
indicate optimal growth characteristics similar to that of other members of the Halobacteriaceae
family. This organism also displays unique molecular characteristics. H. carlsbadense has two
divergent 165 rRNA genes A and C. Reverse-transcriptase (RT)-PCR experiments were
performed demonstrating expression of both genes A and C. Interestingly, under ideal salt
conditions, gene A is preferentially expressed but under altered salt conditions gene C is
preferentially expressed. (97)

Linden, Lara*, Jacqueline McCullough, Mark Gooss, Andrew Berglund, Advisors: Durwood
B. Ray PhD., Frederic J. Brenner PhD. 100 Campus Drive, Grove City College, Grove City, PA



16127. Maternal Genetic Variance Determined by Sequencing Odocoileus virginianus (white-tailed deer)
mtDNA D-Loop - Based on a limited number of studies involving electronic monitoring, female
white-tailed deer (Odocoileus virginianus) are suggested to exhibit philopatric behavior, ranging
only a few square kilometers within their lifetime, whereas male deer are known to range in
areas of 80 square km. Studies of mitochondrial DNA genetic variation to independently
determine this breeding pattern are limited. We hypothesized that deer within herds obtained
from two municipal parks in Dayton, Ohio are more closely maternally related to each other
than they are to herds located in Mercer County, Pennsylvania. After isolating DNA from
muscle or liver samples, the mitochondrial D-loop was amplified, purified, sequenced and
compared to the previously published D-loop sequence of a Dayton park sample to map
mutations. Each deer sequence displayed a unique set of genetic variations, or haplotype. We
discovered fourteen previously unknown haplotypes. Haplotypes discovered in the two Dayton
parks were highly similar within each herd and showed greater disparity with the Mercer
County deer. The preliminary data of our genetic study has already shown that although there
are a large number of haplotypes within whitetail deer populations in Ohio and
Pennsylvania, the data to date supports the existence of philopatry in female deer populations.
(34)

Longenecker, Darin*, Kimberly Simmons*, and Alyssa C. Bumbaugh. Shippensburg
University, Shippensburg, PA 17257. The detection of serine-protease autotransporters of
Enterobacteriaceae (SPATEs) within the phylogenetic framework of the invasive Escherichia coli -
Enteric bacterial pathogens such as Shigella and the enteroinvasive pathovar of Escherichia coli
(EIEC) are a bacterial cause of diarrheal diseases in humans and non-human primates. The
pathogenic phenotype is due to the gain of a large virulence plasmid, the acquisition of mobile
blocks of virulence genes known as pathogenicity islands, and loss-of-function mutations
caused by large genomic deletions (called "black holes") or smaller changes (SNPs or indels)
that result in antivirulence loci. Together, these genomic changes have enhanced virulence
characteristics in Shigella and EIEC. Many of the pathovars of E. coli and Shigella are able to
produce high-molecular-weight serine protease autotransporters (SPATEs) which function in
virulence by causing damage to the host. In this study, we examined the distribution of
SPATES within a phylogenetic framework to determine if there is lineage specific acquisition in
Shigella and EIEC. This approach can provide candidate genes that can be used to identify
lineages responsible for the most virulent infections. (95)

Lowry, Dustin L.* and Pablo R. Delis. Shippensburg University, Shippensburg, Pennsylvania
17257 Demographics and Morphometric Characteristics of breedingCope 6s Gr ey Tree Frog
chrysoscelis) at Wallops Island, Virginia, USA. Cope’s grey treefrog, Hyla chrysoscelis, is found
throughout the eastern United States, from Texas to Delaware. This arboreal species breeds
from May to August, using temporary shallow pools. In June of 2009, we conducted nocturnal
walking transects, at the Marine Science Consortium, Wallops Island, VA, to determine life
history traits in a suspected population of H. chrysoscelys. We positively identified or hand
captured 75 adult individuals, of which 28 amplexing pairs were measured and allowed to
ovoposite in the lab. Average female snout vent length (SVL) and tibiofibula length (TL), were
larger than male’s. The smallest reproductive female was 34 mm in SVL, while the average
clutch size was1284.8. We detected a weak positive correlation between female SVL and clutch
size. We estimated the relative density of H. chrysoscelis at 7.5 individuals/ha with a sex ratio
(M/F) of 0.41:0.59. To our knowledge, this is the first morphometrics and life history study on



H. chrysoscelis in the southern Delmarva Peninsula. While we hope to continue expanding our
knowledge, and monitoring its status in the future, we are concerned that rapidly encroaching
human disturbances will threaten the survivorship of this H. chrysoscelis population. (28)

Lutter, Robin M* and Cynthia Walter, Ph.D.. Biology Department, St. Vincent College,
Latrobe, PA 15650. The effect of circa-neutral abandoned mine drainage in pulse and constant amounts
on the decomposition of cattail (Typha latifolia) leaves - Abandoned mine drainage (AMD) occurs in
coal mining regions in Pennsylvania and throughout the world. Wetlands (construction
completed 1999) near Saint Vincent College reduce iron hydroxide in AMD from 90 ppm in the
wetland Input (I) to 3-6 ppm in the Output (O). In order to compare plant decomposition in
treated and untreated AMD, cattail leaf sections were incubated for 7 weeks in replicate, aerated
incubation chambers containing Input (I) or Output (O) water. After 2 weeks, an extra set of
Output chambers received 30 % of Input water to simulate an AMD pulse (P) that occurs after
tflooding. Water quality had a statistically significant effect on the force necessary for leaf
penetration. (Anova: Single Factor, p=0.01). Consistent with hypotheses, Input samples required
the most weight (in grams) for penetration (86.2 + 8.7), Output samples the lowest (33.5 + 23.1)
and Pulse intermediate (44.2 + 6.9). Water quality had a nearly statistically significant effect on
microbial respiration (Anova: Single Factor p=0.06). As predicted, oxygen consumption (in
ppm) after 15 hours for Input water samples was lowest (2.4 + 0.2) Output highest (3.1 £ 0.5)
and Pulse intermediate (2.8 £ 0.1). In summary, both chronic and pulse AMD negatively impact
wetland plant decomposition. (150)

Madonia, Michael J.* 1.2, Andrew S. Zellner 12, Jane Huffman?!, Kelcey Burguess?, Patrick
Carr?, Eugenia Skirta'. 1 Northeast Wildlife DNA Lab, East Stroudsburg University, East
Stroudsburg, PA 18301. 2New Jersey Division of Fish and Wildlife, Trenton, NJ 08625.
Evaluation of Aversive Conditioning in New Jersey Using Satellite Collars on Black Bears (Ursus
americanus) - Increased negative interactions among residents and Black Bears (Ursus
americanus) continue to escalate throughout New Jersey resulting in evaluating the effectiveness
of aversive conditioning on nuisance bears. During the months of May and June in 2008, nine
nuisance adult female bears were captured in Hardyston, Vernon and West Milford Townships
and were subjected to either a hard or soft release. Four treatment bears were aversively
conditioned at the capture sites utilizing rubber buckshot and dogs and five control animals
received no aversive conditioning. Each bear was outfitted with a satellite collar and 19,918 GPS
points were collected throughout the study period. We calculated the distances both groups had
traveled from the capture site and if avoidance of urban areas was demonstrated after aversive
conditioning had been implemented. Landscape analysis and fixed kernel home ranges were
established to determine correlation between landscape use and nuisance activity. GPS
coordinates indicate both groups of bears returned back to an urban setting after being released.
Bears that were aversively conditioned displayed a temporary avoidance of the capture site but
returned within a short duration. Aversive conditioning may provide a temporary, short-term
avoidance of the conditioning site and shift nuisance behavior to other locations. (37)

Magestro, Leanne* and Michael A. Elnitsky. Department of Biology, Mercyhurst College, Erie, PA
16546 USA. Environmental triggers for the acquisition of freeze tolerance and enhanced antioxidant capacity in
the goldenrod gall fly, Eurosta solidaginis 8 Many animals rely upon seasonal changes in environmental
conditions - temperature, water availability, photoperiod - to cue their preparation for winter survival.
In the northern United States, freeze-tolerant ectotherms, such as the larvae of the goldenrod gall fly



(Eurosta solidaginis), readily survive the freezing of their body fluids, often promoting ice formation at
high subzero temperatures. These larvae undergo a marked transition from freeze intolerant during
summer and early fall to freeze tolerant during late fall and winter. The purpose of this study was to
investigate the correlation between ambient environmental conditions and larval cold hardiness in
order to better understand the acquisition of freeze tolerance in gall fly populations in northwestern
Pennsylvania. Along with declining ambient temperature, gall water content decreased throughout
autumn, with a marked drop in the latter part of October. This time period was strongly correlated
with an abrupt enhancement of freeze tolerance as indicated by larval survival at -20°C for 24 h.
However, neither the body fluid osmolality nor supercooling point of the insects demonstrated an
abrupt change, but increased steadily throughout the study. These results provide insight as to the
environmental triggers for the acquisition of freeze tolerance in ectotherms of the northern United
States. (111)

Makkay, Amanda M.2*, Kelcey I. Burguess®, Andrew S. Zellner=, Jane E. Huffmana. 2East
Stroudsburg University, Applied DNA Sciences, Northeast Wildlife DNA Laboratory, East
Stroudsburg Pennsylvania. PNew Jersey Division of Fish & Wildlife, Clinton Wildlife
Management Area, Hampton, New Jersey. <Pennsylvania Game Commission, Headquarters,
Harrisburg, Pennsylvania. Retrofitting Dumpsters with Bear Resistant Lids to Reduce Human-Bear
Conflict in New Jersey. Black bear populations are increasing throughout North America. When
areas of black bear population expansion overlap regions of substantial human use, conflict can
ensue. Human bear conflicts can have negative economic, health/safety, and social impacts.
Attraction to human foods brings bears into more frequent contact with people, resulting in a
higher probability of negative human-bear encounters. In order to achieve successful
management of human-bear conflicts, the use of bear-resistant lids outfitted on dumpsters is
one management tool. We evaluated the efficacy of modified bear resistant lids that were
installed on dumpsters in a community in northwestern NJ. Black bear sows exhibiting
nuisance behavior were trapped in the community at dumpster sites, outfitted with either
radio-telemetry or GPS satellite collars, and their movements were tracked for the year prior to
the installation of the retrofitted bear-resistant dumpster lids. After the lids were installed,
movement patterns of the sows were monitored for the following year to determine to the
extent at which bears alter their behavior and leave the area when dumpster access in no longer
available. Residences of the community were also surveyed and offered educational programs
regarding the black bear population in their community. (38)

Martin, Ashley.*, Kaur, Nitasha* and L.H. Elliott. Shippensburg University, Shippensburg,
PA 17257. Role of Atg5 on Kinetics of Expression of Autophagy Related Genes in Adherent Glioma
Cells. - Autophagy is a cellular process that involves recycling of organelles and cytosol
macromolecules in response to cellular stress. Autophagy has also been implicated in various
differentiation pathways, processing of pathogens, cell survival and neurodegenerative
diseases. Further it may represent an alternative mechanism of programmed cell death and
tumor suppression. It is regulated by multiple Atg genes and involves wrapping cytoplasm
contents in double membrane vesicles, autophagosomes, for targeting to lysosomes. Previous
studies in our lab demonstrated that Atg 5, which is critical for autophagosome formation, is
mutated and not functional in SNB19 glioma cells (SNB19M). In this study, we used RT-PCR to
compare the expression of autophagy proteins, Atg5, Beclin, LC3, Atg 12, and Atg 13 in
SNB19M and SNB19 cells expressing functional Atg5 (SNB19N) under conditions that stimulate



autophagy. The data indicate that the expression of functional Atg5 shifts the kinetic pattern of
expression of all Atg genes investigated in this study. (76)

Martin, Jennifer M.A*, Richard BouchardB, Virginia B. Pett® Hannah S. TimsA A: Messiah
College, Grantham, PA 17027 B: The College of Wooster, Wooster, OH 44691. Subunit Exchange
between Oligomeric Complexes of Zea Mays Small Heat Shock Protein, ZmHsp17.0, using Fluorescence
Resonance Energy Transfer. - Small heat shock proteins (sHsp) are a group of low weight (>30 kD)
molecular chaperones belonging to the a-crystallin superfamily. While originally identified as
being expressed during heat shock, additional studies have suggested that sHsps are expressed
in response to a variety of cellular stresses and may be involved in more subtle roles in vivo.
While found almost ubiquitously, plants express a disproportionately large number of sHsps
that are classified into more than six distinct categories based on cellular localization. Important
to this study are two cytosolic groups of sHsps; class I, that has been extensively studied, and
class II, of which little is specifically known. Several mechanisms of chaperone activity have
been proposed for sHsps, one crucial component of which appears to be the
dissociation/reassembly of sHsp oligomers. This project seeks to further understand this
dynamic nature of oligomeric sHsp structures by determining the rate of subunit exchange of a
class II sHsp, ZmHsp17.0, using fluorescence resonance energy transfer (FRET). Subunit
exchange will be monitored in the presence and absence of partially unfolded protein
substrates, and as the temperature of the solution increases, which is thought to “activate” the
sHsps to protect against aggregation. (114)

Martin, Katrina, Jonathan Lorgunpai, and Richard W. Schaeffer.* Department of Chemistry
and Biochemistry, Messiah College, Grantham, PA 17027. Synthesis and Stability of Stoichiomers
in the Copper(Il) Hydroxynitrate Mineral System: A Study of Likasite, Rouaite, and Gerhardtite d The
copper(Il) hydroxynitrate mineral system consists of three stoichiomers: likasite, rouaite, and
gerhardtite. The laboratory synthesis and stability were studied to understand diagenesis and
stability of these materials in nature. Aqueous double-jet addition methods were optimized to
produce high-purity, well-crystalized likasite and rouaite as indicated by powder x-ray
diffraction (XRD) analysis, however, gerhardtite could not be formed without the presence of
rouaite. Moreover, careful evaluation of powder x-ray diffraction results also shows that
literature syntheses reporting phase-pure gerhardtite typically misidentify gerhardtite as
rouaite. A two-step reaction sequence involving the formation of Cu(OH): followed by the
incorporation of aqueous nitrate ion is proposed as determined by XRD and pH measurements
over time. Relative stabilities for the stoichiomers were determined by the measurement of
activity-based solubility constants: likasite 2.3 (0.1) x 1057, rouaite 5.1 (1.3) x 106, and
gerhardtite 8.2 (3.2) x 10-¥, which were in reasonable agreement with calculated values. (120)

Master, Terry L.* East Stroudsburg University, East Stroudsburg, PA 18301. Use of Riparian
Birds as Bioindicators. - The number of bird species considered riparian specialists varies based
on degree of dependency on these habitats. Estimates range from 50-80 obligate riparian species
worldwide and up to 500 species dependent at least somewhat on riparian habitat. Riparian
species have been shown to be effective bioindicators of anthropogenic impacts on riparian
environnments. The Louisiana Waterthrush (Seiurus motacilla) reflects watershed degradation
with decreased nesting density, later first nesting dates and decreased site fidelity. White-
throated dippers (Cinclus cinclus) have disappeared from streams in Britain as a result of
industrial polllution, acid rain and changes in macroinvertebrate communities. Large wading



birds are also effective bioindicators and are being used to gauge ecological damage and
subsequent recovery for the Comprehensive Everglades Restoration Plan. Foraging habits of
herons and egrets on the lower Susquehanna River can provide clues to their potential response
to climate change and other large-scale environmental perturbations. Thus, although the
composition of riparian bird communities changes from headwaters to large rivers, the variety
of species provides insight into differing aspects of watershed degradation and is effective at
spatial scales ranging from individual streams to the global environment. (5)

Matika, Christina*, and André P. Walther. Cedar Crest College, Allentown, PA 18104. Analysis
of Replication Protein A phosphorylation in regulating protein localization at telomeres in the budding
yeast Saccharomyces cerevisiae-Many eukaryotic organisms have non-coding G-rich caps on the
ends of their linear chromosomes called telomeres to avoid the loss of critical genetic sequences
located near the ends. Telomere synthesis requires the concerted action of telomere binding
proteins and the enzyme telomerase. Improper regulation of telomere length can lead to
genomic instability or cell death, and in human cells the regulation of telomere length plays an
important role in the transition from normal cells to cancerous cells. The highly conserved
single stranded DNA-binding protein Replication Protein A (RPA) is involved in DNA
replication, DNA repair, and telomere synthesis. RPA is phosphorylated at various times
during the cell cycle, but the role of phosphorylation in regulating RPA function in telomeres is
poorly understood. To examine the role of RPA phosphorylation in the budding yeast
Saccharomyces cerevisiae, serines and threonines known to be phosphorylated in RPA were
mutated either to alanines to generate a constitutively unphosphorylated form of RPA (rpa-ala)
or to phospho-mimetic aspartic acids to generate a constitutively phosphorylated form of RPA
(rpa-asp). We have examined RPA and telomerase localization at telomeres by Chromatin
Immunoprecipitation and have evidence indicating that RPA phosphorylation may regulate
access of telomerase to telomeres. (46)

McQuilken, Molly*, and André P. Walther. Cedar Crest College, Allentown, PA 18104.
Regulation of telomere length by Replication Protein A phosphorylation in Saccharomyces cerevisiae -
Telomeres are nucleoprotein structures located at the ends of linear chromosomes that are
critical for protecting chromosomal ends from degradation. Abnormal control of telomere
length plays an important role in the generation of cancerous tumors in humans. The budding
yeast Saccharomyces cerevisine was used as a model organism to understand telomere length
regulation because it regulates telomere synthesis in a fashion that is largely homologous to
human cells. We have focused on the highly conserved, single stranded DNA binding protein
Replication Protein A (RPA), which is involved in many cellular processes such as DNA repair,
replication, and telomere synthesis. RPA consists of three subunits (RFAI, RFA2, and RFA3),
and the Rfa2p subunit is phosphorylated in a cell cycle dependent manner. Using mutations
that regulate RPA phosphorylation, we have shown that phosphorylation events that occur on
the amino acids in the N-terminus of RFA2 can regulate telomere length in yeast. Mutations
that cause constitutive RPA phosphorylation lead to short telomeres, while mutations causing
unphosphorylated RPA lead to long telomeres. We are identifying the genetic requirements for
these phenotypes by systematically mutating known telomere genes in these mutant RPA
strains and examining telomere length using a Telomere Restriction Fragment Southern
analysis. (62)




Michael A. Steele'’, Nathanael Lichti2, Shealynn Marino?, and Robert K. Swihart?. 1
Department of Biology, Wilkes University, Wilkes-Barre PA 18766. 2 Department of Forestry
and Natural Resources, Purdue University. Avian-Mediated Seed Dispersal: Its implications for
Conservation 8 Avian-mediated seed dispersal is a critical component of the life history of many
plants that has a significant impact on plant demography, genetics, and community ecology.
However, the implications of animal-mediated dispersal to various conservation issues are only
recently receiving attention. Here we review the relative importance of avian-mediated seed
dispersal in eastern deciduous forests, the various modes and mechanisms of dispersal, and key
conservation issues that follow from such studies (e.g., dispersal of invasive species, dispersal in
disturbed ecosystems, seed dispersal and climate change, and landscape structure and
dispersal). We also report on preliminary results of a 3-year field study on oak (Quercus spp.)
dispersal by blue jays (Cyanocitta cristata), the effects of forest fragmentation on this process, and
the implications of these findings for conservation. We further compare patterns of nut
dispersal by blue jays with our previous studies on oak dispersal by rodents. (2)

Mikesell, Jan*. Gettysburg College, Gettysburg, PA 17325. Legume rhizodeposition and grain
enhancement - Intercropping legumes with grains has long been recognized as a practice by
which enhancement of grain yields can be achieved. In this investigation, Phaseolus aureus
(mung bean) was grown with Lolium perenne (perennial rye) in an attempt to quantify rye yield
promotion regarding organ number, size, and biomass. Bean rhizodeposition (root exudation
+/or bean decomposition products) was compared in vegetative or reproductive beans. A
second method by which legume rhizodeposition has been suspected of promoting grain yields
is by altering the soil microbial community, especially by proliferation of plant growth
promoting rhizobacteria. Legume rhizodeposits are believed to exude into soils nitrogenous
compounds which are absorbed by, and promote grain yields. Additionally, applications of
NH4NO; were made to rye monocultures to compare with intercropped legume rhizodeposits
in enhancing rye yields. Larger rye growth values occurred with vegetative beans for tiller
number, leaf number and leaf length in a descending progression: 1) NH4sNOs-treated rye, 2)
bean rhizodeposited plots, and 3) untreated control rye. Values of rye organ biomass were
maximal in: 1) intercropped plots with bean rhizodeposition followed by 2) NH4NOs-treated
rye monocultures, and 3) untreated control rye. (56)

Mogle, Catherine A.*, Katherine A. Kemmerer*, Sonia R. Weimann, and Audrey J. Ettinger.
Cedar Crest College, Allentown, PA 18104. Aggressive behaviors in adult male and female Rocio
octofasciata and the emergence of aggression in juveniles -- Understanding and predicting the
behavior of animals has been important throughout human history, and allows for insight into
human behavior. Cichlid fish, including Rocio octofasciata, are ideal model organisms for formal
behavioral studies because they have a finite repertoire of behaviors that are easy to observe,
and their environment is easily manipulated in the laboratory. Previous work in our laboratory
has demonstrated social dominance, characterized by aggressive behaviors, in individuals of
both sexes, but it remains unclear whether there are conditions under which males or females
may preferentially become dominant. The current study aims to determine whether there are
differences in male and female aggressive behavior, as well as to gain new understanding
regarding how aggressive behavior develops in juveniles. Here, adult aggressive behaviors
were observed in fish pairs, while juvenile behavior was observed in a group setting. Initial
results suggest that in pairs of unequal initial size, the dominant fish may be male or female,
while in size-matched pairs, males become dominant. We have also observed the gradual



emergence of aggression in juveniles. Together, this data will contribute to a better
understanding of aggressive behavior, its development, and how aggression is used in varying
social situations. (106)

Moran, Kimberly A. *, and K. Joy Karnas. Cedar Crest College, Allentown, PA 18104. mRNA
decay in biological fluids for crime scene stain identification and estimation of time of depositionii Most
classical methods of body fluid identification are being replaced by routine DNA analysis.
Though DNA analysis allows for the identification of a particular individual, it does not
provide information regarding the origin of a stain. mRNA is expressed in a tissue specific
manner and therefore can provide additional probative value to a forensic case by aiding the
identification of the deposited fluid. The goal of this research was to study the molecular basis
of mRNA degradation in body fluid stains by focusing on the integrity of the 5 and 3" ends of
saliva-specific and blood-specific messages to assess whether they are specifically degraded
over time at various temperatures. Quantitative PCR was used to assess the amount of 5" and 3’
message remaining in deposited samples collected at various timepoints. This study gives
insight into the usefulness of mMRNA in determining stain origin and time of stain deposition. (7)

Nacarelli, Timothy* and Sheryl L. Fuller-Espie. Cabrini College, Radnor, PA 19087. A Flow
Cytometric In Vitro Study Using Phosphatidylserine Translocation to Detect Apoptosis in the
Earthworm Eisenia hortensis - The detection of phosphatidylserine translocation in coelomocytes
of Eisenia hortensis (earthworm) in response to chemicals known to induce apoptosis was
investigated. Apoptotic induction was completed through the use of the inducers camptothecin,
etoposide, actinomycin D, cycloheximide, and dexamethasone. Flow cytometry was employed
using PE annexin V to detect phosphatidylserine translocation, and 7-AAD to measure viability,
based upon nucleic acid binding of the coelomocytes tested. Flow cytometric statistical analysis
comprised of quantifying the number of large (hyaline amoebocytes) or small (granular
amoebocytes) coelomocytes that had taken up PE annexin V via phosphatidylserine
translocation which was used in a student t-test that compared the control samples
(spontaneous apoptosis) with cells that were treated with the apoptotic inducer. Statistically
significant samples (p < 0.05) that exhibited the most phosphatidylserine translocation were
predominantly seen in the large coelomocyte subpopulation using the inducer actinomycin D
where 50% of the earthworms tested exhibited statistically significant increases in apoptosis
compared to controls. We conclude that earthworms possess an apoptotic signal transduction
pathway that triggers phosphatidylserine translocation as detected by PE annexin V staining.
(78)

Nacarelli, Timothy*, Erin L. Blake*, Frank M. Bearoff and Sheryl L. Fuller-Espie. Cabrini
College, Radnor, PA 19087. The Effect of Oxidative Stress on Phagocytosis and Apoptosis in the
Earthworm Eisenia hortensis - The effect of exogenous hydrogen peroxide (H202) on phagocytic
function and apoptosis in coelomocytes from Eisenia hortensis was investigated. Treating
coelomocytes with H202 (0.26 to 8.4 mM) evoked a significant increase in phagocytosis for one
or more of the concentrations of H202 employed in 67% of cases. Using annexin V-FITC we
show that H202 induced apoptosis of coelomocytes in vitro. We found that 100% of viable
coelomocyte populations exhibited significant increases in phosphatidylserine translocation for
one or more of the concentrations of H202 tested (8.4 to 67.6 mM). Using a fluorescent inhibitor
of caspases (FLICA), we revealed the presence of activated caspases observing increased
caspase activity in 67% of viable coelomocyte populations treated with 33.8mM H202, and in



100% of cases treated with 67.6 mM H202. Agarose gel electrophoresis showed DNA
fragmentation in samples treated with 16.9 and 33.8 mM H2O2. In addition, endogenous H202
production during phagocytosis by hyaline amoebocytes was detected using a fluorogenic
substrate, an effect suppressed by corticosterone. Thus, free radicals not only appear to facilitate
phagocytosis and are produced during phagocytosis, but they also promote an oxidative-stress-
induced apoptosis that may play an important function in regulating innate immune responses
in E. hortensis. (13)

Nedley, Michalle* and Michael A. Elnitsky. Department of Biology, Mercyhurst College, Erie, PA
16546. Life at low temperatures: antioxidant capacity and oxidative stress in the freeze-tolerant woolly bear
caterpillar, Pyrrharctia isabella 8 Reactive oxygen species (ROS) are normal byproducts of aerobic
metabolism. However, increased production of these molecules may overwhelm antioxidant systems
resulting in oxidative damage to cellular membranes, proteins, and nucleic acids. Freeze-tolerant
ectotherms may experience such increased concentrations of ROS and oxidative stress during frequent
cycles of freeze/thaw and the accompanying tissue ischemia/reperfusion. Therefore, the purpose of
this study was to investigate the effects of subfreezing temperature exposures on the metabolic rate,
antioxidant capacity, and measures of oxidative stress in freeze-tolerant woolly bear caterpillars,
Pyrrharctia isabella. Following freezing, a significant decrease in the rate of oxygen consumption was
observed at 1 and 5 h post-thaw, suggesting the organisms may reduce metabolic rate in an attempt to
limit ROS production. However, lipid peroxidation (an indicator of oxidative damage) was
significantly elevated at 4 h post-thaw, demonstrating the caterpillars did still incur an oxidative stress.
At 24 and 48 h post-thaw, the rate of oxygen consumption was markedly increased while lipid
peroxidation was significantly lower, perhaps as a result of the activation of cellular repair
mechanisms. These results provide insight into the nature of freeze/thaw injury and the mechanisms
used by naturally freeze-tolerant species to limit and repair oxidative damage. (113)

Newbern, Jessica L.*, and Howard P. Whidden. Department of Biological Sciences, East
Stroudsburg University, East Stroudsburg, PA 18301. Food Habits of Three Solitary Tree-roosting
Bats from Eastern Pennsylvania. - We obtained carcasses of 48 solitary tree-roosting bats through
mortality surveys at an eastern Pennsylvania wind farm in the summer and fall of 2007. These
carcasses, including 21 hoary bats (Lasiurus cinereus), 15 eastern red bats (Lasiurus borealis), and
12 silver-haired bats (Lasionycteris noctivagans), were then used for a comparative analysis of
food habits for the 3 species. Carcasses were dissected and the digestive tracts were stored in
70% ethanol. For dietary analysis, the stomach contents were emptied, teased apart, and
examined under a dissecting microscope. We then visually estimated the percent frequency
and average percent volume of each food type for each species. We found that the hoary bats
fed predominantly on Lepidoptera (100% frequency and 75.3% volume), the eastern red bats fed
predominantly on Lepidoptera (100% frequency and 79.4% volume), and the silver-haired bats
fed predominantly on Diptera (75% frequency and 40.8% volume). Similar analyses using
intestinal contents revealed generally similar patterns, but hard-bodied groups like coleopterans
increased in the percentages and soft-bodied insects like dipterans decreased in the percentages.
(30)

Nole, Kirsten*, Molly McQuilken, Rebecca Tutino and André Walther. Cedar Crest College,
Allentown, PA 18104. Examination of the role of Replication Protein A phosphorylation in the cellular
response to Ultraviolet-induced DNA damage.- Xeroderma Pigmentosum (XP) is an autosomal
recessive disease caused by mutations in the Nucleotide Excision Repair (NER) pathway



responsible for repairing DNA damage caused by Ultraviolet (UV) light. XP patients have
disfiguring pigmentation caused an increased sensitivity to sunlight and are at higher risk for
developing skin cancer. The yeast Saccharomyces cerevisiae is has an NER pathway that is very
similar to the human NER repair pathway. The highly conserved single-stranded DNA binding
Replication protein A (RPA) is required for NER and is phosphorylated in response to UV
damage. To understand the role of RPA phosphorylation in NER, amino acids that are
phosphorylated in RPA were mutated to generate a constitutively unphosphorylated form (rpa-
Ala) or to mimic a constitutively phosphorylated form (rpa-Asp). Rpa-Asp strains had an
increased sensitivity to UV radiation, whereas the rpa-Ala mutant acted like wild type cells,
indicating that phosphorylation modulates RPA function in the cellular response to DNA
damage. To further analyze the connection between RPA phosphorylation and NER, we have
systematically added mutated NER genes in rpa phosphorylation mutant strains and have
identified complex genetic interactions with many of these genes, indicating a direct role for
RPA phosphorylation in UV repair. (65)

Omar, Roy* and Michael A. Elnitsky. Department of Biology, Mercyhurst College, Erie, PA
16546. Rapid cold hardening in Drosophila melanogaster: ecological significance and physiological
performance - Many species of insects possess the ability to quickly, on the order of minutes to
hours, increase their thermotolerance by acclimating to moderately low temperatures prior to
exposure to more extreme low temperatures. This brief period of acclimation, termed rapid
cold hardening (RCH), protects the insects from chilling (non-freezing) injury by reducing the
membrane damage that typically occurs at sub-freezing temperatures. The purpose of this
study was to further characterize the RCH response, examine how multiple low temperature
exposures affect the acquired cold tolerance, and to determine the effects of ecologically-
relevant temperature regimes on the thermotolerance of Drosophila melanogaster. Rates of
survival of cold shocked flies directly exposed to low temperatures for 1 h declined abruptly
below -7.5°C. However, RCH at 4°C for 1 h prior to exposure to low temperatures significantly
increased survival, by as much as 50%, relative to cold shocked flies. Preliminary results also
suggest that multiple cold exposures further enhance the acquired thermotolerance. These
results, combined with the observed changes in the upper and lower critical temperatures that
seemingly ‘track” ambient temperature, suggest that RCH is part of a generalized response that
allows insects to ‘fine-tune’ physiological performance under changing environmental
conditions. (110)

Ombrello, Teresa A.*1, Andrew S. Zellner?, Kelcey I. Burguess?, and Jane E. Huffman!. 1East
Stroudsburg University, East Stroudsburg, PA 18301. 2New Jersey Division of Fish and
Wildlife, Hampton, NJ 08827. Genotyping New Jersey Black Bears (Ursus americanus) By State
Management Zones - Black bear (Ursus americanus) populations have been expanding in New
Jersey since the mid 1900s due to legislative protection and recolonization by individuals from
Pennsylvania and New York. This study investigated the diversity found within the New
Jersey black bear population and determined the genetic influence by bears from surrounding
states. We extracted DNA from tissue samples collected by New Jersey Division of Fish and
Wildlife personnel from state management zones 1 and 3 because of their high population
densities and proximity to Pennsylvania and New York. Using polymerase chain reaction
(PCR), the primers for 6 microsatellite loci (G10L, Mu50, G10P, G10H, G100, and G10J) were
amplified and later sequenced. The genotypes were then compared to those from Pennsylvania



and New York, in order to determine the genotype profile contributed by these black bears
during the repopulation of New Jersey. (133)

Ongari, A.*, Thomas M. McGuire, and Eric P. Ingersoll. Department of Biology, Penn State
Abington, Abington, PA 19001. Induction of LMO1 in Breast Epitheilal Cells by Human Chorionic
Gonadotropin. - In previous studies, we examined the effect of human chorinonic gonadotropin
(hCG) on proliferation of breast epithelial cells. Our findings showed that hCG reduces
proliferation in four breast epithelial cell lines. In addition, hCG treatment alters gene
expression in these cells. In particular, we have shown that hCG induces the expression of the
LMOT1 gene after 24 hours of exposure. In our current study we examine the precise timing of
LMO1 induction during this 24-hour period. Our current analysis uses RT-PCR and
immnuoblotting to determine the onset of LMO 1 expression in response to hCG. This study
will help us to learn more about how breast epithelial cells respond to hCG and the role that
this hormone may play in protecting women from breast cancer. (73)

Opiela, Carol A.* and Edward P. Levri. Division of Math and Science, Penn State-Altoona,
Altoona, PA 16601. An Examination of the Influence of Shell Armature in the Geotactic Behavior of a
Freshwater Snail in Response to Fish Predators - The New Zealand mud snail, Potamopygus
antipodarum, is a small aquatic snail that is found naturally in lakes and streams in New
Zealand. They forage on rock surfaces for algae, diatoms, and detritus. Fish are common
predators of these snails, therefore, snails move from tops of rocks to the bottom to avoid them.
The snails also tend to stay on the bottoms of rocks during the daytime when their predators
forage. The snails vary in their width, because some produce spines around their shells. Among
the advantages of spine production is predator deterrence. We suspect that the more spiny an
individual is, the less it may behaviorally respond to predators due to the protection afforded
by the spines. To test this hypothesis, we examined the geotactic response of spiny and smooth
snails from Lake Peorua on the South Island of New Zealand in the presence and absence of fish
chemical cues. Preliminary analysis of the data suggests the presence of spines do influence the
behavior of the snails. (141)

Orlen, Rachel*, and K. Joy Karnas. Cedar Crest College, Allentown, PA 18104. g-RT-PCR
analysis of heat shock protein gene expression in response to thermal stress in the tobacco hornworm,
Manduca sextaii Manduca sexta is a common organism used in scientific research because of its
eukaryotic nature and ability to be easily reared and manipulated. The goal of this study is to
investigate the effects of thermal stress on the expression of various proteins such as Hsp70 and
Hsp90 in the M.sexta. Hsp70 acts as a protein chaperone and plays a role in protein folding, cell
proliferation, and the control of cellular functions, such as apoptosis. Hsp90 is involved in
signaling pathways and the proper folding of many protein kinases, such as cyclin-dependent
kinase important during the G2 phase of the cell cycle in the organism. These common
eukaryotic proteins are both ATP-dependent and are known to play a role in cell survival under
elevated stress due to nourishment or temperature changes. Quantitative RT-PCR allows for
relative and absolute quantification of gene expression and was used in this study to determine
the relationship between environmental temperature and stress protein transcript level. (82)

Otis, A.* and M. A. Steele. Wilkes University, Wilkes-Barre PA 18766. Masting in Oaks
(Quercus): Do Red Oak (Section Lobatae) and White Oak (Section Quercus) Exhibit Different Masting
Strategies?i The episodic and synchronized production of seeds-or masting-is common in



many plant species and for some is interpreted as an adaptive mechanism for controlling seed
predators in low mast years and promoting seed dispersal in years of high mast. In oaks, for
example, data strongly supports this Predator Satiation Hypothesis. However, studies on the
dispersal and predation of these two types of oaks show that seed consumers act primarily as
seed predators of white oak acorns but regularly disperse acorns of red oaks, and in turn exert
differential selective pressures on the two oak groups that are likely to result in markedly
different masting patterns. We specifically predict that this will lead to (1) high synchrony of
oak species within oak groups but not across groups, and that white oaks will (2) show greater
annual variability, (3) more years with mast failure, (4) higher production during mast years,
and (5) more rapid seed fall within years than red oaks. We test these hypotheses with several
long-term data sets including a ten-year data set from our lab and find strong evidence to
support several of these hypotheses in some, but not all systems. (148)

Palmer, L.M.%, ].C. Kauffman, and J.E. Huffman. Northeast Wildlife DNA Laboratory, East
Stroudsburg PA, 18301. Analysis of the Genetic Variability and Diversity of Lontra Canadensis
Utilizing Eight Polymorphic Microsatellite Loci - In the early 20t century the Northern river otter
(Lontra canadensis) was nearly extirpated in the Northeastern part of the United States. In the
effort to revitalize the river otter population, river otters were reintroduced into Pennsylvania
with animals obtained from Louisiana, Maryland, Michigan, New Hampshire, and New York.
We collected tissue samples from river otters in Pennsylvania and New Jersey. DNA was
extracted from each sample and was amplified using eight microsatellite DNA loci. The samples
were run on an ABI 3130 Genetic Analyzer and Analyzed with Gene Mapper 3.7 software. The
number of alleles occurring at each locus ranged from four to ten alleles in Pennsylvania and
New Jersey. (35)

Panah, Assad.* University of Pittsburgh at Bradford, Bradford, PA 16701. Geology of Marcellus
Shale Gas Play in Pennsylvania 8 An Overview -The Marcellus Shale Play (Middle Devonian age) is
probably the largest unconventional onshore natural gas play in the United States. It extends
approximately 95, 000 square miles in Pennsylvania, New York, Ohio and West Virginia in the
Appalachian basin with a variable depth and thickness (50-250 feet thick). Recent advances in
gas well drilling technology such as horizontal drilling and hydraulic fracturing, market
proximity provided incentives to developing Marcellus Shale gas in Pennsylvania. Marcellus
Shale in Pennsylvania contains an estimated amount of 516 TCF of natural gas. With only 10%
of the estimated reserve recovery, it could provide two years of gas consumption of the United
States (23 TCF per year). The organic matter in Marcellus Shale rapidly deposited in reduced
marine environment and changed to hydrocarbons in high temperature and high pressure,
about 390 millions year ago. Present day example of such environment is the Straits of Bosporus
that enters the Black Sea near Istanbul, Turkey. Turbulent organic rich currents from the
Mediterranean rush through the strait and immediately sink into a great depth in the Black Sea
- all micro-organisms undergoing sudden death in a reduced environment, are quickly buried

by clay deposits; eventually forming black marine organic rich shale similar to the Marcellus
Shale. (57)

Pekala, Susan T.*, and Howard P. Whidden. Pleasant Valley Intermediate School,
Kunkletown, PA 18058, and Department of Biological Sciences, East Stroudsburg University,
East Stroudsburg, PA 18301. Bridging the Gap: Helping Teachers Translate College Science into the
Lower Grade Levels. - With the establishment of Act 48 certification requirements, revised



Pennsylvania state science standards, and mandatory science PSSAs, teachers from K-12 are
being pressured to increase their expertise in the sciences. These education professionals often
turn to universities for help in bridging this gap in knowledge. While the college courses they
take provide them with a wealth of information, teachers often do not have the opportunity or
encouragement to assimilate such knowledge into their teaching repertoire. It is possible,
however, to forge partnerships that will enhance the learning experience and make it more
relevant for the teacher. One way to accomplish this is to create or modify course experiences
and assignments to make them more applicable for the needs of teachers. As an example of
this, we collaborated to create A Guide to Pocono Mammals for Educators as part of a graduate-
level Mammalogy course. This guide includes both scientific information and lesson plans, and
will be used at Pleasant Valley Intermediate School and shared with local educators through
teacher workshops. (40)

Petrone, Adam *, and Renuka Manchanayakage. Susquehanna University, Selinsgrove, PA
17870. Study of Metal-Mediated Barbier Allylation Reactions in lonic Liquids - During the course of
our studies directed at exploring cost-effective and environmentally benign methods for organic
synthesis, the ability to perform metal-mediated Barbier allylation reactions in room
temperature ionic liquids (RTILs) was investigated. RTILs are considered as green alternatives
for conventional organic solvents. The imidazolium-based ionic liquid; [BMIM][BF.] was
synthesized in two steps in the lab and used for these reactions. The Barbier reactions of
aldehydes and allyl halides produce allylic alcohols which are important building blocks for
many biological active molecules. Various aldehydes and allyl halides were reacted at room
temperature using either zinc (Zn) or tin (Sn) as the metal and [BMIM][BF,] as the solvent. The
reaction completion was monitored by thin layer chromatography. The resultant allylic alcohols
were separated and purified by flash column chromatography. The product structures were
confirmed using NMR and IR spectroscopic methods. These Barbier reactions successfully
afforded the expected allyl alcohols in ionic liquids. The ionic liquid was recycled using a
simple extraction method and successfully reused in Barbier reactions. (121)

Procopio, Rachel*, Alex Sweger, and Matthew Persons. Susquehanna University, Selinsgrove,
PA 17870. The cost of being an oversexed wolf spider: Males that court and copulate longer die young.
i The evolution of life history strategies and mating systems are often influenced by the
survival costs of reproductive effort. Males of many species suffer high mortality due to
elevated predation risk since courtship may attract predators. Courtship and copulation may
also be energetically expensive, and may contribute to increased mortality separate from
predation. We sequentially paired individual adult males of the wolf spider, Pardosa milvina,
with ten randomly selected virgin females (n = 24) while retaining a second control set of males
that were not exposed to females (n = 29). During pairings we measured total courtship and
copulatory intensity, courtship and copulation duration, and mating success of males. We then
measured the relationship between adult mortality and male reproductive effort and compared
mortality among males exposed to females and those that were not. We found that males that
mated four or more times survived significantly fewer days after their final molt than control
males. Males that courted and mated longer also died before males with shorter courtship and
copulation durations. Copulation and courtship intensities were not associated with survival
among males that failed to mate. Reproductive effort appears to have negative survival
consequences on males independent of predation risk. (146)



Reznik, Oleg E.*, Babatunde S. Sholanke?, Eric P. Ingersoll, and Thomas M. McGuire. Penn
State Abington, Abington, PA 19001. Effect of Human Chorionic Gonadotropin on Expression of
LHXS5 in Breast Epithelia - Statistics have shown that women who complete a full term
pregnancy at a young age have a reduced risk of developing breast cancer. Studies on animals
reveal that the production of the hormone human chorionic gonadotropin (hCG) during
pregnancy could be responsible for this risk reduction. The purpose of this study is to
understand the effect of hCG on the expression of LHX5 in breast epithelia. The research
focuses on investigating the effects of hCG on four different breast epithelial cell lines. Each cell
line was treated with hCG, and the gene expression profile of the LHX5 gene was analyzed.
RNA was extracted from the cell lines, and RT-PCR was performed using primers specific for
the LHX5 gene. The results of this study show that genes that control cell proliferation are
affected by hCG in human breast cancer cells in vitro. This study supports the idea that hCG
plays a role in protecting women from breast cancer. (72)

Rizzardi, C.*, E. Janosov*, R. Mercatili*, J. Akakpo, T. Ricker, J. Lor, P. Payne, and K.
Klemow. Department of Biology, Wilkes University, Wilkes-Barre, PA 18766. Woody Plant
Colonization of a Reclaimed Anthracite Surface Mine in Northeastern Pennsylvania d Woody plant
colonization was examined within an anthracite surface mine near Wilkes-Barre reclaimed in
the late 1990s. Investigations conducted in 2003 revealed dense grasses and legumes planted at
the site inhibited colonization by woody species, especially those common to mature forests in
the region. However, immature black locust (Robinia pseudoacacia) ramets were commonly
found in the study plots. Since then, black locust became a dominant woody species,
suggesting a conversion from meadow to developing woodland. To determine whether black
locust is facilitating the colonization of later successional hardwood trees onto the reclaimed
area, the site was re-examined in summer and fall 2009. All plots contained high densities
(85%) of cool-season grasses, legumes, and other herbs. Black locust trees growing to 15-20" tall
were found in 75% of the plots. No native tree species typical of regional mature forests were
noted in any of the plots, however, even as juveniles under black locust canopy. These results
suggest that even though the site is shifting from meadow to forest, it does not appear to be on a
trajectory leading to a species composition typical of regional forests. Thus, introduction of
hardwood tree species may be needed, following a Forest Reclamation Approach (FRA). (151)

Ross, Emily*, and K. Joy Karnas. Cedar Crest College, Allentown, PA 18104. Selection of
internal control genes for quantitative real time RT-PCR studies across Manduca sexta larval instarsii
Several recent studies have demonstrated that housekeeping genes historically used as internal
controls in qRT-PCR analyses are not as stable across tissues and developmental stages as
previously thought, and may be leading to faulty data interpretation. Since housekeeping
genes do not remain constant across different species, this issue needs to be addressed for each
individual model organism. This study investigates several candidate genes in whole body and
fat body tissue from each of the five Manduca sexta instars. Seven candidate genes (18s rRNA,
actin, non-muscle actin, cytochrome p450, vacuolar ATPase, cadherin, and elongation factor 1)
were initially selected based on studies conducted for other species and sequence availability in
NCBI, and primer sets for genes that did not initially show stability were eliminated. The
findings of this study have implications for future investigations of gene expression across
developmental stages in larvae. Fat body was the focus of the study in order to enhance a
current investigation of variation in the expression of apoproteins (optimally expressed in larval
fat bodies) throughout the different developmental stages of the insect. (83)



Roy, Joshua D.*, Matthew R. Opdyke, and Bryan Dolney. Point Park University, Pittsburgh,
PA 15222. Lichen Distribution in Southwestern Pennsylvania as an Indicator of Environmental
Conditions - Lichens were surveyed at four forested sites in southwestern Pennsylvania, two of
which were urban parks within the city limits of Pittsburgh and two rural sites. Lichen cover
was measured on red oak trees at six plots per site using a microplot. Additionally, coverage of
crustose, squamulose and foliose lichens was estimated on trees in a survey plot of 500 m?2
surrounding the plot tree. Lichens were found to be less abundant in urban sites compared to
their rural counterparts. One of the rural sites stood out above all sites in having significantly
greater abundance of lichens, which was likely a response to moisture. Lepraria lobificans, a
crustose lichen and Cladonia sp., a squamulose lichen dominated the lichens on the intensively
measured plot trees. In the survey plots, mean percent lichen cover was significantly greater at
one of the rural sites (11-25%) compared to all others (<1%). Both rural sites had a greater
percent cover of foliose and squamulose compared to urban sites, with less of a distinction of
crustose among sites. (26)

Schenk, Nicholas* and Thomas M. McGuire. DeSales University, Center Valley, PA 18034 and
Penn State Abington, Abington, PA 19001. Determination of Gene and Protein Expression Changes
in Breast Epithelial Cells After Exposure to Human Chorionic Gonadotropin - This study will
characterize the effects of human chorionic gonadotropin (hCG) exposure on breast epithelial
cells by analyzing RNA and protein expression. Previous experiments have demonstrated that
the LHX5 and LMO1 genes are affected by hCG exposure. This experiment will determine
whether up or down regulation in the RNA transcript results in a corresponding change in
protein expression. Four breast epithelial cell lines derived from MCF-10F cells were exposed to
hCG. RNA and protein samples were taken at 0, 24, 48, and 72 hours of exposure to the
hormone. The RNA transcripts of LHX5 and LMO1 were quantified using RT-PCR, and the
corresponding proteins were analyzed using an ELISA. This work will contribute to our
understanding of how hCG controls cell proliferation and differentiation of breast epithelia and
may explain epidemiological studies showing that women who have a full term pregnancy
before the age of 33 have a decreased risk of being diagnosed with breast cancer. (71)

Schlitt, Meghan A.* and James R. Dearworth Jr. Department of Biology and Neuroscience
Program, Lafayette College, Easton, PA 18042. Blockage of Pupil Constriction by Vercuronium
Bromide at the Ciliary Ganglion in the Red-Eared Slider Turtle, Trachemys scripta elegan - We
investigated the effect of vercuronium bromide application to the ciliary ganglion on the change
in pupil width of the eye in an isolated turtle head preparation during electrical stimulation of
the third cranial nerve (nlII). Since nicotinic cholinergic sites are found on the ciliary ganglion
in other amniotes, we hypothesized that vercuronium bromide, a nicotinic cholinergic
antagonist, would block pupil constriction in the turtle. Five turtles were euthanized, and the
right nllIs were dissected and stimulated at a 100 Hz train rate with 1 ms pulse duration.
Several different microamplitudes (1, 4, 7, 10, 40, 100, and 400 pA) were tested. An infrared
video camera was used to capture images of the eye, and pupil width measurements were
stored on a computer system. Following the collection of baseline data, vercuronium bromide
solution was applied directly to the exposed right ciliary ganglion, and stimulation was
performed at the same amplitudes. Results supported the hypothesis. After application of the
vercuronium bromide, pupil constriction was reduced and supported the drug’s role as a
cholinergic antagonist at receptor sites of the ciliary ganglion. As in other amniotes, the
cholinergic receptor type on parasympathetic postganglionic cells is nicotinic. (103)



Sechrist*, Tyler, and Jeffrey P. Thompson. York College of Pennsylvania, York, PA 17403.
Determination of Chickens as a Useful Model for Antibody Production to Green Fluorescent Protein and
a Tomato Proteinase Inhibitor 1I Peptide - This study looked at the usefulness of chickens as a
model for production of antibodies to a small peptide from tomato proteinase inhibitor II (PIN2)
tethered to green fluorescent protein (GFP). For this study, a small 12 amino acid sequence of
PIN2 was used as a hapten, and these small peptides were crosslinked to GFP, used in this
instance as the carrier protein. These coupled molecules were then injected subcutaneously with
Freund’s complete adjuvant, initially, followed by Freund’s incomplete adjuvant during booster
shots at three and six weeks. Antibodies were purified from the yolks of eggs both pre and post-
injection, and tested via western blot for anti-PIN2 and anti-GFP antibodies. The results showed
an abundance of antibodies generated toward GFP, and also a significantly smaller population
of antibodies generated towards the PIN2 peptide. The antibodies for the PIN2 peptide were
shown to bind with PIN2 in its entirety as well. These antibodies bound to the hexameric form
of PIN2 from tomato fruit lysate. This study proved chickens as a useful model for antibody
production against both whole proteins as well as small hapten molecules. (68)

Shirar, Amanda, Amy Silva, Clair Fleeger, Matt Dorsey, Ryan Edwards, and Richard W.
Schaeffer.* Department of Chemistry and Biochemistry, Messiah College, Grantham, PA 17027.
Glow-Discharge Plasma as a Synthetic Method for Nanocrystalline Non-Molecular Metal Oxides.
Traditional synthetic methods for inorganic solids often require high temperatures to overcome
inherent kinetics limitations; the thermodynamic constraints so imposed then bound the range
and nature of product formation. In this work, A low-power glow discharge plasma was used
to synthesize non-molecular metal oxides of nanometer dimensions. Products formed from the
reaction of oxygen species generated in an oxygen-enriched argon plasma and metals
introduced into the plasma cell. Enhanced reactant mobility and reactivity and the non-
equilibrium conditions associated with the plasma produced varied phases collected as
polycrystalline powders and films of metal oxides deposited on several substrates. A large
parameter space including plasma power, gas pressure, gas composition, substrate position,
and substrate composition was systematically investigated to understand the fundamental
chemistry occurring and to optimize the formation of product in terms of yield, phase purity,
and morphology. Metal oxide products were characterized for elemental composition using
atomic spectroscopy, phase analysis using x-ray diffraction, and morphology using scanning
electron and atomic force microscopy. (119)

Show, Michael*, and J. Michael Campbell. Mercyhurst College, Erie, PA 16546. In-situ testing of
trout nursery waste as a feedstock for cultivating algae for biofuel or organic fertilizer production -- Over
a dozen trout nurseries in the Pennsylvania Lake Erie watershed discharge trout manure during
the winter months that contributes to degradation (via organic and nutrient enrichment) of
Lake Erie tributary streams (e.g. Godfrey Run). Trout manure could be sustainably utilized as a
feedstock for algae cultivation operations leading to new local sources of biofuel or organic
fertilizer. The goal of this project is to determine whether permeable sacks containing trout
manure placed in streams can serve as suitable substrates for growing nutrient-and lipid-rich
algae populations during the winter and early spring, without contributing to biological stream
degradation. Other systems of growing algae from the fish manure are also under
investigation. Harvested algae will be tested for lipid production and utility as an organic
fertilizer source for production of green leafy vegetables. If successful, this new alternative



method of dealing with trout manure waste and using it to generate harvestable algae could
lead to scale-up operations that would eliminate a local pollution source, while generating a
marketable product. (24)

Singleton, David R.*, William E. Kreiger, and Jason M. Kreiger. York College of Pennsylvania,
York, PA 17403. Preliminary analysis of a megacryometeor recovered from an impact in York County
October 2008 - The present study describes an initial chemical and microbiological analysis of a
large piece of ice of unknown origin which impacted a York County home on 8 October 2008.
The chunk weighed over 2 kg, and was collected in several pieces for storage at -80 °C prior to
analysis. The specimen was examined visually, and samples were collected to measure salinity
and pH, as well as to quantify cultureable microorganisms. Chemical analysis of the ice was
found to be consistent with atmospheric origin. The majority of the microorganisms which were
able to be grown were identified as bacteria with a small number of fungi. Microorganisms
were quantified by serial dilutions onto several solid microbial media types, as well as by Most
Probable Number determination with liquid media. Microbial growth from the ice sample was
also consistent with atmospheric origin. The object likely represents a megacryometeor of
terrestrial origin. The formation of these objects is poorly understood, but the characterization
of this event can shed light on their origin. (127)

Smith, Robert J.* University of Scranton, Scranton, PA 18510, and Margret I. Hatch, Penn State
Worthington Scranton, Dunmore, PA, 18512 Stopover Ecology of Landbird Migrants in
Pennsylvania. Long-term data sets reveal population declines in many landbird migrant species,
including a number of species that breed in or migrate through Pennsylvania. While these
declines have inspired increased activity to conserve migratory landbirds, significant challenges
continue to exist for their protection such as a lack of basic information on population sizes,
interseasonal connectivity and demography and assessment of population viability. Especially
lacking is information pertaining to the en route ecology of migratory landbirds, even as it
becomes increasingly clear that the migratory period plays an important role in population
limitation. Our purpose for this presentation is to provide a basic overview of the current
understanding of landbird migrant stopover ecology as well as outlining prominent
conservation issues associated with landbirds using Pennsylvania habitats during migration. If
time permits we will also discuss results from our ongoing study of migrant habitat use,
especially with respect to the use and fitness consequences of using non-native vegetation by
landbirds while en route. (4)

Snyder, Eric* and Theo Light. Shippensburg University, Shippensburg, PA 17257. Do invasive
rusty crayfish increase predation on tessellated darter by largemouth bass? — The invasive rusty
crayfish Orconectes rusticus is rapidly becoming established across the Northeast, with negative
impacts on native crayfish species. Few studies, however, have explored its possible impacts on
benthic fishes. This study asks whether predation by largemouth bass Micropterus salmoides on
tessellated darter Etheostoma olmstedi is increased in the presence of rusty crayfish, due to its
documented ability to dominate shelter use. We used large pool experiments to test whether
predation on tessellated darters by largemouth bass was greater in the presence of rusty
crayfish than in the presence of the native Allegheny crayfish O. obscurus. In addition, we
gathered data on the gut contents of predatory fish from Conodoguinet Creek, where the rusty
crayfish has become well established, to examine rates of predation on rusty crayfish and native
benthic fish. In the pool experiments, predation on darters was not significantly different in the



presence of rusty crayfish compared to the Allegheny crayfish; furthermore, neither crayfish
species appeared to be preferred prey for largemouth bass. Largemouth in these experiments
consumed significantly more darters than either crayfish species. However, in field collections,
a variety of fish predators consumed rusty crayfish, which was the most common item in fish
gut contents. (23)

Spitz, Lauren,” Ann Rhoads, and Tim Block. Morris Arboretum of the University of
Pennsylvania, Philadelphia, Pennsylvania 19118. Vascular Flora and Community Assemblages of a
Coastal Plain Forest in Bucks County - While the shores of the Delaware River south of the Fall
Line in Pennsylvania used to be lined with coastal plain forests, this unique ecological habitat
has since diminished due to human development and disturbance. One remaining example of
this community type is Delhaas Woods, a 181-acre coastal plain forest located in Bristol
Township, PA. Because of the rarity of this type of habitat in Pennsylvania, a study was
developed in order to characterize the vegetation and community assemblages present at this
location. Site visits were conducted at Delhaas Woods throughout the summer and fall 2009
resulting in a vascular plant inventory of 362 species, including 288 (80%) native species and 37
species of concern tracked by the Pennsylvania Natural Heritage Program (PNHP). Vegetation
transects using the point-quarter method for tree canopy analysis and the area-plot method for
shrub and herbaceous layer analysis were conducted and the resulting data used to describe
and delineate nine different community assemblages present in Delhaas Woods, two of which
are state-ranked rare community types. Locations of the PNHP plant species were mapped and
best-management practices suggested to preserve the integrity and diversity of this unique
landscape and biodiversity hotspot. (55)

Stepanik, Nicholas E*, Ahmed Lachhab and Derek J. Straub. Susquehanna University,
Selinsgrove, PA 17870. Geophysical Resistivity Apparatus to Investigate Septic Plume Dispersion on
the Bench Scale and in the Field - In the following study, an electrical resistivity device was made
and implemented in a laboratory setup and ultimately in the field to identify accurately the
location of underground tanks. The resistivity apparatus consist of injecting electrical current
and measures the voltage using the Wenner array format. That is, an array with equidistantly
spaced electrodes. Data is collected by means of LabVIEW for data acquisition, instrument
control, and industrial automation on a Microsoft Windows platform. Potential will be
measured across inner electrodes of the array. In order to achieve stable measurements, a DC-
to-AC power converter is used. This study has been tested on the bench level, producing
consistent results depending on the medium. Layering of mediums has produced differing
values for potential, depending on which medium the measurements were being taken. The
success on the bench level brings the conducted study to a geophysical site. The objective is to
determine a septic tank plume being dispersed in the subsurface. The use of the array in this
study will yield resistivity values, which will be plotted to show the subsurface dispersion of
the pollutant. (122)

Stratford, Jeff!, W. Douglas Robinson?, and John Hogland3. 'Wilkes University, Wilkes-Barre,
PA 18766, 20regon State University, Corvalis, OR 97331, 3Montana Forest Management Bureau,
Missoula, MO. Urbanization and birds: an overview- Humans can drastically alter the landscape.
Of particular concern is urbanization, which is not only the most dramatic type of landscape
change, but is also relatively permanent. With the help of students and colleagues, my research
program has been investigating the consequences of urbanization and landscape change on



birds at various scales in eastern North America. We have found that avian species richness
decreases with increasing urbanization marked by a loss of long-distance migrants with minor
losses of residents. Many long-distance migrants are absent from any sites with > 15% urban
cover. Urbanization also represents an ecological trap for birds like Eastern bluebirds (Sialia
sialis), which breed in urbanized areas but have lower fitness compared to individuals that nest
is rural areas. My current research involves an examination of the dynamics of hematozoan
parasites and their hosts, song sparrows (Melospiza melodia) over a changing landscape. Lastly,
this year I will begin examining mercury and organic contaminants in song sparrows and tree
swallows (Tachycineta bicolor). These research projects are united by their reliance on remote
imagery to make inferences about the landscape and allow the creation of predictive models for
land use managers. (6)

Stratford, Jeffl, W. Douglas Robinson?, and John Hogland?. 'Wilkes University, Wilkes-Barre,
PA 18766, 20Oregon State University, Corvalis, OR 97331, 3Montana Forest Management Bureau,
Missoula, MO. Urbanization and birds: an overview- Humans can drastically alter the landscape.
Of particular concern is urbanization, which is not only the most dramatic type of landscape
change, but is also relatively permanent. With the help of students and colleagues, my research
program has been investigating the consequences of urbanization and landscape change on
birds at various scales in eastern North America. We have found that avian species richness
decreases with increasing urbanization marked by a loss of long-distance migrants with minor
losses of residents. Many long-distance migrants are absent from any sites with > 15% urban
cover. Urbanization also represents an ecological trap for birds like Eastern bluebirds (Sialia
sialis), which breed in urbanized areas but have lower fitness compared to individuals that nest
is rural areas. My current research involves an examination of the dynamics of hematozoan
parasites and their hosts, song sparrows (Melospiza melodia) over a changing landscape. Lastly,
this year I will begin examining mercury and organic contaminants in song sparrows and tree
swallows (Tachycineta bicolor). These research projects are united by their reliance on remote
imagery to make inferences about the landscape and allow the creation of predictive models for
land use managers.

Swallow*1, Matthew, Gino D'Angelo?, and Kyle Van Why2.. 1East Stroudsburg University,
East Stroudsburg, PA 18301; 2USDA-APHIS Wildlife Services. The Effect of Goose Management on
Water Quality - Public health and safety risks are a growing concern with Canada geese (Branta
Canadensis). In Pennsylvania the USDA’s Wildlife Services division manages geese in
problematic areas. The purpose of goose management is to reduce damage to agricultural,
urban, and natural resources, as well as reducing threats to public health. For this study, three
impoundments were monitored bi-weekly from May to September along with a single sampling
date in both October and November 2009. Two of the impoundments are managed by the
USDA while the third was the unmanaged control site. The objective of the study was to
compare water chemistry and fecal coliform counts from the three sites. Dissolved oxygen, pH,
and water temperature were measured along with fecal and total coliforms to monitor water
quality from the nesting to migration seasons. Results from fecal coliform testing show strong
evidence of the benefits of management with coliform levels up to three times higher in the
unmanaged impoundment. Based on these findings, the USDA’s methods of management are
effective in reducing health threats as well as improving water quality. (22)



Swartz*, Emily, Joseph Thomas*, and Lucinda H. Elliott. Shippensburg University,
Shippensburg, PA 17257. Expression, cloning and sequencing of the autophagy related gene Atg13 in
SNB-19 brain tumor cells- Autophagy is a cellular process that involves the degradation of old
organelles and macromolecules in cells deprived of nutrients. Autophagy also plays a role in
cell differentiation and resistance to pathogens. Defects in autophagy have been linked to some
neurodegenerative diseases and tumor progression. The process is marked by the formation of
double membrane autophagosomes, which sequester cytosolic components to be targeted for
degradation by lysosomes. Previous studies in Dr. Elliott’s laboratory have isolated, cloned
and sequenced several autophagy related expressed genes from SNB-19 brain tumor cells. One
gene, Atgb, was found to contain a deletion mutation which resulted in a frameshift mutation.
In this study cDNA for Atgl3, which forms a complex with other autophagy related proteins
essential for the formation of pre-autophagosome membranes, was amplified, cloned and
sequenced. Preliminary results indicate that the cDNA represents an alternatively spliced
mRNA that is highly homologous to Homo sapiens KIAA0652 (Atg13), transcript variant 2,
mRNA (NM_014741). Our cDNA contains two point mutations which change the codons for
two amino acids in the protein. (74)

Sweger, Alex*and Matthew Persons. Susquehanna University, Selinsgrove, PA 17870. Bachelor
number one or bachelor number two? Examining the effects of male body condition on female mating
decisions and offspring survival in Pardosa milvina (Araneae: Lycosidae). i Bateman’s principle
asserts that males can gain greater fitness by mating with multiple partners. Parental
investment theory predicts that when females invest more resources or care in offspring, they
will be the more selective sex. In the wolf spider Pardosa milvina, males mate with multiple
females and are not known to contribute care or resources to their offspring, yet females invest
resources in egg sac production and carry offspring after hatching. Females sometimes mate
with additional males but the fitness benefits of remating remain unknown. We hypothesized
that females that mate with a male in poor condition may benefit from additional matings. We
examined the effects of male body condition on female mate selection, remating frequency, and
offspring survival. We presented virgin female P. milvina with a virgin male in either good or
poor body condition and documented courtship and copulatory behaviors. After 48 hours, we
presented females with a second virgin male of either good or poor body condition and
recorded courtship and copulatory behaviors. Weight of any produced egg sacs and the number
and survival of the offspring were documented. Preliminary results suggest no strong pattern of
remating probability relative to male body condition. (144)

Tadesse, Bemnete E.*, M. Dana Harriger, and Catherine Santai. Department of Physical and
Life Sciences, Wilson College, Chambersburg, PA 17201. Morphometric Analysis of Interlobular
Renal Arteries of Spontaneously Hypertensive Rat Pups Born to Mothers Treated with Methylphenidate
Prior to and During Pregnancy - Methylphenidate, d-MPH, the active ingredient in Ritalin®, is
prescribed for Attention Deficit Hyperactivity Disorder - ADHD. A tissue distribution study in
rats localized d-MPH to the kidneys, and teratogenic studies have shown that d-MPH crosses
the placenta. This study utilized Spontaneously Hypertensive Rats, SHRs, and Wistar Kyotos to
investigate if in utero exposure to d-MPH contributes to anomalies of interlobular renal arteries.
SHR dams received d-MPH at 10.0 mg/kg body weight daily prior to and during their
pregnancy. SHRs treated with d-MPH have elevated blood pressure, heart and respiration rates
in comparison to SHR and Wistar controls. Analysis of the rat pups indicates greater body and
kidney weights in the non-treated group, suggesting that d-MPH may have an effect on the



growth and development of the fetus. Kidney sections will be digitized and a comparative
morphometric analysis performed on the interlobular arteries; including luminal, medial and
total arterial cross sectional areas, luminal diameter and medial thickness. It is anticipated that
many of these parameters will be elevated in the pups of SHRs treated with d-MPH in
comparison with controls. The results of this study may be indicative of renal vascular changes
associated with ADHD medication exposure in humans during pregnancy. (9)

Tanis, Brian P.* and Carlos A. Iudica. Susquehanna University, Selinsgrove, PA 17870. Is
washing sediments on a micro-mesh a solution to accurately portrait structure and composition of
vertebrate paleocommunities?- Traditionally paleoecological studies focus on large bone material
over small bones due to ease of excavation, reduction of manpower, and limited resources
available to identify partial skeletal components. This leads to a disproportionate amount of
knowledge between macro and microfauna and might represent a bias limiting understanding
of paleocommunity structure. In our study we attempt to discover if isolated bone fragments
from fine mesh sieves will statistically impact the diversity and understanding of
paleocommunities in central PA. Sediments were excavated from a cave in Centre County
maintaining stratigraphy and weighed before being washed through two screens of decreasing
size. The larger, No. 18 mesh (1.00 mm) represents the mesh used by majority of studies. The
smaller, No. 35 mesh (.500 mm), represents the finest mesh used in similar studies. The collected
material from each sieve was weighed and identified to species whenever possible using
reference and museum collections. Relative abundance of bone material and diversity from each
sieve will be compared to determine the overall loss rate of the larger mesh. The diversity lists
will be compared to previous studies in central PA to see if the addition of microfaunal data
will influence the structure and composition of hypothesized paleocommunities. (128)

Tanis, Brian P.* and Carlos A. Iudica. Susquehanna University, Selinsgrove, PA, 17870.
Reconstruction of vertebrate paleocommunities from a cave in Central Pennsylvania - Due to human
impacts and climatic changes, there is an increased need for understanding changes within
vertebrate communities. An optimal way to understand these changes is to reconstruct
paleocommunities and create predictive models from faunal fluctuations seen during the
climatic shifts of the Quaternary. Caves and karst topographic features have often been utilized
as excavation sites in paleoecological studies for their abundance of fossil remains. The Central
Pennsylvanian vertebrate paleofauna was reconstructed by excavating Holocene and
Pleistocene sediments from a cave in Centre County. Sediments were systematically removed
maintaining stratigraphy, then bagged and weighed before being washed through 1.00 and .54
mm stacked screens. Washed materials were dried, bagged, sorted, weighed and labeled
accordingly. All collected materials were identified to the species level whenever possible using
reference and museum collections, then curated at the Susquehanna University Natural History
Teaching and Research Collection. The paleoecological diversity of the cave system was
analyzed within each stratum using Shannon’s index and compared to subsequent strata and
extant communities. Taxonomic habitat index was calculated from relative species abundance
and diversity lists and climate data for each corresponding era, yielding patterns that can be
extrapolated to predict the future of the biota of the region. (129)

Thompson, Andrew *, Richard Schaeffer, and Michael Shin. Messiah College, Grantham, PA
17027. Arabidopsis thaliana Exposed to Exogenous Histidine Exhibits Increased Nickel Resistance.fi
The ability of exogenous histidine to relieve the effects of nickel toxicity in Arabidopsis thaliana



was investigated. Arabidopsis plants grown in the presence of very small concentrations (85 pM)
of NiClz normally suffer from nickel toxicity based on measurement of root length. Plants were
grown in the presence of 85 pM NiCl; and varying concentrations of exogenous histidine to test
the effects of the interaction between nickel and histidine, a known nickel chelator, on plant
growth. When plant health is assessed by quantitative analysis of root length a partial rescue
effect is observed in plants when grown in the presence of increasing histidine concentrations.
Further, atomic absorption analysis of nickel accumulation in plant tissues grown in the
presence of both nickel and histidine suggests that there is greater accumulation of nickel inside
plants grown in the presence of exogenous histidine. This may indicate that the heightened
resistance to nickel toxicity conferred by histidine is due to its ability to chelate and neutralize
nickel internally rather than preventing its uptake. (45)

Veverka, Laura*, Britany Hufnagle, and Matthew Persons. Susquehanna University,
Selinsgrove, PA 17870. Tinkle, tinkle little dog: how I wonder if quantity, quality, and masking factors
influence signal efficacy in urine-marking behavior of male domestic dogs (Canis familiaris). i Urine-
marking is a common behavior in domestic dogs, conveying information about territory
defense, social status, reproductive status, health, or prospective mate quality, yet few studies
have examined factors that influence urine-marking signal efficacy. We measured the influence
of male urine concentration, quantity, and odor masks on urine over-marking and investigative
behaviors by other male dogs. We videotaped dogs for five minutes, recording responses to
four concurrently presented urine stimuli from one conspecific male. We measured initial
stimulus choice, initial over-marking choice, and time near stimulus. We conducted three
experiments: urine concentration (no dilution, 3x dilution, 5x dilution, or control post), odor
masking level (urine with no perfume, 0.5ml perfume, 1 ml perfume, or control post), and urine
quantity with constant concentration (0.5ml, 1 ml, 2 ml, or control post). Preliminary data
suggests that male dogs investigate masked stimuli more and over-mark the most concentrated
samples. Variation in concentration and masking appears to have little effect on the ability to
detect urine signals over short distances but may have a large influence on the decision to urine
mark once the signal is perceived. Results suggest that these parameters are important in the
urine-marking behavior and social communication system of domestic dogs. (143)

Wasik, Molly* and Wendy Boehmler. York College of Pennsylvania, York, PA 17405. The
Impact of Fluoxetine Hydrochloride on Aggression in Zebrafish (Danio rerio)- Aggression is
imperative for survival in an ecosystem as animals must be able to compete for home sites,
breeding grounds, mates, and food supplies. A recent U.S. geological survey indicates the
presence of drugs in 80% of U.S. streams. Researchers have found environmental concentrations
of fluoxetine hydrochloride (Prozac) to reach 6 ng/mL. The goal of this research was to analyze
the impact of the environmental concentrations of fluoxetine hydrochloride on zebrafish. Using
a mirror aggression test to evaluate eight behaviors, levels of aggression were monitored and
compared using a two-way ANOVA test. Six of the eight behaviors quantified were found to
show a significant decrease in aggression in zebrafish. These decreases in aggression suggest a
great impact on ecosystems exposed to contaminated wastewater. Results suggest a need for
more advanced water filtration systems and further research to analyze the impact on other
species as well as terrestrial animals. (142)

Weyandt*, Samantha and Shannon Nix. Clarion University of Pennsylvania, Clarion, PA
16214. Use of Community-Level Physiological Profiling to Access the Impact of Strip Mining on



Microbial Functional Diversity — Soil microbial communities provide the foundation for many
complex community-level interactions and disturbance of this habitat can lead to observable
changes at both the microscopic and landscape levels. Strip mining is an intense form of
disturbance that involves excavation to uncover a mineral reserve by removing a long strip of
overlying soil and rock. This process considerably changes the way that an ecosystem functions
by disrupting the continuity of the habitat which also likely alters the structure and composition
of the associated microbial community. Attempts have been made to restore strip mined sites;
however, it remains unknown how these restoration practices impact microbial communities.
The purpose of this study is to look at the impact of previous strip mining activities on the
functional diversity of microbial communities from three different sites based on Biolog
Ecoplate™ carbon source metabolic fingerprint analysis. The sites include an undisturbed
forested site and two strip mine sites, one of which was “reclaimed” by the addition of lime to
the top soil. The data obtained in these analyses will be used to determine whether the
microbial communities found in the soil at each of the three sites vary in either structure or
function. (152)

Williams, Capulet*, Deborah S. Austin, and Catherine Santai. Department of Physical and
Life Sciences, Wilson College, Chambersburg, PA 17201. Detectable Limits of Blood Using Luminol
Following Exposure to the Extreme Heat of Fire - Luminol, which produces chemiluminescence
upon oxidation, is frequently used to detect blood at a crime scene as only one part per million
(ppm) of blood is necessary for a detectable signal. Forensic scientists and law enforcement
officers often encounter situations where attempts have been made to cover up or destroy
evidence by the use of arson. In this study, the detection limit of blood following exposure to
the extreme heat of fire was investigated. Fluorimetry was utilized to determine whether the
intensity of chemiluminescence was linearly related to the concentration of blood and to
determine whether the intensity of chemiluminescence changed when blood was exposed to
heat. Trends indicate that blood exposed to heat produces a higher intensity of
chemiluminescence versus blood that has not been exposed to heat. Blood at various dilutions
(0.01 ppm - 100 ppm) was then qualitatively analyzed before and after exposure to the extreme
heat of fire. A controlled burn of wood pallets treated with the same dilutions of blood was
done in cooperation with the Franklin County Public Safety and Fire Training Center. The
pallets will be treated with luminol and examined qualitatively and quantitatively using a
digital fluorescence imaging system. (124)

Williams, Elizabeth*, Caroline, Druckman and Melinda, Harrison. Cabrini College, 610 King
of Prussia Road Radnor, PA 19087. Measuring Selenium Uptake in Chlamydomas Reinhartii Cells-
Selenium is a trace element which is essential to the cells of all organisms but has not been
found in yeast or plants. Little is known about how selenium is incorporated into the cell and by
what mechanism proteins receive selenium. Chlamydomonas reinhardtii is the first known algae
to contain these unique proteins. Prior studies have shown that Selenium is essential to the
optimal growth of the organism but how much selenium is actually required for the growth?
The results of this study are to determine the optimal concentration of selenium needed for
growth. Selenium salts were added in varying amounts to wild type ARG deficient C. Reinhartii
cells. The results indicate that cells containing greater than 7.5uM of Selenium salts were
significantly disrupted in their growth pattern. Selenium is essential for the optimal growth of
the algae; determining the optimal amount of selenium needed for growth will provide insight
into selenium homeostasis and then can be applied to more complex models. (44)



Williams, Shannon M.*, and Howard P. Whidden. Department of Biological Sciences, East
Stroudsburg University, East Stroudsburg, PA 18301. Distributions and Population Trends of Bats
in the Upper Delaware Scenic and Recreational River Corridor. - In recent years, bat populations
have been threatened by habitat loss, wind turbines, and the devastating new disease White-
nose Syndrome (WNS). As part of a mammal inventory of the Upper Delaware Scenic and
Recreational River corridor, we performed mist-netting and acoustic monitoring over a 2-year
period to gather baseline data on bat populations in the corridor. We mist-netted little brown,
big brown, eastern small-footed, northern long-eared, eastern pipistrelle, and hoary bats, and
we documented silver-haired and eastern red bats through acoustic monitoring. This
represents all bat species expected in the corridor except the Federally-endangered Indiana bat.
We also tried to assess possible bat decline in the corridor due to WNS. When conducting
acoustic monitoring in 2009, we matched our 2008 monitoring by site, week, and weather
conditions. We were able to replicate 10 nights with a 2-year total of 7679 bat passes. Each bat
pass was classified to species or frequency group. The numbers of calls in each category were
compared between years using a Wilcoxon signed-ranks test. We recorded more total bat
passes in 2009 than 2008, and the Wilcoxon test found no significant difference in number of bat
passes between years (T =27, p = 0.959). (29)

Wilson, Andrew and Margaret Brittingham. School of Forest Resources, The Pennsylvania
State University, PA, 16802. The Status and Conservation of Farmland Birds in Pennsylvania -
Grassland-obligate bird populations have been in steady decline across North America for the
past four decades or more. Declines have been particularly steep in the eastern United States,
which due to bird distributional shifts following the large-scale destruction of native tall-grass
prairies, supports significant populations of some grassland bird species. Although there has
been steady decline in the area of grassland and farmland in Pennsylvania, the rate of decline of
birds associated with these habitats cannot be explained fully by loss of habitat extent. The main
driver behind the more recent population losses is changes in the management and ownership
of farmland, leading to fewer, larger farms that are more intensively managed. I review recent
population trends of common grassland and farmland birds in Pennsylvania and compare
trends for guilds of species associated directly with farmed areas with those found in other
habitats in the farmland landscape. We highlight the differences in trends between those species
reliant on fields for nesting habitat and those that nest in non-cropped habitat. The conservation
implications of the recent trends in the light of both the current and potential future agricultural
landscape of Pennsylvania are discussed. (3)

Wilson, Kayla* and Ron Kaltreider. York College of Pennsylvania, York, PA 17403. Identifying
and characterizing the role of a tryptophan hydroxylase (tph-1) gene homolog in C. elegans using siRNA
knock-down-The human gene tryptophan hydroxylase (tph-1) is involved in the biosynthesis of
serotonin and mutations within it are believed to play a role in schizophrenia, anger-related and
addictive behaviors, depression, and bipolar disorder. The goal of our study was to identify and
characterize the role of a tph-1 homolog within the model system C. elegans using a small
interfering RNA (siRNA) feeding process to knock-down gene expression. A gene homolog was
identified and siRNA primers created. Genomic C. elegans DNA was used to amplify the
predicted 729bp PCR product with our primers. The fragment sequence was verified and then
inserted into a siRNA expression vector (pPR244) using the BP Clonase system, which has a T7
promoter driving insert expression. DH5a cells were transformed, selected for, and siRNA
plasmid (pPR244-tph) was isolated. This plasmid was then inserted into HT115 bacteria that



produce lactose-induced T7 protein. Wild-type (N2) C. elegans were grown on IPTG induced
HT115 (pPR244-tph) bacteria and phenotypic changes were observed and alteration in tph-1
gene expression were determined. This study suggests an involvement of a tph-1 homolog in
neuronal function in C. elegans and provides a model to study the activity and function of this
gene in greater depth. (84)

Yorty, Jodi*. Elizabethtown College, Elizabethtown, PA 17022. Using a problem-based learning
approach to illustrate mechanisms of immunity and immunological problems in the medical field &
There are strong and evident links between the immune system, health and disease. Thus,
problem-based learning works well to promote active learning and engage students in a 300-
level Immunology course. Small students groups are assigned a medical topic that has an
immunological premise (such as an immunodeficiency or autoimmune disease). The students
research their topic and prepare a presentation that reviews relevant immunological
background information, and provides information about the disease or deficiency. Student
presenters are also given a clinical narrative that includes a case history and laboratory test
results from a person who exhibits symptoms of their assigned disease. Based upon this case
history presenters develop discussion questions for their peers. Following presentation of
background material the entire class is given the case narrative and discussion questions.
Presenters then aid their peers in answering the questions and discussion follows. The infusion
of problem-based learning has been well received by the students, particularly those intending
to continue their studies in the medical field. Additionally, as the standard lecture format
becomes outdated, this approach reviews course material in a new context and engages the
class in a different way to learn about immunology. (43)

Yubhas, Joseph A.1*, Terry L. Master?, and Brady J. Mattsson2. ! Department of Biology, East
Stroudsburg University, East Stroudsburg, PA 18301, 2 Warnell School of Forestry and Natural
Resources, University of Georgia, Athens, GA 30602. Streamside Bird Community Integrity with
Emphasis on the Louisiana Waterthrush (Seiurus motacilla) in the Delaware Water Gap National
Recreation Area — A long-term “vital signs” monitoring project was implemented by the National
Park Service to determine the integrity of tributary watersheds in the Delaware Water Gap
National Recreation area (DEWA). Riparian bird communities were studied with special
emphasis on the Louisiana Waterthrush (LOWA) because of its usefulness as a bioindicator of
stream health. Variable circular plot point count and transect surveys were conducted along 24
one-kilometer stream reaches within DEWA. The Bird Community Index (BCI) of biotic
integrity was used to determine relative integrity of tributary watersheds based on detections of
all riparian species. BCI scores ranged from medium to highest across the three years of the
study. LOWAs were found along every transect interval, and breeding pairs were found along
each transect. LOWA detections during point count surveys decreased 20% across the three
years, while other species detections remained stable, declined, or increased. Although the
study has only been performed for three years, it is projected to be ongoing in perpetuity. This
will provide park managers with data on long-term trends for LOWA and other bird species,
allowing them to make informed management decisions affecting natural resources in DEWA.
(19)

Zentz, Tiffany* and Allan F. Wolfe. Biology Department, Lebanon Valley College, Annville,
PA 17003. Microscopic study of the cuticular setae on the second antennae of male and female Artemia
franciscana. - Numerous setae, surrounded by spines or projections, are located along the



dorsal surface of the proximal part of the second antennae of the brine shrimp, Artemia
franciscana. These setae along with the associated spines occur in groups or clusters, especially
along the margins of the antennae. Since the second antennae are very different in male and
female Artemia, we used light microscopy and scanning electron microscopy to compare the
pattern and the morphology of these setal-spine clusters in male and female animals. These
clusters contain a single, slender-shafted seta surrounded by a circle of 4-5 short, thick spines of
varying heights. Although the total number of setal-spine clusters is similar in both sexes, the
pattern varies. In the female the clusters are more concentrated and appear in a circular array,
while in the male, the arrangement is more linear. Since the setae lack detectable pores and
appear to be sensory, they probably function as mechanoreceptors. Their location on the dorsal
surface of the antennae suggests they could provide the animal with environmental cues during
swimming. (102)



