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A Tale of Two cGMPs: The effects of two cGMP analogs on the AB-induced ACh
regulatory pathway

Arianna DeGruttola and Dr. Bruce Gray

Simmons College, Boston, MA

Alzheimer's disease (AD) the most common neurodegenerative disorder is
strongly associated with insoluble deposits of beta amyloid (Ab) peptide in plaques
within the brain. Recent work in the Gray lab has suggested a non-pathological role
of Ab as a regulator of presynaptic release of the neurotransmitter acetylcholine
(ACh). In this pathway discovered in cholinergic synapses in a chick embryo
choroid layer of the eye, soluble oligomers of Ab cause synthesis of nitric oxide (NO)
which binds and activates guanyl cyclase, cGMP levels rise, PKG activates and
phosphorylates exocytotic proteins, which inhibits evoked transmitter release.
However the literature is split whether Ab and NO act in a neuro-protective or
neuro-destructive fashion. One explanation for these discrepancies may be due to
opposing actions of intracellular versus extracellular cGMP, as shown by previous
research in transformed cells. Here we report that membrane impermeable cGMP
acts differently than membrane permeable cGMP forms (8-Bromo ¢ GMP) on
potassium evoked ACh release in choroid nerve terminals. Whereas 8-bromo-cGMP
is able to mimic the inhibition of ACh release, the membrane impermeable form is
not. Further experiments (in progress) limiting extracellular NO levels will assess
the relevance of extracellular cGMP with regard to neuromodulation.



SVAs in the Human Genome

Annmarie McKeon?!, Monica Nadler, PhD23, and Matthew Anderson, MD, PhD23
1Simmons College, 2Beth Israel Deaconess Medical Center, 3Harvard Medical School,
Boston, MA 02115

SINE - VENTR - Alus (SVAs) are non-autonomous, hominid-specific, composite
retrotransposons. SVAs are comprised of the SINE, variable number of tangent
repeats (VENTR), and Alu-like (SVA) regions for which they are named as well as 5’
series of hexameric repeats and a 3’ polyadenylated tail. Rare among active
retrotransposons, SVAs account for only approximately 0.13% of the human
genome. SVAs use a copy and paste - like mechanism to insert into new genomic
locations via an RNA intermediate which preserves the original insertion from
which this RNA is transcribed. Currently, the mechanism through which SVAs
interact with the genetic elements near them is unclear. The purpose of this project
was to identify the SVAs of the human genome, to collate available location
information for SVAs, and to facilitate future SVA research. To do this, publically
available bioinformatics tools were used to find and annotate the SVAs in the human
genome. In this annotation, the SVA identification abilities of Repeat Masker were
explored and a complete list of the SVA elements and their locations in the human
genome was generated. This list includes information about the genes proximal to
each SVA and their relationship to the sequence of the gene. In the future it is
recommended that researchers use this data set to further study SVAs by noting the
location of SVAs in relation to genes of potential interest, especially when
considering the roles of SVAs in the regulation gene expression.



Where is silencing?
Andrée Sime and Jane Lopilato
Simmons College, Boston MA

Bacteria have evolved multiples strategies to escape predation such as the
activation of the bgl operon by mutations, the production of a toxic by-product, and
the use of sialic acids coatings. In wild type E. coli, the bgl operon is silenced by the
H-NS protein coating the regulatory region of this operon. However, bgl expression
is activated by mutation. Overproduction of the Bgl] protein results in bgl
expression by counteracting the silencing by H-NS. The activated bgl operon
produces enzymes for the catabolism of aromatic -glucosides such as salicin. In a
screen for new silencers, nand was discovered. NanA is the first enzyme in the
pathway, which is required for utilization of sialic acid by E.coli. The NanA protein
encodes the enzyme N-acetylneuraminate lyase. Overproduction of nanA silences
the BglJ-activated bgl operon. The goal of this research was to locate the silencer
region in nanA and/or surrounding sequences. By cloning, the silencer region has
been narrowed down to 118bp. Whether DNA or RNA is involved in silencing will be
discussed.



Regulation of stress response transcription factors through preferential
translation

Krina Patel?, Collin Ewald, PhD?, T. Keith Blackwell, MD, PhD?2

1Simmons College, 2Blackwell Lab, Joslin Diabetes Center

Many chronic diseases are associated with accumulation of misfolded proteins in
the endoplasmic reticulum (ER), in which secreted proteins are synthesized. To
prevent a catastrophic breakdown of cellular functions, certain transcription factors
are preferentially translated when protein production is stalled. To identify
molecular signals that induce preferential translation, Caenorhabditis elegans were
screened for regulators of the transcription factor ATF5, the homolog of mammalian
ATF4, which is preferentially translated under ER stress conditions. Transgenic C.
elegans containing atf-5 control elements fused to green fluorescent protein (GFP)
were used to monitor ATF5 translation in vivo. An RNA interference (RNAi) screen
of 4253 genes revealed 91 that were needed for ATF5 translation, and 22 that
promoted ATF5 translation when knocked-down (negative regulators). To identify
mechanisms that might defend against ER stress, focus was placed on the negative
regulators. 17/22 gene knockdowns protected against age-dependent poly-Q
aggregation, and increased lifespan. ATF5’s role in maintaining stress was
confirmed by exposing atf-5 mutants to high salt concentrations, which lead to
unfolded proteins. The data revealed a general trend where mutants survived less
than wild type. The results indicate ATF5’s regulatory role in defending against
stress, and identify conserved genes that could be potential targets for drugs that
relieve ER stress and halt disease progression.



The effects of cell-type specific lesions within the suprachiasmatic nucleus,
SCN, on circadian rhythms

Tania Bajwal and Patrick Fuller, Ph.D.2

1Simmons College, 2 Beth Israel Deaconess Medical Center, Boston, MA

Circadian rhythms are regular changes in gene expression, biochemistry,
physiology, and behavior that cycle with a period of approximately 24 hours. Since
almost every aspect of behavior and physiology undergoes a circadian rhythm,
including processes such as metabolic rate, activity, and digestion, disruptions in
circadian rhythm impact an organism’s function. The study of circadian rhythms is
called chronobiology and a major research goal in chronobiology is to understand
the role of peptidergic neurotransmission by identified populations of SCN neurons
in the generation and entrainment of circadian rhythms. However, a major barrier
in the field has been the lack of experimental tools to manipulate and study the
activity of peptidergic neurons beyond the use of knockout mice. Thus, using newly
developed and validated conditional viral vector systems, this project seeks to
define, and in some cases redefine, how peptidergic neurotransmission by
vasoactive intestinal polypeptide (VIP) and arginine vasopressin (AVP)-expressing
neurons maintains network synchrony and influences different circadian rhythms,
such as those involved with body temperature, locomotor activity, and sleep-wake.
VIP and AVP are two key neuropeptides found in the SCN. The first hypothesis is
that VIP-expressing SCN neurons are critical for the coherent circadian rhythm of
body temperature (Tb), but not the locomotor activity (LMA) or sleep-wake
rhythms. The second hypothesis is that AVP-expressing SCN neurons are critical for
the coherent circadian rhythms of LMA and sleep-wake but not Tb.



A Randomized Controlled Pilot Study to Evaluate the Effect of Wearing a
Personal Heart Rate Monitor During Cardiac Rehabilitation on Target Heart
Rate Zone Compliance

Melissa Tanguay

Simmons College

Advisor: Randi Lite

Cardiac rehabilitation (CR) is a program of exercise and education shown to
improve mortality and morbidity in patients following a cardiovascular event. In CR
exercise is usually prescribed as % max heart rate (HR), or % HR reserve, yet
evidence suggests that patients often do not achieve target HR. This study aims to
evaluate if providing patients with HR monitoring tools improves compliance with
exercise prescription. 11 patients in a Phase II CR program were randomized to two
groups: one wearing a commercial personal HR monitor (n=7) and one that did not
(n=4). Target exercise HR was communicated to all patients. Compliance with
exercise HR and changes in METs (an estimate of energy cost of activities), weight,
and blood pressure (BP) were assessed. 38.6+43.4% of HR observations were
within target exercise HR in the control group and 73.3+36.7% in the HR monitor
group (p=0.34). 25% of control subjects and 71% of HR monitor subjects had
average exercise HR within target range (p=0.24). Average METs changed from
4.1+1.7 to 4.4+2.0 for the control group (p=0.42) and from 3.3+0.3 to 4.1+1.1 for the
HR monitor group (p=0.04). Changes in weight and BP were not notable. Patients
wearing a HR monitor tended to have better compliance with target HR. This
difference was not statistically significant. They did demonstrate significant
improvement in METs whereas the control subjects did not. This data shows that
patients benefit from HR monitoring during CR to reach set goals.



Conserved motifs contribute to conjugation and subcellular localization of a
bacterial mating protein

Minh N. N. Bui, Anastasia C. Murthy, Gianna R. Mancuso, Rafael Widjajahakim and
Melanie B. Berkmen

Department of Chemistry and Biochemistry, Suffolk University

Bacterial conjugation, or mating, involves the transfer of DNA from a donor to a
recipient cell. Conjugative elements encode the proteins that comprise the mating
machinery and commonly encode and disseminate genes that confer antibiotic
resistance, virulence, or new metabolic capabilities. ConE is a critical component of
the mating machinery of the ICEBs1 conjugative element of Bacillus subtilis. ConE
belongs to the FtsK-HerA superfamily of pumping ATPases. Multiple sequence
alignment of ConE and its homologs shows that residues H465, P499, E502, R726,
and Q737 are conserved in many superfamily members. These residues may be
involved in sensing ATP and/or cooperative hydrolysis. We used site-directed
mutagenesis to introduce mutations at each of these five residues to explore their
effects on conjugation and localization. We found that mutations at H465 or
P499/E502 eliminated mating, while mutations at R726 or Q737 decreased mating
3000- and 30-fold, respectively. Fusions of ConE to green fluorescent protein (GFP)
were visualized using fluorescence microscopy. Interestingly, R726 and Q737
localize to the membrane similar to wild-type, while H465 and P499/E502
mislocalize to the cytoplasm. Our results indicate that all five conserved residues are
critical for mating, but only three contribute to localization. Future studies will
address whether these residues are involved in ConE’s ability to detect and
hydrolyze ATP and engage in ICEBs1 protein-protein interactions.



Survival of Caulobacter crescentus during Oxidative Stress
Djamila M. S. N’Gadjaga, Kevin Ramos, Michael Laub, Celeste N Peterson
Suffolk University

Oxygen intake is vital for aerobic species. However, that causes oxidative stress by
the formation of reactive oxygen species (ROS) such as peroxides and free radicals.
Those species are toxic to cells and can damage their DNA, membranes, proteins and
other cell components. Bacteria have various ways to deal with oxidative stress and
here we studied how Caulobacter crescentus copes with it. During oxidative stress,
C. crescentus activates the transcription factor OxyR which in turn activates catalase,
alphadyroxyl peroxidase and a sSRNA called cosR. We investigated on the role of cosR
in its response to hydrogen peroxide exposure. The survival of the cells was
monitored in different conditions through colony forming unit viability assays and
live dead stains. Some of the conditions examined were the deletion and
overexpression of cosR before and after exposition to hydrogen peroxide. We found
that the overexpression of cosR provided a higher survival rate during oxidative
stress, while its deletion decreased the cells ability to detoxify hydrogen peroxide.
Therefore, it seems that OxyR helps C. crescentus directly and indirectly, by
activating the sRNA cosR, to survive oxidative stress.



Identifying bacteria for the remediation of vinyl chloride
Sumayah Rahman and Gail Begley
Northeastern University

The toxic substance vinyl chloride is a widespread groundwater contaminant, and
methods for the degradation of this compound are being studied. Bioremediation
through the stimulation of vinyl chloride-degrading bacteria is one such method.
Biodegradation can occur aerobically or anaerobically, but aerobic degradation is of
special interest since it can be performed by a wider variety of bacteria and has
fewer physiochemical requirements. Ethene, which is metabolized through the same
pathway as vinyl chloride, was used to culture bacteria from a vinyl chloride-
contaminated groundwater site in Massachusetts, and a 16S clone library was
created. Surprisingly, none of the 16S clone sequences were identified as
Mycobacterium, which was previously thought to be the dominant aerobic vinyl-
chloride degrader. Instead, the dominant organism in the enrichment culture was
Planococcaceae, a family of bacteria that has not been previously associated with the
degradation of vinyl chloride or other chlorinated ethenes. Other sequences were
identified as belonging to Burkholderiales, Planctomycetales, Sphingobacteriales,
Rhizobiales, Xanthomonadales, and Legionellales. The diversity of bacteria found to
be putative vinyl chloride degraders suggests that aerobic bioremediation has the
potential to be an important and far-reaching solution to the problem of vinyl
chloride contamination.



Association between limb bone proportions and locomotor behaviors in
artiodactyls

Grocott, Olivia R,, Leclerc, Mari C., and Dewar, Eric W.

Suffolk University

Habitat plays a role in selection for successful predator-escape behaviors. Mammals
that live in open habitats can use long-distance running to escape predators, but in
more closed habitats they would encounter barriers that require them to trade off
speed for maneuverability. We examined differences in limb proportions of 31 living
species of artiodactyls from various habitats, including ones from grasslands,
forests, forest-edge habitats, and montane areas. We quantified relative proportions
of bones of the hindlimb and compared them with the habitats that those species
occurred in. We interpreted differences in limb morphology to be related to each
species’ habitat, due to selection for divergent predator-escape behaviors. Visual
differences in the shape of the proximal end of the tibia were recognized to be
distinct for each of the habitats studied. No distinctive characteristics of the distal
end of the femur were noticed in relation to each habitat.

Our goal is to interpret the escape behaviors of extinct artiodactyls from the
grasslands of the White River Group (Eocene of South Dakota and Nebraska) vs.
fossils from the more forested Renova Formation of Montana. We predict that for
species that occurred in both localities, populations from the grasslands will be less
variable in morphology than those from more forested environments. These
localities provide a test case for finding evidence of phenotypic plasticity related to
locomotion in fossil mammals.



Polyphasic taxonomy of a potentially novel species of Methylobacterium
isolated in association with a white-rot fungus

Caitlin Kowalski and Rachel Hirst

Stonehill College

A pink-pigmented, Gram-negative, methylotrophic bacterium was isolated in
association with the white-rot fungus Armillaria gallica. Polyphasic taxonomic
analysis of the organism revealed a chemotype and phenotype consistent with the
genus Methylobacterium. Gene sequence analysis of 16S rRNA, cpn60, and mxaF
revealed the closest phylogenetic relative of the isolate to be Methylobacterium
brachiatum B0021, with sequences similarities of 99.37%, 97.40%, and 94.76%
respectively. A standard draft genome of the isolate was obtained through whole
genome sequencing, revealing unique coding regions of interest for lignin
degradation and licheninase activity. While the biochemical and physiological
evidence indicates that the isolate is characteristic of the genus Methylobacterium,
the genotypic evidence suggests that this organism represents a potential novel
species within the genus. As A. gallica is a plant-pathogenic fungus, understanding
potential microbial - fungal relationships could prove agriculturally and
economically beneficial.



The Microbiome of the Human Head Louse
Megan St.Amand, Vanja Klepac-Ceraj and Celeste N Peterson
Suffolk University

Understanding the microbiome composition of human-associated insects can shed
light on sources of potential human pathogens. The human head louse, Pediculus
humanus capitis, is an obligate symbiont found in the hair of humans, especially
children. It is known to harbor an obligate endosymbiont, Candidatus Reisia. However,
a complete survey of head louse microbiome has not been described to date. The
purpose of this research is to analyze the louse microbiome and determine if it
differs between individual human hosts. DNA was isolated from lice from four
individuals and the 16S gene amplified for [llumina sequencing of the V3-V5
variable region followed by analysis with Qiime. Results showed that the expected
obligate endosymbiont, Candidatus Reisia, made up over 95% of the community
throughout all of the samples. Other bacteria that were found in all of the samples
included staphylococcus, streptococcus, and brevibacterium. The communities varied
among individual lice and among human hosts. This survey is the first reported
measurement of the entire microbial community associated with the human head
louse.



Mouse Allergen Levels in Urban Schools of Children with Asthma
K. Breslin; A. Bailey, Dr. Abate
Children’s Hospital Boston, Simmons College

Asthma is a chronic respiratory disease causing narrowing and inflammation of the
airways, affecting breathing. Nearly 7 million children in the US, particularly in
urban areas, are affected by asthma and it is exacerbated by indoor allergens such as
mice. Many studies have found that home exposure to indoor allergens increases
asthma symptoms. However, there are no US studies comparing allergen levels in
homes versus urban schools. This study aims to determine if exposure to mouse
allergen in urban schools is significantly different from mouse allergen exposure at
home. Data was collected from 12 schools in the Northeast metropolitan area.
Classroom environmental samples were obtained by vacuuming floors and rugs,
wiping desks, and air filtration systems. Participants were also given a vacuum to
collect environmental samples from their bedrooms to determine mouse allergen
level at home. Overall, results indicated that classroom mouse allergen levels were
significantly greater in schools than in the home. As a result, future public health
interventions may be created to increase cleanliness and overall reduce asthma
morbidity in urban schools.



Catastrophizing and pain sensitivity among osteoarthritis and fibromyalgia
patients.

0. Franceschelli; R. Edwards, Charlotte Russell

BWH Pain Management Center, Simmons College

Chronic pain is a major public health problem and is the most reported symptom
described by patients dealing with osteoarthritis and fibromyalgia. In both
musculoskeletal conditions, pain is the key component and it is important to
understand that there are a number of factors contributing to the experience of pain
and pain sensitivity. One of the contributing factors to the experience of pain is
catastrophizing. Catastrophizing is a set of negative emotional and cognitive
processes and is increasingly implicated in the experience of pain in osteoarthritis
and fibromyalgia. This research focuses on the role of catastrophizing and pain
sensitivity by measuring scores reported on the catastrophizing scale and from
mechanical stimuli such as pressure pain thresholds, waterbath reactions and other
answers to various questionnaires about anxiety. Results showed that Fibromyalgia
patients tend to be more pain sensitive than osteoarthritis patients and controls.
Fibromyalgia patients tend to catastrophize more about their condition than any
other musculoskeletal conditions and controls. This role of catastrophizing and pain
sensitivity is important in understanding the experience of pain in these conditions
and can hopefully help with various treatment methods.



Influence of Salinity and Temperature on Metabolic Rate in Mature Green
Crabs, Carcinus maenas

Adam K. Hamdani, Kathryn Greiner-Ferris and Dr. Carl L. Merrill

Department Biology

Suffolk University

R.S. Friedman Field Station, Edmunds, Maine

The European green crab, Carcinus maenus, is an invasive euryhaline species
that has successfully populated the shores of Cobscook Bay, Maine and beyond.
Field observations and literature review reveal that these crabs tolerate wide
fluctuations in thermal and osmotic conditions. As it is a poikilotherm, the crab’s
body temperature is determined by ambient temperature. These characteristics
suggested use of C. maenas as a subject to study influence of both salinity and
temperature on its metabolic rate. Oxygen consumption (ml O2/min) of five
individual adult specimens of C. maenas was measured at ca 16 °C in water-tight
containers at each of nine salinities ranging from 5 to 45 ppt at 5 ppt increments as
well as at temperatures of 5, 10, 15, 20, and 25 °C at a salinity of 30 ppt. There was a
strong correlation between metabolic rate and salinity (R2 = 0.89) as well as
temperature (R2 = 0.90). However, there was a narrow range of both salinity and
temperature conditions over which the metabolic rate of C. maenas did not change
with these variables. These ranges might be considered the “osmoneutral” and
thermal neutral zones of these organisms. Future studies will address synergistic
effects of these 2 factors.



Alpha-catenin’s role in cell-cell adhesion
Yangjinqi, Yu., Goode, Brett., Moeykens, Crystal., Thomas, Bill
Colby-Sawyer College

Differential cell-cell adhesion makes the growth and development of tissues possible.
Moreover, adherent protein alteration has been linked to cancer development, thus
the study of adherent complex is an important topic in biomedical research. We
hypothesize a-catenin to link cadherin-actin network at adherent junctions in
adhesion-competent cells and the stronger a-catenin expression is the more
adhesive the cells are. The R2/7 cells, a string of DLD1 (human carcinoma cells) cells
with negative a-catenin are commercially available. Previous studies were done on
R2/7 cells and R2/7 cells transfected with alpha-catenin with dual pipette assay to
measure their adhesiveness. However the transfection is transient and unstable,
which produced variable results. Therefore the first step of our work is to obtain
stable alpha-catenin positive cell lines from the DLD1 heterogeneous parental
population. We subjected the heterogeneous DLD1 parental cell line (human
colorectal carcinoma) to an aggregation assay. Then we selected, collected, and then
subcloned cells from strong aggregation-competent clusters. A-catenin expression
was quantified by the darkness of a 102K mw band in SDS gels probed using a-
catenin antibody (ABCam 6299). Once we successfully obtained strong alpha-
catenin expressers, we moved on to develop more subclones from the less
aggregation competent clusters. This attempt is to establish a linear relationship
between various alpha-catenin expression and adhesiveness. We now have
successfully obtained seven subclones with various alpha-catenin expression. A
monolayer assay will be used to quantify the level of adhesiveness of subclones with
different alpha-catenin expression. Furthermore, RNA from a-catenin positive and
negative cell lines has been extracted. Their genetic information is being processed
in order to select genes associated with the a-catenin modulation of Ca++-
dependent cell adhesion.



Effects of Season on Populations of Terrestrial Tardigrade Species and
Microfauna in the New London, New Hampshire Area

Colleen Evans

Colby-Sawyer College

The extremophile group of organisms belonging to the phylum Tardigrada are found
nearly everywhere around the world. There is little research describing the effect of
harsh New England winter conditions on local populations of tardigrades and the
other micro-fauna. Due to the tardigrade’s natural ability to withstand extreme
changes in temperature and periods of water scarcity it is likely that an abundance
of tardigrades survive harsh New England winter environments. As a preliminary
screen for seasonal changes in tardigrade abundance I developed a protocol to
extract specimens from of moss and lichen on rocks, trees, and rotting wood in New
London New Hampshire. Preliminary qualitative and quantitative data
demonstrate limited changes in tardigrade populations between the seasons, with
the winter population being slightly reduced compared to fall populations. Future
analysis building upon data presented here will be helpful in determining normal
population fluctuations during different seasons which could be used to indicate
areas in New England that present an abnormality for the time of year that could be
linked to an outside environmental factor.



Investigating the Effects of Environmentally Realistic Herbicide and
Pharmaceutical Exposure on Hormone Concentrations and Aggressive
Behavior in Female Convict Cichlids
Banacos,Natalie;Kochanowski,Michael;Messina,Paul

Department of Biology, Merrimack College

Endocrine disrupting compounds (EDC’s) are becoming an increasingly common
form of pollution in aquatic ecosystems, impeding proper hormone regulation and
modifying the behavior of exposed organisms. We investigated the effects of
environmentally realistic exposure to the synthetic chemicals fluoxetine and
atrazine on hormone and territorial aggression levels in male and female convict
cichlids (Amatitlania nigrofasciata). Multiple detrimental effects have been
reported from prolonged exposure to these chemicals. Fluoxetine is the active
ingredient in anxiety disorder medications such as Prozac and atrazine is the second
most commonly used pesticide in the United States. Both compounds have been
measured at ecologically relevant levels in a variety of waterways. The species-
specific territorial aggressive behavior of convict cichlids is particularly well
documented and easily quantified. In this study, three treatment groups of females
were exposed to either atrazine, fluoxetine or a combination of both atrazine and
fluoxetine. Treated fish were then randomly paired with a size-matched control
female and their aggressive interactions recorded. Fish were placed in beakers
before and after aggression trials to collect water-borne hormone samples. HPLC
was then used to quantify levels of cortisol and 11-ketotestosterone excreted by the
fish into the collection beaker in order to examine the effects of chemical exposure
on stress and sex hormone levels, respectively.



Investigating the Effects of Environmentally Realistic Herbicide and
Pharmaceutical Exposure on Hormone Concentrations and Aggressive
Behavior in Male Convict Cichlids

Holmes,Vaughn; Deleon, Tyler; Panarese, Brian

Department of Biology, Merrimack College

Endocrine disrupting compounds (EDC’s) are becoming an increasingly common
form of pollution in aquatic ecosystems, impeding proper hormone regulation and
modifying the behavior of exposed organisms. We investigated the effects of
environmentally realistic exposure to the synthetic chemicals fluoxetine and
atrazine on hormone and territorial aggression levels in male and female convict
cichlids (Amatitlania nigrofasciata). Multiple detrimental effects have been
reported from prolonged exposure to these chemicals. Fluoxetine is the active
ingredient in anxiety disorder medications such as Prozac and atrazine is the second
most commonly used pesticide in the United States. Both compounds have been
measured at ecologically relevant levels in a variety of waterways. The species-
specific territorial aggressive behavior of convict cichlids is particularly well
documented and easily quantified. In this study, three treatment groups of males
were exposed to either atrazine, fluoxetine or a combination of both atrazine and
fluoxetine. Treated fish were then randomly paired with a size-matched control
male and their aggressive interactions recorded. Fish were placed in beakers before
and after aggression trials to collect water-borne hormone samples. HPLC was then
used to quantify levels of cortisol and 11-ketotestosterone excreted by the fish into
the collection beaker in order to examine the effects of chemical exposure on stress
and sex hormone levels, respectively.



The Effect of Three Land Management Strategies on Dickcissel (Spiza
americana) Territory Size in the Flint Hills Ecoregion

Alessandro Bartolo?l, Roy Churchwell?, Bram Verheijen3, and Brett Sandercock*t
Hampshire College

2Alaska Cooperative Fish and Wildlife Research Unit, University of Fairbanks,
3Division of Biology, Kansas State University

4Wildlife Biology, Kansas State University

During the past three decades prairie-breeding songbird populations have shown
consistent and widespread declines across North America. Many studies have
implicated injurious grassland management practices to be a factor in these
declines. Traditional management practices increase habitat homogeneity and
decrease quality of nesting habitat through annual burning and/or persistent
grazing by cattle. In contrast, patch-burn grazing strategies seek to increase habitat
heterogeneity by reducing grazing intensity and increasing time between burns. As
many grassland songbirds breed on private land, it is important to understand the
effect of these management strategies. Here we examine the relationship between
three grassland management strategies and territory size in the dickcissel, a prairie-
breeding songbird undergoing localized declines. Our data was collected from two
study sites in the Flint Hills region of Kansas and Oklahoma. We find that dickcissel
territory size is significantly larger and more variable in pastures managed with
patch-burn grazing and annual burn strategies but smaller in pastures managed
with traditional techniques. Though smaller territory sizes will allow dickcissels to
exist at higher densities in traditionally managed pastures, we advice against their
use, as these areas have been implicated as ecological traps for this species. We
instead recommend patch-burn grazing strategies, which have been shown to
increase nest productivity in dickcissels.
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GFP and SNAP-tag labeling to visualize localization of the bacterial mating
machinery

Matthew P. Broulidakis, Minh Bui, Anastasia Murthy, Melanie B. Berkmen
Department of Chemistry and Biochemistry, Suffolk University

Conjugation or mating is the transfer of DNA from donor to recipient cell through
the mating machinery. Conjugation can lead to the spread of antibiotic resistance
genes and also promote the evolution of bacterial species. The mating machinery is
a specialized DNA translocation channel composed of several proteins located at the
cell membrane. ConE is one of the proteins that make up the mating machinery of
the conjugative element ICEBs1 of Bacillus subtilis. ConE fused to green fluorescent
protein (ConE-GFP) localizes to the membrane preferentially at the cell poles. ConE
lacks transmembrane segments and its localization requires ConB and ConD, two
other components of the ICEBsI mating machinery. We hypothesize that
components of the mating machinery should localize similarly to ConE at the cell
membrane. Here, we investigated the localization patterns of four mating machinery
components predicted to be transmembrane proteins: ConB, ConC, ConD, and ConG.
We did so first by fusing GFP to the C-termini of the proteins. ConC-GFP and ConG-
GFP localize as predicted, but our ConB-GFP and ConD-GFP fusions were
unexpectedly cytoplasmic. Since the GFP tag might have perturbed ConB and ConD
localization, and because an extracellular GFP tag is not detectable, we are further
exploring their localization through fusions with SNAP tags which can be detected
even outside the cell. Our studies will shed light on the topology and localization of
these four components of the mating machinery.



Is High Fructose Corn Syrup Effecting Gene Expression in Honeybees??
Michelle Jennette
Bridgewater State University

For my research I will be working with honeybees, concentrating particularly on
sugar metabolism. There may be a correlation between the types of food bees are
given to Colony Collapse Disorder (CCD). Over the past few years, beekeepers have
switched their bees diet from honey, to a much cheaper and more processed version
known as high fructose corn syrup. Around the same time this switch occurred, the
bee population drastically decreased due to an increase in CCD. Colony Collapse
Disorder is when all of the honeybees leave their hive and their queen and never
return. Once the bees have left, they gradually die off. Considering that honeybees
play an important role in pollinating most of the food we grow and consume, its
crucial to determine what is causing these sudden, drastic increases in CCD. In order
to see how different types of food affect the honeybee, I will be testing bees that
have already been exposed by a previous research student. The bees were fed
honey, sugar water, corn syrup, or high fructose corn syrup for one week in glass
jars. The primary focus of my research will be to determine gene expression
changes in these exposed honeybees by synthesizing Complimentary DNA (cDNA)
and working with Quantitative Polymerase Chain Reaction (QPCR). RNA degrades
too rapidly to work with, so transforming it to cDNA allows that segment of DNA to
become more stable. With this done, I can then quantify these segments of DNA in
QPCR to target specific genes. QPCR, also known as Real Time PCR, is a molecular
technique used to detect and quantify specific genes of interest. To choose the
genes | have will be testing, [ will be looking mostly at glycolysis and
gluconeogenesis pathways to analyze the genes related to the process of breaking
down and building sugars. Using these, I will determine whether or not those
specific genes are significant in the role of Apis Mellefera metabolism and if the
change in gene expression applies when exposed to the different food sources given.



Role of A- and C-type lamins in morphologic and functional maturation of
mouse neutrophils

Babroudi SC, Pelletier MGH, Gaines P
University of Massachusetts Lowell, Lowell, MA

Neutrophils play a key role in innate immunity and are often identified by their
hyper-lobulated nuclei. Essential functions of neutrophils include phagocytosis of
infectious microbes, production of oxygen radicals, and chemotaxis-dependent
extravasation from vascular networks. Extravasation is thought to be facilitated by
the increased fluidity of neutrophil nuclei provided by lobulation. As suggested by
our group and others, aberrant expression of components of the nuclear lamina
during neutrophil differentiation may affect nuclear lobulation and subsequently,
the functionality of mature neutrophils. Though expression of the nuclear lamina
component lamin A has been shown to decline during neutrophil differentiation, its
role in neutrophil nuclear maturation remains to be elucidated. We therefore
overexpressed lamin A and its alternately spliced isoform, lamin C, in a well-
established mouse promyelocytic cell line, termed MPRO cells. We then analyzed the
effects of ectopic lamin A or C expression on the morphologic and functional
maturation of these progenitors during neutrophil differentiation. Here we
demonstrate that overexpression of either A- or C-type lamins in neutrophils causes
hypo-lobulation of nuclei and an impaired ability to migrate during chemotaxis, but
does not impair the ability of mature cells to produce oxygen radicals. Importantly,
both abnormal phenotypes were more severe in cells overexpressing lamin A,
suggesting decreased expression of this lamina component is most critical to normal
neutrophil nuclear maturation.



Education and Implementation of the BioBubbler, a Sand-based Water
Filtration System

Rachel Paquette, Robert Giles*, and Peter Gaines

Department of Biological Sciences, University of Massachusetts Lowell, *Department
of Physics, University of Massachusetts Lowell

Nearly one billion people in the world lack access to purified water. In Haiti, only
40-45% of the population has access to clean drinking water. The remaining 55% of
the population consumes contaminated water, resulting in the fourth leading cause
of death, diarrhea. This digestive disorder is often caused by excessive amounts of
bacteria, such as Escherichia coli, that are often found in contaminated food and
drinking supplies. We have designed a water filtration system using only indigenous
materials easily found in these impoverished regions, which can provide an effective
means of purifying contaminated water. The system, named the BioBubbler, is a modified
version of the sand filtration system that eliminates bacteria. The components
utilize a biolayer composed of microorganisms that develop as the sand and water
interact. As the microorganisms proliferate, they begin to compete for resources
through predation and thereby eliminate bacteria. The system is particularly
appropriate for use in third world countries as it is made with local materials,
requires neither harsh chemicals nor electricity, is inexpensive, and is easy to
maintain. Here we present the design features of the BioBubbler and our results of
recent applications of the system, including the purity of water provided by the
system. The BioBubbler will now provide the people of Haiti with a reliable and
sustainable mechanism to obtain potable water and that they can easily construct
and implement.



Comparing Fragrances in Tree and Bush Lilacs to an Outgroup
Eric Labonte and Nina Theis
Elms College

Lilacs have been important throughout history for many uses: medicinally, culinary,
and decoratively, but lilac species are especially noted for their fragrance. Lilac
aldehydes are very commonly used in popular commercial perfumes. Lilacs are
grouped as either tree or bush lilacs based on the size but also molecular data. The
tree lilacs have been described morphologically as being between a lilac and a
privet. The “Privets” are flowering plants in the genus Ligustrum. Rather than an
outgroup of the lilacs recent molecular evidence suggests that privets might actually
be lilacs. To determine whether fragrances mirror the morphological similarity seen
between these groups fragrance was collected using dynamic headspace sampling. A
total of 198 compounds were detected including fatty acid compounds, terpenoids,
and aromatics. To compare plants, six species are presented: Bush lilacs: S.
komarowii (syn. S. reflexa), S. wolfii;, Tree lilacs: S. reticulata and S. pekinensis;
Privets: L. vulgare and L. compactum. Bush lilacs contained the highest
concentration of volatiles followed by tree lilacs and then privets. However,
Phenylacetaldehyde was the dominant compound in a member from each group
comprising greater than 50% of the total blend for all of them. And while lilac
aldehydes, while not found in all of our lilacs, they were represented in one of the
privet species.



Kinetic properties of a bacterial mating protein

Briana M. McDowell*, Kevin H. . Ong"*, Omar R. Pinkhasov**, Naira Aleksanyan**,
Artemisa Bulkut*, Ross A. Chekan**, Alexander D. Eaton$*, Anastasia C. Murthy**, Elsy
P. Naveo**, Djamila M. S. N'Gadjaga$*, Pauline U. Ngo$* and Melanie B. Berkmen!
tDepartment of Chemistry and Biochemistry, Suffolk University

§ Department of Biology, Suffolk University, Boston, MA 02114

*These authors contributed equally to the work.

Bacterial conjugation allows for the transfer of genetic information through a
mating pore. Gaining better insight into conjugation could prove fruitful in
understanding the transfer of antibiotic resistance genes in bacteria. ICEBs1 is a
conjugative element in Bacillus subtilis. ConE, encoded by ICEBs1, is a VirB4-like
oligomeric ATPase. It plays a crucial role in the mating pore, likely providing the
energy necessary to pump DNA through the cell envelope. Here, we conducted a
coupled enzyme ATPase assay with varying concentrations of ATP to analyze the
kinetics of ConE. These data were then used to determine if ConE follows Michaelis-
Menten or Hill kinetics more closely. Based on previous studies on homologs, we
predicted that ConE would follow Hill kinetics and display cooperativity. We
determined that ConE was enzymatically active with a Vinax 0of 417 ATPs hydrolyzed
per minute per subunit. ConE did not conform to a Lineweaver-Burk plot, indicating
that the protein does not follow Michaelis-Menten Kinetics. Instead, ConE kinetics
fit a Hill plot displaying negative cooperativity at lower ATP concentrations (<1mM
ATP) and positive cooperativity at higher ATP concentrations (>1mM ATP). We
conclude that ConE follows complex Hill kinetics, indicative of cooperativity
between subunits. Future experiments will explore the mechanism of ConE's
cooperativity and how cooperation between subunits influences DNA transfer.



Genetic Comparison of Black Widow and American House Spider Venoms
Justin Tometich and Jessica Garb
Department of Biological Sciences, University of Massachusetts Lowell

The venom of the western black widow spider Latrodectus hesperus is infamously
potent, causing extreme pain with the neurotoxic protein a-latrotoxin. The
American house spider Parasteatoda tepidariorum is in the same family as L.
hesperus, but unlike black widows,P . t e p i dvenoni iorelatively lsrmless to
humans. To investigate the molecular differences in their venoms, a cDNA library of
P. tepidariorum venom glands was sequenced to compare with an existing
Latrodectus hesperus venom transcriptome. We screened 1152 cDNA library
colonies for size, and plasmid inserts >200 bp were sequenced, yielding 645
sequences. We performed bioinformatic analyses on P. tepidariorium venom cDNAs
using BLASTx, BLASTn, and tBLASTx algorithms against the NCBI nr, nt, EST,
SwissProt, and ToxProt databases to determine their putative identity. Of those
sequences, 35 (5%) were matches to known venom toxin sequences, 600 (93%)
were putative matches to proteins and RNAs involved in other cellular functions,
and 10 (2%) sequences had no matches after cross-referencing to CAP3 results.
CAP3 analyses assembled the sequences into 58 clusters and 318 singletons.
Notably, the cDNA library did not contain a match to a latrotoxin sequence.
However, several house spider sequences were homologous to latrodectins, a group
of small peptides of unknown function found in black widow venom. We also
compared the P. tepidariorum venom cDNAs to a large western black widow venom
transcriptome to better understand the evolution of venom toxicity.



Characterization of Metalloprotease Evolution in the Western Black Widow
Spider

Ryan Fitzpatrick, Rob Haney, and Jessica Garb

Department of Biological Sciences, University of Massachusetts Lowell

Metalloproteases are enzymes that contain a metal, such as zinc or nickel, at their
active site. They have a diverse array of typical functions, ranging from involvement
in embryogenesis to wound healing. In snakes metalloproteases have been exploited
in venom to interfere with clotting and promote hemorrhaging. The evolutionary
history of these enzymes in snakes is dynamic, and includes episodes of adaptive
evolution. Yet, while spiders are the largest group of venomous animals, very little is
known about metalloprotease evolutionary history or their function in spider
venom. Using the sequenced transcriptomes (set of transcripts from all expressed
genes) of three tissues (cephalothorax, silk gland, venom gland) in the notorious
western black widow spider Latrodectus hesperus, we identified transcripts with
expression specific to the venom gland, including 8 metalloproteases. We identified
85 additional metalloproteases in the larger L. hesperus transcriptome lacking in
venom gland specificity. We used sequence alignment tools and phylogenetic
analysis to explore the evolutionary history of metalloproteases in L. hesperus. In
particular, we tested the number of times that metalloproteases with typical cellular
functions have been recruited for use in venom, and the potential role of gene
duplication events in this process. We then explored whether these changes were
adaptive by testing for positive selection, and explored whether changes in the
domain structure of the metalloprotease enzyme were involved in promoting
functional alteration.



DNA Profiling of Cucurbita pepo subspecies texana (Texas gourd)

Amanda Chung, Cindy Chen, Steven Dixon, Erin Noval, Uyen Nguyen, Kelly Robbins,
Jessica Rocheleau, and Dawn Holmes

Western New England University

DNA profiling has become increasingly important within the field of forensic botany.
Molecular patterns from different plants can be used to reconstruct crimes and
identify origin(s) of plant material linked to a crime scene. Microsatellites or short
tandem repeats (STRs) are frequently used for these analyses because they are
highly variable both within and between species and are easily tractable with PCR
based analyses. In this study, we analyzed microsatellite variability within the
species Cucurbita pepo subspecies texana. This species was selected because of its
high genetic variability and the fact that it is broadly distributed across the North
American continent. The entire genome of C. pepo is not yet available, however, 500
different SSR markers have been identified in this species and a number of them are
polymorphic. DNA was extracted from 50 different plants, and 30 of the most
polymorphic SSR markers were analyzed by sequence analysis. Several of the SSR
markers showed great promise for development of DNA profiling techniques within
this species. The loci with the greatest heterogeneity included CMTp26 with 11
different alleles, CMTp176 with 12 different alleles, and CMTp61 with 14 different
alleles, CMTp177 with 16 different alleles, and CMTp204 with 10 different alleles.
The sequence TC was the STR associated with CMTp26, CMTp176, and CMTp61, and
it was repeated 4 to 33 times within these loci. The repeated sequence found in
CMTp66 and CMTp169 was GAA and it was repeated 1 to 14 times. Based on these
results, future DNA profiling studies with C. pepo subspecies texana should focus on
these 5 microsatellite loci.



Chemotaxis signal proteins from Archaeoglobaceae species examined in E. coli
Andy Cramer, Alison Benner, Cindy Chen, Amanda Chung, Kelly Robbins, Nicole
Greene, Jessica Rocheleau, and Dawn Holmes

Western New England University

Bacteria and archaea use chemotaxis to bias their movement toward a positive
stimulus and away from a negative stimulus. This process is driven by two
molecular systems; the motility apparatus (flagella) and the signal transduction
system (receptor proteins that sense the various stimuli). The taxis signaling system
has been well studied in bacteria, however, it is not as well understood in archaea.
In this study, we focused on 4 proteins from the signal transduction system
associated with species from the hyperthermophilic family, Archaeoglobaceae
(Archaeoglobus veneficus, Ferroglobus placidus, Geoglobus acetivorans, and
Geoglobus ahangari). The proteins examined in this study included the CheR-type
methyltransferase (CheR), the response regulator receiver modulated CheB
methylesterase (CheB), the response regulator receiver protein (CheY), and the
protein involved in the transmission of sensory signals from the chemoreceptors to
the flagellar motors (CheW). The genomes of A. veneficus and F. placidus have
already been sequenced; however, the genomes of G. ahangari and G. acetivorans are
incomplete and currently consist of 12 and 24 contigs, respectively. While all 4 of
these genes were detected in the G. activorans contigs, none of these genes were
seen in G. ahangari contigs. Therefore, two different approaches were used to
acquire chemotaxis protein sequence information from G. ahangari. We first
designed degenerate primers to “fish out” the genes from the G. ahangari genome.
Another less direct approach involved closing the genome gaps with a process called
adaptor PCR. In addition to using these approaches to gain insight into the
chemotaxis signaling system in Geoglobus, attempts were made to overexpress
chemotaxis proteins from A. veneficus and F. placidus in E. coli. Expression of these
proteins was induced with IPTG or arabinose and visualized on SDS PAGE gels
stained with Comassie Blue. Attempts were also made to express these proteins in
mutant strains of E. coli to recover chemotaxis function. These results clearly
indicate that Archaeoglobaceae utilize a mechanism similar to bacteria to sense
signals that drive chemotaxis.



Examining the biosynthesis of volatile compounds in leaves and flowers of
Cucurbita pepo

Cindy Chen, Steven Dixon, Erin Noval, Uyen Nguyen, Kelly Robbins, Amanda Chung,
Dawn Holmes and Jessica Rocheleau

Western New England University

Fragrant volatile compounds are emitted by both leaves and flowers of many plant
species to attract pollinators, defend against herbivores and pathogens, and protect
plant tissue from environmental stress. Certain volatiles influence the microbial
communities associated with flowers and leaves as they possess antimicrobial
activity and can inhibit bacterial and fungal growth. Volatile metabolites are
synthesized from diverse biochemical pathways including the terpenoid, benzenoid
and lipoxygenase pathways. We were particularly interested in synthesis of linalool,
B-caryophyllene and jasmonic acid. Both linalool and B-caryophyllene are
terpenoids that are synthesized through the terpenoid pathway, while jasmonic acid
is a fatty acid derivative produced through the lipoxygenase pathway. In order to
better understand how these compounds are synthesized in the plant Cucurbita
pepo, genes coding for enzymes associated with each of the steps in the various
biochemical pathways were identified in the C. pepo variety Austrian oil pumpkin; a
C. pepo species whose genome has been sequenced. In addition, we were able to
design nonspecific primers targeting lox2, the gene that encodes lipoxygenase 2
which is the first enzyme in the jasmonic acid biosynthesis pathway and is involved
in the oxidation of a-linoleate to 12,13(S)-epoxylinolenate. These primers were used
to amplify lox2 genes from the genomes of 4 other C. pepo varieties, zucchini,
tatuma, crookneck, and scallop. Lox2 sequences from zucchini, tatuma, crookneck
and Austrian oil pumpkin were identical, while the scallop lox2 homolog was only
X% identical to the other varieties. Differences in transcription of the lox2 gene in
leaves and flowers associated with tatuma, scallop, crookneck, and zucchini plants
was also determined with quantitative RT-PCR analysis. In tatuma and zucchini
plants, the number of lox2 mRNA transcripts was X times greater in flowers than in
leaves. Among the leaf samples examined, lox2 gene expression was greatest in
tatuma, followed by scallop, zucchini, then crookneck. These results demonstrate
that C. pepo species utilize well established biochemical pathways to synthesize
many of their floral volatile compounds, and that transcription of genes from these
pathways can vary both within a C. pepo plant (leaf vs flower tissue) and between
various varieties of C. pepo.



Bacterial and fungal communities are influenced by fragrance compounds
produced by Texas gourd flowers

Kelly Robbins, Cindy Chen, Amanda Chung, Steven Dixon, Uyen Nguyen, Erin Noval,
Nina Theis, Jessica Rocheleau, and Dawn Holmes

Western New England University

An organism living inside a flower is constantly exposed to high concentrations of
fragrance compounds, many of which are composed of potentially toxic volatile
hydrocarbons. It has been proposed that fragrances evolved as antimicrobial agents
to ward off plant pathogens. In this study, we examined the influence of floral
volatiles emitted by Cucurbita pepo subsp. texana on microbial community
structure. Molecular techniques were used to analyze communities associated with
leaves and flowers collected from 50 different plants. While the leaf bacterial
communities consisted almost entirely of species from the order Pseudomondales
(67% of the sequences), the majority of bacterial sequences found on the flowers
were from the orders Burkholderiales (35%) and Deinococcales (45%). The fungal
communities were also quite different; 8 different fungal genera were associated
with leaf tissue, while only a single sequence most similar to Fusarium verticillioides
was found on the flowers. These results are particularly interesting because
Fusarium verticillioides and many species from the orders Burkholderiales and
Deinococcales are known to degrade a wide range of hydrocarbons that are similar
to floral volatile compounds. Once the communities associated with these
microniches were determined, agar diffusion assays were done to test antimicrobial
properties of 7 important fragrance compounds on bacterial and fungal species
related to those detected on Texas gourd leaves and flowers. The fungus, Eurotium
chevalieri, was most sensitive to these compounds and was inhibited by every
compound at concentrations as low as 1.6 @M, while the fungus, Sordaria fimicola
was most resistant to these compounds. Fragrance compounds with the greatest
antimicrobial properties included linalool, and three aromatic compounds (p-
anisaldehyde, 1,2,4 trimethoxybenzene, and methyl anthranilate). Floral volatiles
that were least inhibitory included @-pinene and (-)-B-caryophyllene. These results
demonstrate that microbial communities colonizing Texas gourd leaves and flowers
are significantly different, and that many of the volatile compounds associated with
Texas gourd fragrance inhibit the growth of microorganisms.



Examination of the Glutamine Biosynthesis Pathway in three
Hyperthermophilic Archaea

Matthew Amaral, Ryan Sherman, Jessica Rocheleau, and Dawn Holmes
Western New England University

Ferroglobus placidus, Geoglobus acetivorans, and Geoglobus ahanghari are
hyperthermophilic archaea from the family Archaeoglobaceae that are unique in
their ability to use numerous organic compounds as electron donors and iron oxides
as their final electron acceptor. To elucidate the metabolic capabilities of these three
species, the biosynthesis pathway for the amino acid glutamine was examined.
Previously, only the F. placidus genome was available for analysis. A draft genome of
G. ahangari was therefore assembled and degenerate primers were designed to
examine glutamine biosynthesis genes in G. acetivorans. Using bioinformatic
analyses, we have shown that genes predicted to be involved in the glutamine
biosynthesis pathway in G. ahangari are similar to genes from both Ferroglobus and
Archaeoglobus species with regard to their protein products. In addition, the
glutamine pathway in these hyperthermophilic archaea is remarkably similar to that
of bacteria. To gain a functional understanding of the role of these genes in
glutamine synthesis, the growth of seven different auxotrophic E. coli knock-out
strains lacking car4, carB, pyrB, pyrC, pyrD, pyrE, or pyrl were examined. None of
these mutants were able to grow on minimal medium without supplementation
with glutamine (1 mM). We were also able to gnerate a pyrE knock-out mutant
strain in Pseudomonas aeruginosa. In future experiments, we plan to express
homologous genes from F. placidus and G. ahanghari to rescue E. coli and P.
aeruginosa mutant function. This will provide experimental evidence that these
genes function in the synthesis of glutamine in a manner similar to bacteria.



Effects of root herbivory by Acalymma vittatum on floral volatile emissions in
cucumber

Vanessa Bartolo?, Nicholas A. Barber? Nelson Milano3, Lynn S. Adler3 and Nina
Theis! IElms College, 2Northern Illinois University, 3UMass Amherst

Many plants respond defensively to herbivory by releasing volatile organic
compounds. The physiology of plants changes following attack so that transcripts
used in photosynthesis decrease while those that respond to stress, wounds, and
pathogens are up regulated. This can be costly to plant growth and reproduction.
Leaf and seed damage by herbivores is well studied but less is known about root
herbivory. Here we tested the effects of root herbivory by the striped cucumber
beetles (Acalymma vittatum) on the fragrance production of flowers from the host
cucumber plant (Cucumis sativus). Fragrance was collected from flowers on plants
with control, high, medium, and low root damage treatments. Subsequent leaf
damage and pollination were also measured. The results showed no significant
effect of root herbivory on floral volatile emissions or leaf damage. However, plants
with leaf damage had increased fragrance production of benzyl alcohol, the
dominant component of the blend. Since benzyl alcohol has antimicrobial
properties, these data suggest that this compound may be up regulated following
damage. These interactions both above and belowground are significant since they
can effect plant growth and consequently affect community structure at multiple
trophic levels.



Pelvic morphology and locomotion: How widespread is the obstetric
dilemma?

Megan V. Buckley, Cecilia E. Osimanti, and Eric W. Dewar

Department of Biology, Suffolk University, Boston, MA

In humans, the birthing process is complicated by the relatively small size of the
female’s pelvic opening compared to the size of the newborn’s head. Our goal was to
determine the relationship between the birthing process on the pelvic morphology
of different groups of mammals. Measurements of pelvic bones and femora from 85
adult mammals were taken, using eight primate families with various locomotory
modes and tree squirrels for comparison. The main types of locomotion examined
here were quadrupedalism (active and arboreal), brachiation (true and modified),
and vertical clinging and leaping (VCL). We found that modified brachiators

like gorillas and arboreal quadrupeds had more robust femora than other locomotor
groups, and that the VCL group were more gracile. The subpubic angle was similar
between arboreal quadrupeds and VCLs, despite differences in body size. True
brachiators like the gibbon had subpubic angles that were relatively similar to
humans despite having a very different locomotory style. In all, the primates and
rodents examined here were a mosaic of features that represented tradeoffs
between optimal morphologies for locomotion, body size, and childbirth.



Eye of the Tiger: Is Carnivoran Skull Morphology Dependent on Predatory
Style?
Brett J. Murray, Enian Kallamata, Ankit Sood, Magen M. Hartnett, and Eric W. Dewar

Suffolk University

Carnivorans are diverse both in skull morphologies and in feeding style. Predation
as a feeding style is highly reliant on vision, so we wished to determine if carnivoran
skull morphology were related to feeding style. We photographed the skulls of 225
museum specimens of 48 extant carnivore species. We measured the
size/completeness of the orbit and proportions of the face, orbital region, and
cranium of the total skull length. We compared these measurements with

the activity pattern (diurnal vs. nocturnal) and feeding style of these species.
Several primate species were examined for comparison to the carnivorans. The
longest orbital rims were found among the primates, big cats, and the grey seal.
Cats and genets had the shortest faces and longest crania overall, in contrast

to Canis and Ursus, which had the longest faces but shortest crania. Herpestids,
hyaenids, and mustelids were intermediate in these values. Ultimately, we wish to
use these baseline data to compare the skull proportions of Eocene-age carnivores
in order to understand how the feeding style of the clade evolved.



The mitochondrial genome of Melibe leonina and its impact on gastropod
phylogeny

Joseph L. Sevigny and James M. Newcomb

New England College

The phylogenetic relationships among gastropods have undergone some recent
controversy, especially in the diverse subclass Opishobranchia. There is a total of
sixty-two mitochondrial genomes for gastropods published on GenBank, but the
opisthobranch order Nudibranchia is not well represented. The genome of the
Melibe leonina (Opisthobranchia, Nudibranchia) has been sequenced as part of this
study. In the mitochondrial genome of M. leonina, the short ribosomal subunit was
seen to be on the opposite coding strand as all other opisthobranchs besides Placida
sp. M. leonina was also seen to lack a twelve nucleotide deletion on the cytochrome
oxidase 1 gene that is present in four other species of Melibe. For phylogenetic
analysis, the 13 protein-coding genes from the mitochondrial genomes of all sixty-
three gastropods were combined into a single data set. Two separate phylogenetic
analyses were performed one of the class Gastropoda and one of the subclass
Opisthobranchia. Both Bayesian and maximum likelihood analyses resulted in
similar tree topologies. Within Opisthobranchia five distinct orders were
distinguished as monophyletic (Anaspidea, Cephalaspidea, Notaspidea,
Nudibranchia, Sacoglossa). Within Gastropoda all three traditional subclasses
(opisthobranchs, pulmonates and prosobranchs) were seen as paraphyletic groups.
The five clades often used to distinguish groups within Gastropoda
(Patellogastropoda, Vetigastropoda, Neritopsina, Caenogastropoda, and
Heterobranchia) were all seen as monophyletic. More taxon sampling representing
the lower prosobranchs and the remaining clades of opisthobranchs are needed to
increase the confidence in phylogenetic relationships within Gastropoda.



The effects of cell-type specific lesions within the suprachiasmatic nucleus,
SCN, on circadian rhythms

Tania Bajwal and Patrick Fuller?

1Simmons College, 2 Beth Israel Deaconess Medical Center, Boston, MA

Circadian rhythms are regular changes in gene expression, biochemistry,
physiology, and behavior that cycle with a period of approximately 24 hours. Since
almost every aspect of behavior and physiology undergoes a circadian rhythm,
including processes such as metabolic rate, activity, and digestion, disruptions in
circadian rhythm impact an organism’s function. The study of circadian rhythms is
called chronobiology and a major research goal in chronobiology is to understand
the role of peptidergic neurotransmission by identified populations of SCN neurons
in the generation and entrainment of circadian rhythms. However, a major barrier
in the field has been the lack of experimental tools to manipulate and study the
activity of peptidergic neurons beyond the use of knockout mice. Thus, using newly
developed and validated conditional viral vector systems, this project seeks to
define, and in some cases redefine, how peptidergic neurotransmission by
vasoactive intestinal polypeptide (VIP) and arginine vasopressin (AVP)-expressing
neurons maintains network synchrony and influences different circadian rhythms,
such as those involved with body temperature, locomotor activity, and sleep-wake.
VIP and AVP are two key neuropeptides found in the SCN. The first hypothesis is
that VIP-expressing SCN neurons are critical for the coherent circadian rhythm of
body temperature (Tb), but not the locomotor activity (LMA) or sleep-wake
rhythms. The second hypothesis is that AVP-expressing SCN neurons are critical for
the coherent circadian rhythms of LMA and sleep-wake but not Tb.



Regulation of stress response transcription factors through preferential
translation

Krina Patel?, Collin Ewald?, T. Keith Blackwell, MD2

1Simmons College, 2Blackwell Lab, Joslin Diabetes Center

Many chronic diseases are associated with accumulation of misfolded proteins in
the endoplasmic reticulum (ER), in which secreted proteins are synthesized. To
prevent a catastrophic breakdown of cellular functions, certain transcription factors
are preferentially translated when protein production is stalled. To identify
molecular signals that induce preferential translation, Caenorhabditis elegans were
screened for regulators of the transcription factor ATF5, the homolog of mammalian
ATF4, which is preferentially translated under ER stress conditions. Transgenic C.
elegans containing atf-5 control elements fused to green fluorescent protein (GFP)
were used to monitor ATF5 translation in vivo. An RNA interference (RNAi) screen
of 4253 genes revealed 91 that were needed for ATF5 translation, and 22 that
promoted ATF5 translation when knocked-down (negative regulators). To identify
mechanisms that might defend against ER stress, focus was placed on the negative
regulators. 17/22 gene knockdowns protected against age-dependent poly-Q
aggregation, and increased lifespan. ATF5’s role in maintaining stress was
confirmed by exposing atf-5 mutants to high salt concentrations, which lead to
unfolded proteins. The data revealed a general trend where mutants survived less
than wild type. The results indicate ATF5’s regulatory role in defending against
stress, and identify conserved genes that could be potential targets for drugs that
relieve ER stress and halt disease progression.




Investigating the short-term effects of conopressin injections on locomotor
activity in Melibe leonina

Samantha S. Dube and James M. Newcomb
Department of Biology and Health Science, New England College

A circadian rhythm is biological process of activity observed within many organisms
that oscillates on an approximate 24-hour cycle. Endogenous circadian clocks
regulate circadian rhythms, which communicates output via neurotransmitters such
as vasopressin. Conopressin is a chemical found in invertebrates and structurally
almost identical to vasopressin. This study investigates the short-term effects of
conopressin on the species of nudibranch, Melibe leonina. Specific neurotransmitters
play a role in the communication between the circadian clock and the out put of
activity such as locomotion. Animals were injected with one of three concentrations
of conopressin, 0.1 uM, 1.0, uM, or 10 uM. Artificial seawater injections were used as
a negative control. After injections took place, crawling and swimming were visually
monitored for 60 minutes. Time spent swimming and crawling, swim cycles, and
distance crawled were recorded. Statistical analyses showed that conopressin had
no significant effect (P>0.05) on swimming or crawling. However, defecation took
place in 50% of the animals that were injected with a concentration of 1.0 uM and in
33% of the animals that were injected with a concentration of 10 uM. Conopressin
could potentially play a role on the digestive system in Melibe leonina.



Indirect genetic effects and familiarity influence learning in guppies, Poecilia
reticulata

Nichole Rota

Stonehill College

Behavioral plasticity is the capacity of an individual to change its behavior in
response to varying environments. This ability allows organisms to survive and
flourish in a changing world. Indirect genetic effects (IGEs), which alter the
behavior of individuals depending on the genotypes of the social partners with
which they interact are one mechanism for generating behavioral

plasticity. Learning, adative changes in behavior resulting from experience, also
allows organisms to respond flexibly to their environments and find food, shelter,
and mates. Learning influenced by other individuals is termed social learning and it
provides individuals with often energetically inexpensive and useful information. In
a previous study, [ demonstrated that indirect genetic effects influence social
learning. Those initial results suggested that familiarity between social partners
might alter the effects of IGEs on rates of learning. This led to my present study in
which I examine how IGEs and familiarity interact to influence learning. I used
inbred strains of guppies (Poecilia reticulata) to control genotypes present within
groups and built a simple foraging maze to measure latency to locate and utilize a
food source and shoaling. I manipulated groups of male guppies to include mixed or
single strains of either familiar or unfamiliar individuals. The distinct composition
of shoals significantly affected the learning of individual guppies, with certain
combinations outperforming others. Single strain groups improved performance
when partners were familiar while mixed strain groups did not change due to
familiarity. Fish interacting with familiar partners from their own strain may rely
more on public information, allowing them to locate and use food faster. Fish
interacting in mixed strain groups may rely more on private information, regardless
of familiarity with social partners. This research furthers our understanding of the
evolutionary significance of IGEs in organisms that interact with multiple social
partners many repeated interactions.



Generation and Testing of an Antibody Against a Fungal Virulence Protein
Poline Chhor, Nicholas Flaherty and Charlotte Berkes

H. capsulatum is a fungus that is commonly found on the feces of birds and bats.
Disruption of soil containing this fecal matter can result in spores becoming
airborne. The airborne spores can be inhaled into human lungs. This can lead to
growth of the fungus resulting in chronic illness. The ensuing disease is referred to
as histoplasmosis. Histoplasmosis currently has no cure, but analysis of the fungus
has lead to the observation that a protein called Cbp1 is the most prevalent protein
secreted by the fungus. Additionally, Cbp1 protein is required for the ability of the
fungus to cause disease in an animal model. This makes Cbp1 an ideal protein to
study for drug development. In order to study Cbp1, an antibody against it must be
developed to effectively track the protein. We developed a peptide antibody that
bound to an epitope on the protein’s N-terminus. However, our data showed that
the rabbit-generated peptide antibody did not effectively bind to native Cbp1
protein. As a result, we further analyzed the structure of Cbp1 to determine an
alternative epitope. If the new epitope proves to be more effective than the N-
terminal epitope, this could be a useful tool for further studies of Cbp1 and drug
development research.



Further evidence for genetic mosaicism and nuclear sorting in Armillaria
| gallica
and a possible mechanism for somatic recombination
Kaitlin Daly, Darius Haghighat, Michele Flannery, Lauren Dulieu,, Maura G. Tyrrell,
Diane C. Peabody, and Robert B. -Peabody

Stonehill College

Individual Armillaria gallica, white-rot decomposer basidiomycete fungi, are
capable of living for thousands of years and growing to enormous size. Genetic
mosaicism and somatic recombination have been proposed as life history features

| that could contribute to this longevity and size. Microspectrophotometric analyses [Formatted%ont?rBodylz pt,FontolorAuto
have shown stipe, rhizomorph, and spore nuclei to be haploid; growth studies of

mycelia grown from isolated stipe, rhizomorph, and spore hyphal tips have

| shownw significant among-cell and cell x environment differences; and RFLP {Formatted%ontﬂ-Body,LZ pt,FontolorAuto
patterns and sequencing analyses of the EFla gene from hyphal tips isolated from

an individual collected in Raynham MA have shown genetic differences among
rhizomorph hyphal tips and also suggested nuclear sorting took place during spore
formation. Most recently spore and rhizomorph EF1a genes from individuals
collected in Easton, Mansfield, and Norton were analyzed and compared to the
Raynham pattern; some differences were observed. Evidence of bridges between
hyphal tips offers a mechanism that could allow nuclear migration and explain the
recombinant genetic patterns that have been observed.



Influence of infection by cercaria of Cryptocotyle lingua on fecundity of
Littorina littorea with shells manifesting encrustation with coralline algae
Nersis Jamsakian and Dr. Carl L. Merrill

Department Biology, Suffolk University

R.S. Friedman Field Station, Edmunds, Maine

A prevalent invasive species on the New England coast, the common periwinkle,
Littorina littorea, was introduced from Europe in the mid-19t century. With it came
the parasitic trematode, Cryptocotyle lingua. This parasite has an obligate
dependence on three hosts and L. littorea is its first intermediate host. Over a 3.5
week period, 100 periwinkles encrusted with red algae were collected from two
sites in Whiting Bay and one in Dennys Bay (Maine). The shells were measured,
crushed with a vice and snail tissue was extracted, incubated at 16°C overnight,
placed under bright light, then searched under dissecting and light microscopes for
cercariae. Size and encrustation of shell with coralline algae were considered as
factors related to infection rate. Older, larger snails are believed to be subject to
higher infection rates. Similarly, algal encrustation of the shell indicates a periwinkle
has lived subtidally for an extended period and thus has been less subjected to
stress associated with temperature, salinity fluctuations, and desiccation. This in
turn may influence infection rate. Whiting Bay periwinkles had a 2% infection rate
while 23% of periwinkles sampled from Dennys Bay were infected. Infected snails
were large (>28.2 mm) with the heaviest infection and presence of rediae in the
largest (>31.1 mm) and therefore of reproductive age. A similar study completed in
the same area of Dennys Bay using L. littorea whose shells were NOT encrusted
revealed an infection rate of 14% and again only large (>30 mm) snails were
infected. The effect of the parasite on periwinkle fecundity is likely large as only one
out of 68 periwinkles with embryos found (out of 200 sampled) in this study was
infected.



Pathogenic Pressures Causing Differential Maternal Investment: Manduca
sexta as an Insect Model Organism

Meghan Chin, Theodore Bowe, Alex Chancellor, Wendy Smith, Rebeca Rosengaus
Northeastern University

Parents can invest in their offspring in a context-dependent manner. Parental
investment theory predicts that parents exposed to pathogenic microbes may
increase their own and their offspring’s fitness by provisioning their eggs in a
manner that renders them less susceptible to disease. Such non-genetic differential
contributions can influence the size, weight and metabolite content of eggs and
ultimately, their hatching success. This study tested the hypothesis that differential
maternal provisioning exists in the Tobacco Hornworm moth, Manduca sexta and
that progeny vary in their physical attributes and their metabolite composition
depending on their mother’s pathogenic history. Female pupae were weighed and
randomly assigned to four different treatments: naive (not injected), control (saline
injected), immunized (injected with heat killed Serratia marcescens) and challenged
(injected with a sublethal dose of active S. marcescens). Each treated female pupa
was placed inside a flying cage with a naive male pupa. Upon eclosion and
copulation, the total number of eggs oviposited within the lifetime of the adult
female was recorded. Additionally, various physical attributes such as egg volume
and weight were compared across treatments. The quantification of other raw
materials conducive to survival and immune function, such as protein,
phenyloxidase, glucose, yolk (vitellogenin), uric acid and triglycerides were
measured and compared across eggs from the four treatments. Our initial results
indicate a correlation between challenged females and certain egg attributes
suggestive of maternal contributions to their progeny, which ultimately could
influence the offspring's survival in a microbial-rich environment.



Determination of Chlorine Tolerance in Bacteria Pre-Exposed to Triclosan
from Waste Water Effluent

Courtney Woodward, Corey Dean, Jonathan Roling

Bridgewater State University

Triclosan is a frequently used antimicrobial agent that is found in many household
products such as toothpaste and antibacterial hand soaps. Triclosan from these
products ends up in wastewater discharge. Bacterial tolerance is expected to
develop downstream of the effluent from waste water treatment plants (WWTP)
because of the constant exposure to triclosan. Samples were collected from four
rivers in Massachusetts: the Hoosic River, the Nashua River, the French Stream, and
the Nemasket River. These sites were selected because the WWTP held the first
NPDES permit on each watershed. River samples were collected both upstream and
downstream to the effluent discharge. After plating, 288 colonies were isolated
from each of the four sites. The bacteria were exposed to 0.05 mg/mL triclosan,
0.001 mg/mL triclosan, or 0.5 mg/mL chlorine overnight in an orbital shaker at
30°C and 175 rpm. The bacteria that were exposed to the triclosan were then
exposed to 0.5 mg/mL chlorine overnight in the same conditions specified above.
Growth in chlorine media was measured before and after the triclosan challenges
using spectrophotometry. Overall, 14.7% of the bacteria had increased tolerance to
chlorine after exposure to triclosan (n=1152). Of the bacteria sourced upstream to
the WWTP effluent, 17.2% had increased chlorine tolerance after triclosan
exposure, while 12.3% of the bacteria sourced downstream to the effluent had
increased tolerance (n=576).



Affinity Purification of a CIpXP ProteaseTrap
Tatjana Von Rosen, Pauline Ngo and Celeste Peterson
Suffolk University

Bacteria reshape their collection of proteins by altering either new protein synthesis
or degradation of existing proteins. In E. coli, protein degradation is carried out by
an AAA ATPase double-barreled protease called ClpXP which recognizes substrates,
unfolds them and channels them into ClpP chamber where they are digested into
smaller peptides. To date, little is known about how about how the repertoire of
protease substrates changes during stress conditions, especially during starvation.
To begin to address this question, an affinity tagged ClpP mutated in its active-site
(S97A) is being used as a substrate trap. Expression of this trap occurs at low levels
and purification with only a 6X His-tag lead to non-specific binding of substrates to
the protease. However, purification with a myc tag in addition to this 6X His-tag
reduced non-specific binding. This double-affinity purification method will be used
in the future to trap ClpXP substrates under starvation conditions and other stress
conditions.



The detection and sequence analysis of a Methylobacterium species found in
association with the fungus Armillaria gallica utilizing the 16S rRNA gene
Jillian Bouchard, Alexa Caruso, Lisa Figueiredo, and Rachel Hirst

Stonehill College

Our lab recently isolated a species of Methylobacterium from the fungal hyphae of
the white-rot fungus Armillaria gallica. The 16s rRNA gene was amplified from the
potential new species using the Polymerase Chain Reaction (PCR), sequenced and
compared to the 43 known species of Methylobacterium. This analysis showed that
the newly identified species was most closely related to Methylobacterium
brachiatum (99.37%), Methylobacterium mesophilicum (99.15%), and
Methylobacterium tardum (98.59%). These comparative species were used in
additional phenotypic and chemotypic characterization testing including
examination of growth on different media with or without methanol, salt tolerance
assays, and fatty acid analysis. Results from these tests supported the high identity
with M. brachiatum. Further experiments including whole-genome sequencing and
annotation are underway to determine if the Methylobacterium isolate is a
previously identified species from this genus or a new species that has evolved to
live in association with A. gallica.



Characterizing the Resistance of Arabidopsis thaliana to Tetranychus urticae
Courtany Hanley and Casie Weaver

Capstone advisor: Joshua Steffen

Colby-Sawyer College

Two-spotted spider mites, or Tetranychus urticae, are a ubiquitous
herbivorous pest in hot, dry climates. Two-spotted spider mites are extreme
generalist. Here we present a limited description of Arabidopsis Thaliana accessions
response to mite herbivory. We focus our research on a subset of 18 accessions of A.
Thaliana with sequenced genomes an abundance of molecular and phenotypic data,
and that were used to generate complex mapping population (MAGIC lines). We
established two distinct populations of spider mites collected from different
locations around Colby-Sawyer College in New London, New Hampshire. We
assayed resistance to these mites on six accessions by placing spider mites on
vegetative leaves. We also assayed mite fitness by quantifying mite egg laying rates.
Our results show a significant difference in the number of mites found on the
accessions Ler and Col. However, our data fails to indicate a difference in mass,
surface area, and radius between the control plants and the mite treated
plants. Preliminary analysis suggest minimal differences in plant morphology but
pronounced differences in mite fitness on limited subsets of Arabidopsis
Thailana accessions.



Is skull shape related to aggressive displays in pinnipeds?
Ann V. Bauchiero, John P. Livingstone, Carly A. Crocker, and Eric W. Dewar
Department of Biology, Suffolk University

Pinniped species show varying degrees of aggression and other intraspecies
displays. For some, the aggression is restricted to male-male displays, in others
male-male combat affects females as well (through mobbing behavior), and in still
others there is aggression between females and males. Are these differences in
aggressive display expressed as skeletal dimorphism?

Within seal species, we predicted that there would be no difference in skull shape
for species in which both sexes show aggression. In cases of strictly male-male
aggression, we predicted that there would be a difference in skull shape between
males of highly aggressive and less aggressive species, and between males and
females of highly aggressive species. In order to test these predictions, we
photographed museum specimens of 26 species of seals (n = 143) vs. five species of
fur seals and sea lions (n = 39), species with varying levels of aggression. We
measured photographs of each specimen for its total skull length, width of the
zygomatic arch, and the length and width of the face and cranium. The most
aggressive species were not necessarily the ones with the largest skull size. We
found trends in skull shape both behavioral groups in seals and sea lions. On
average, the highly-aggressive species had relatively wider zygomatic

arches, probably to allow the emplacement of large jaw-closing muscles that would
be used in aggressive behaviors.



Creation of Polymorphic Markers from Microsatelites in Poecilia latipinna to
be used in paternity testingHeather Hook, William Chan, Alex Zolotar, Jordan S
Ramsdell* and Janine LeBlanc-Straceski

Center for Biotechnology and Biomedical Sciences, Department of Biology,
Merrimack College, * Hubbard Center for Genome Studies, University of New
Hampshire

This research project incorporates many different scientific disciplines in order to to
understand the mating of the sailfin molly (SFM), Poecilia latipinna. The main
genetic goal of this project is to identify polymorphic markers that can be used for
paternity testing. Paternity testing of Poecilia latpinna is to be used in conjunction
with behavioral studies specific to mate selection. SFM DNA was digested with
EcoRI and HindlI], ligated to pUC19 and used to transform e.coli. PCR was used to
screen the clones. The clones that tested positive were sequenced using the Li-Cor
Automated Sequencer. The nucleic acid sequence of each clone was then analyzed to
see if microsatellites were present. Six different pairs of PCR primers were then
designed to be used to detect microsatellites in different fish. All six were
polymorphic.



Investigating Sorafenib as a novel antifungal compound

Emilia Genito?, Nicole Mclver?, Peter Walkowicz!, Jimmy Franco?, and Charlotte
Berkes!

Department of Biology! and Department of Chemistry?

Merrimack College, North Andover, MA

Histoplasmosis is a respiratory infection caused by the fungal pathogen Histoplasma
capsulatum. Current treatments for histoplasmosis include amphotericin B and
azole drugs, however, the use of these drugs is limited by their toxicity, highlighting
a dire need to develop novel antifungal compounds. In a previous study, the multi-
kinase inhibitor Sorafenib (Nexavar) was identified as an effective inhibitor of H.
capsulatum growth, in a mechanism that we hypothesize involves inhibition of the
H. capsulatum MAP kinase homolog Hogl. To improve upon the Sorafenib scaffold,
we generated a small library of Sorafenib derivatives using multistep organic
synthesis techniques and tested the predicted binding affinities of these derivatives
using the virtual screening program Autodock Vina. Finally, using Kirby-Bauer disc
diffusion assays and cultures of H. capsulatum yeast cells, we have tested the
inhibition efficacy of our synthesized derivatives.



Identification of lichen mycobionts by PCR-based amplification of internally-
transcribed spacer sequences in ribosomal RNA genes

Michael Riordan, Sami Kezim, Lincoln Lima, R. David MacLaren, and Charlotte
Berkes

Department of Biology, Merrimack College

Lichen are complex organisms consisting of a symbiotic relationship between a
fungus (the mycobiont) and a photosynthetic organism (the phycobiont, generally
algae or cyanobacteria). Students taking “Principles of Biology” at Merrimack
College conduct of survey of lichen diversity on trees in urban and rural
environments. To help students connect the concepts of species diversity and
species richness to molecular genetics concepts learned in the other half of the
“Principles of Biology” series, our aim is to develop a molecular counterpart to the
lichen diversity lab, in which students isolate and analyze DNA from their lichen
samples in addition to identifying species based solely on gross morphological
characteristics. We have chosen to focus on amplification and analysis of fungal
DNA, as mycobiont molecular phylogenetics methods are better established in the
literature than those for the phycobiont partners. We collected several lichen
samples from the campus of Merrimack College in North Andover, MA, as well as
Western Massachusetts. We next extracted the DNA from lichen samples using the
DNeasy Plant Mini Kit (Qiagen). ITS (internally transcribed spacer) sequences in
ribosomal RNA genes are a commonly used phylogenetic marker used for species
identification. Using ITS1 and ITS4 primers, we were able to successfully amplify
ITS sequences from lichen mycobionts using the polymerase chain reaction. Further
analysis will include sequencing and comparison of ITS sequences to existing
databases. In conclusion, we have developed robust and reproducible methods for
extraction and amplification of lichen mycobiont ITS sequences that can be easily
adapted for an introductory biology course.



New and Novel Bacteriophage Species Discovered on Merrimack College
Campus

Michael DiVito, Miranda Gagnon, Joshua Gallant, Daniel Gomez, Julie Joyce, Allison
Langone, Emilee MacLean, Gwendolyn Sinclair Vasquez

Anthony Preston, Nick Flaherty, Janine LeBlanc-Straceski

Center for Biotechnology and Biomedical Sciences and the Department of Biology,
Merrimack College

As of January 2013, Merrimack College Center for Biotechnology and Biomedical
Sciences and the Department of Biology became associates of the Howard Hughes
Medical Institute (HHMI) Science Education Alliance (SEA). In the Phage Hunters
Advancing Genomics and Evolutionary Science (PHAGES) project students isolate
bacteriophages from local soil samples, purify and characterize their phages, and
select one phage for sequencing.

Four distinct mycobacteriophge that grew on the host M. smegmatis were isolated
and characterized for plaque morphology, DNA restriction endonuclease digestion,
and scanning electron microscopy of the phage particles. One phage, Hopey
(http://phagesdb.org/phages/Hopey/), was chosen to have its entire genome
sequenced. We are currently annotating the genome, which is 75,586 bp long and
has approximately 150 genes, including two tRNA genes.



Expression and Purification of an XIMyo1D Tail Fragment in E. coli

Gabriella Angelini , Kathryn Ganser, Nicole Mclver, Stephanie Saldi, Janine LeBlanc-
Straceski

Center for Biotechnology and Biomedical Sciences, Department of Biology, Merrimack
College, North Andover, MA

Xenopus laevis myosin 1d (XIMyo1d) is a member of the myosin I class, subclass 4.
Members of this class are single headed, bind calmodulin light chains and have lipid
binding domains in their tails. Myosin 1d has been shown to play a role in a number
of biological processes, especially during development. Myo1d is a protein that has
been shown to affect left/right (I/r) asymmetry in invertebrates. To show that this
protein also affects 1/r asymmetry in vertebrates, Xenopus laevis embryos were
injected with a morpholino to knock out the expression of XIMyo1ld. Defects in
asymmetry determination were observed. To accurately demonstrate that the
XIMyo1d protein was knocked down through Western blotting, the antibody used to
identify XIMyo1d needed to be affinity purified. The tail domain of a cDNA clone
was amplified using PCR and was then isolated from an agarose gel. This was then
cloned into the pET-100 TOPO vector and transformed into E. coli. Protein
expression was induced, and it was determined that the ideal amount of time for
protein expression was between 1-2 hours. The 6x His-tagged fusion protein was
purified on a Ni-NTA column. This product was run on a SDS PAGE gel and
visualized by Coomassie staining and Western Blot. These results indicated that the
protein was successfully expressed and isolated because of the band at the expected
size between 25-37 kDa. This peptide will be used to affinity purify the anti-
XIMyo1ld antibody. With the success of this purification, experiments will proceed
to observe XIMyo1ld in Western blots and in embryos. We will further determine
whether or not the expression of XIMyo1d is needed for proper asymmetry
determination, somitogenesis, neural tube and neuron motility formation and
cranial neural crest (CNC) cell motility.



Identifying Interactors with the EcoRI Fragment of the Mitotic Exit Network
Protein Ltel

Whalen ], Parrelli A, Seshan A

Biology Department, Emmanuel College

S. cerevisiae is an excellent model to study coupling of chromosome segregation and
exit from mitosis. The mitotic exit network is similar to a Ras-like signal
transduction cascade. Lte1 functions genetically at the top of the pathway and has
homology to guanine nucleotide exchange factors. Ltel was thought to be the GEF
for the MEN protein Tem1. Its biochemical activity has not been confirmed so its
actual mode of action is unknown. Lte1 localization is important for proper cell cycle
control. Ltel has three important domains. The N (amino acids 24-157) and C
(amino acids 1190-1410) terminal GEF domains have a function related to the
localization of Ltel to the bud. Between these is the EcoRI domain, which has an
important but unknown function in mitotic exit. In order to investigate possible
functions, a two-hybrid assay was done to test for interactors with the EcoRI
fragment. Two putative interactors have been identified, Gtt2 and Rpt6. Rpt6 is
involved in the degradation of ubiquitinated substrates. In S. cerevisiae in order for
exit of mitosis to occur, CDK complexes must be inactivated and is done by mostly
ubiquitin-dependent cyclin proteolysis. The deletion of Gtt2 is synthetically lethal
withr d i, vthikh is a regulator of Cdc42. Cdc42 activates Ltel. To further
characterize these interactors, the interaction of Gtt2 and Rpt6 with lte1-EcoRI was
confirmed. Additionally, interaction of Tem1 with Ite1-EcoRI was tested.



Investigating Novel Roles of Bfal in the Regulation of Mitotic Exitin S.
cerevisiae
Mwangi A, Tilove M, Whalen ] & Seshan A.

Dept. of Biology Emmanuel College, Boston MA

The study of the cell cycle allows us to gain a better understanding of what goes
wrong in human diseases such as cancer development and budding yeast,
Saccharomyces cerevisiae, serves as a great model organism. Bfal is part of a two-
component GTPase activating protein (GAP) in the mitotic exit network (MEN), a
pathway that controls exit from mitosis. Bfal is crucial for blocking mitotic exit
prior to anaphase. When Bfa1l is overexpressed under the galactose-inducible
promoter, it becomes lethal to the cell and mitotic exit is blocked. Here, we use the
GAL-BFA1 allele as a tool to identify new components of the MEN or new alleles of
existing members by conducting a genetic suppressor screen. We determined that
two dominant suppressors have the point mutation H115Y in the MEN kinase Dbf2.
Data on the amount of BFA1-GFP protein produced in the two dominant
suppressors will be presented. We also characterized the GAL-BFA1 phenotype and
investigated new roles of this protein in the regulation of mitotic exit. We confirmed
that Tem1 does not localize correctly to spindle pole bodes (SPBs) in GAL-BFA1 and
that the TEM1-CNM67, GAL-BFA1 strain in which Tem1 is at SPBs has impaired
Cdc14 localization.



Investigating the Putative GEF Domain Of Lte1 in the Mitotic Exit Network
Parrelli A, Seshan A
Biology Department, Emmanuel College

The Mitotic Exit Network (MEN) is a GTPase signaling cascade that regulates the exit
from mitosis in Saccharomyces cerevisiae and is controlled by spindle position and
cyclin-CDKs. The GTPase Tem1 and the putative GEF Ltel act at the top of the MEN.
Ltel may serve as a GEF for the Tem1 GTPase. However, biochemical GEF activity
towards Tem1 has not been observed in previous studies. Here, we attempt to
determine if conserved residues in the C-terminal GEF domain of Lte1 are important
for its activity. Three point mutations were made in the C-terminal GEF domain:
[1393E, K1395A and F1397E. These substitutions are hypothesized to disrupt a
critical alpha-helix that is required for the canonical GEF hSos to function as a GEF.
We found that these mutations do not affect the ability of Ltel to promote mitotic
exit, suggesting that Lte1 is not likely to be a GEF.



Diphtheria Toxin-Based Recombinant Murine IL-2 Fusion Toxin for Depleting
Murine T Regulatory Cells

Aaron Trowell,2 Min Wei, 1.3 Jose Marino, 2 Huiping Zhang, 1.3 Jaclyn Stromp
Peraino, 1.3 Priyani V. Rajasekera, I3 Joren C. Madsen, 1.2 David H. Sachs, 1.3 Christene
A. Huang, .3 Zhirui Wang, 1.3." Gilles Benichou 2

! Transplantation Biology Research Center, Massachusetts General Hospital and
Harvard Medical School; 2Transplant Research Center, Massachusetts General
Hospital and Harvard Medical School; 3 MGH-DF/HCC Recombinant Protein
Expression and Purification Core; Biology Dept. Emmanuel College

This research was conducted to further our understanding of how the immune
system interacts with an allo-graft to induce rejection or tolerance. The focus of this
research has been with Regulatory T cells. Tregs Suppress the immune response to an
allo-graft and other pathogen that would stimulate an immune response. By
manipulating these cells we hope to induce tolerance, which is a state in which the
immune system recognizes an allo-graft as self. In order to conduct more extensive
research on Tregs, the development of an effective treatment for depleting these cells
in vivo is needed. In this study a murine IL-2 conjugated diphtheria toxin was
employed in an effort to deplete Tregs. After the toxin was administered, Tregs and
other immune cells were monitored over several days. We found that this toxin
successfully targeted Tregs and was able to significantly reduce the population in an
in vivo murine model.



Investigating Yes-Associated Protein (YAP) and Phosphorylated YAP (p-YAP)
Levels in Regenerating Rat Liver after Partial Hepatectomy

Couture C!, Huizenga M1, Grijalva JL1, Vakili K1.

1Department of Surgery, Boston Children’s Hospital, Boston MA. ZMassGeneral
Institute for Neurodegenerative Disease, Massachusetts General Hospital; Biology
Dept., Emmanuel College

The liver is the organ that can regenerate in the body. The Hippo pathway has been
stated to play a role in organ size regulation. One of the components of this pathway
is Yes-associated protein (YAP) which is a transcriptional co-activator. If YAP is
phosphorylated it remains in the cytoplasm instead of being located in the nucleus.
In order to determine if p-YAP levels decrease in regenerating liver, Western Blot
analysis was done on regenerating liver tissue from rats. The tissue samples were
analyzed at 1, 3,7, and 21 days after partial hepatectomy. The levels of YAP and p-
YAP were measured in these samples.



Role of NMDA Receptors in the Development of Hypothalamic Leptin-
Response POMC and AgRP/NPY Neurons

Caron N, Li W, Uner A, & Bjorbaek, C.

Beth Israel Deaconess Medical Center; Biology Dept., Emmanuel College

Millions of people are affected by obesity in the United States. In the brain,
glutamate binds to the NMDA receptor NR2B in proopiomelanocortin (POMC) and
agouti-related peptide/Neuropeptide Y (AgRP/NPY) neurons. These neurons are
involved in regulation of food intake. In the absence of glutamate, the homeostasis of
food consumption is disrupted. Without NR2B, the neuron is less excited and fewer
neuropeptides are secreted. In a previous study, the weights of mice with and
without NR2B deletions were measured, and there was a significant weight loss in
mice with an NR2B deletion in AgRP/NPY neurons. Based on the data, it is proposed
that these mice will have neurons that will secrete less neuropeptides, and the lack
of NR2B may affect the axon length. If there is no change in the number of neurons,
itis concluded that without NR2B, the cells are present but unable to excite, and
therefore unable to secrete neuropeptides.



Investigating the Localization and Biological Function of DER GTPase in E.coli
DeCicco C1, Krassnoff D 1, Waters K1, Peters N 2, March P 1

1 Department of Biology, Emmanuel College; 2 Department of Microbiology and
Immunobiology, Harvard Medical School

DER is a GTPase, known to be an essential protein in bacteria but it’s biological
function still remains ambiguous. DER is distinct from all other GTPases in its ability
to bind and hydrolyze two GTPs in its unique tandem binding domains. By utilizing
the TAGIT method, our lab was able to create DER-GFP fusions into an open reading
frame. By creating these fusion proteins in both wild type DER and mutants of the
protein, we were able to transform competent cells successfully and visually watch,
by time-lapse microscopy, localization of the DER protein when induced with IPTG.
By comparing localization of DER wild type to each mutant, we are able to begin to
gain an understanding of how DER may function and these results will be presented.
Further understanding of DER’s function may lead way to a new target for
antibiotics, as DER is specific and essential in all bacteria.




Mining the surface of RNA polymerase for transcription factor binding sites
DiSaverio D1, Barteneva N23, Hochschild A%, and Deighan P14 (Department of
Biology, Emmanuel Collegel, Program in Cellular and Molecular Medicine, Boston
Children's Hospital®> Department of Pediatrics, Harvard Medical School3,
Department of Microbiology and Immunobiology, Harvard Medical School*

In strain B2H-GFP we have modified a transcription-activation based bacterial two-
hybrid assay whereby a successful protein-protein interaction yields production of
the gfp reporter gene. In pilot tests we have shown that strain B2ZH-GFP can be used
for fluorescence-activated cell sorting (FACS) enabling the separation and
substantial enrichment of cells harboring productive protein-protein interactions.
Moreover, we show the utility of GFP as a reporter by optimizing an agar plate-
based screen that enables the detection of cells harboring productive protein-
protein interactions based on colony fluorescence. We have used this plate-based
assay to investigate the binding determinants for E. coli proteins that interact with
RNAP, by utilizing a library of 37 surface-exposed fragments of RNAP. Among our
findings we propose the RNAP-binding site for the protein YfdN, a homolog of PerC
that is involved in virulence gene regulation in pathogenic strains of E. coli.



Investigating the Function and Localization of Der-GFP Fusion Proteins
Krassnoff D, Waters K, March P
Biology Department, Emmanuel College, Boston, MA

Der is an essential GTPase in E. coli, but its function is not currently well understood.
It may be involved in the regulation of ribosomes or the assembly of the cell wall.
We studied this protein by comparing the wild type to three different mutants, all of
which inhibit one of the domains of the GTPase, but have the other two domains
active. The goal of this was to observe any differences in the localization of the
protein of these mutants that may lead to a better understanding of how the protein
functions. This was achieved by performing an in-vitro transposition with Tn5
transposase, GFP, the wild type protein, and the three mutants (G1, G2, and D1D2)
on a plasmid. We screened for insertions at codon position 188 because this region
is a linker-region, it will not interfere with the binding domains, and because we
wanted to have a pure population of in-frame GFP fusions of the wild type and
mutant proteins. The protein is essential for E. coli, and since the mutant cells
survive it indicates that the mutants are functional. The wild type DER has
localization mainly at the poles of the cell, but some cells have speckling throughout.
The G1 mutant has a very strong, but diffuse signal throughout the entire cell. There
are also fewer cells and the cells have all been elongated.



In Vivo Gene Silencing of Up-Regulated Repair Mechanisms Responsible for

Intimal Hyperplasia Resulting in Post Surgical Vein Graft Rejection
Weiss D, Pradhan-Nabzdyk L, LoGerfo FW, Gurav A

Beth Israel Deaconess Medical Center; Biology Dept., Emmanuel College

In the United States, over 330,000 bypass surgeries are performed each year, costing Americans an
average of 44 billion dollars. Nearly 50% off all bypass surgeries will fail within the first 10 years.
Intimal hyperplasia is the cause of 75% of this failure. Severe trauma as a result of surgery causes
this natural repair mechanism to be highly up-regulated. Several target genes were identified for this
in vivo study. It was postulated that inhibition of intimal hyperplasia at the target site could be
achieved via siRNA coated grafts. This experiment also compared the effects of siRNA on prosthetic
and natural vein grafts. Gene silencing of intimal hyperplasia by way of siRNA was then tested in vivo
in a rat model. Vessels where then removed at specific time points for identification and comparison
of treatment groups. Preliminary results appear to demonstrate potential improvement in TSP-2
gene silencing groups.



Presence of Donor Reactive Antibody after Induction of Mixed Hematopoietic
Chimerism and VCA Transplantation

Eric Batistal2 Alexander Albritton2 David A Leonard?, Harrison Powell?, Curtis L
Cetrulo Jr23, Josef M Kurtz1.2

1Biology Department, Emmanuel College, 2Transplantation Biology Research Center,
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Current standards of post-transplant treatment include an extensive regimen of
immunosuppressive drugs. These medications compromise immune function and
increase the patient’s susceptibility to infection. Induction of tolerance provides a
method to successfully perform transplants and minimize the use of harmful
medications. Establishment of mixed hematopoietic chimerism allows for the
indefinite survival of fully major histocompatibility complex (MHC) mismatched
vascularized composite allografts (VCA). This chimerism model has proven to
induce T cell tolerance determined through mixed lymphocyte reaction and cell-
mediated lympholysis assays however, the effect on B cells has yet to be established.
In this study we assessed B cell responses to both chimeras and control animals
through serum antibody binding assays as well as antibody-mediated complement-
dependent cytotoxicity assays. We demonstrated that VCAs induce a robust
antibody response when rejected, where as tolerant animals do not produce
allospecific antibody.



Contribution and Characterization of Hematopoietically-Derived Macrophages
to the Central Nervous System in Myeloablative-Induced Mixed Chimeric Mice
DeFazio M, Williams T, Kurtz ]

Department of Biology, Emmanuel College, Boston MA

Migration of macrophages into the CNS during a non-disease state is an area of
research with the potential for significant clinical implications. We have established
a mixed hematopoietic chimerism mouse model that allows for the study of
macrophage engraftment into the CNS parenchyma. Chimerism of blood and brain
tissue was assessed by flow cytometry at various weeks post-BMT, as well as
expression of MHC class Il and Ly6C on both donor and recipient cell populations.
Iba-1+/GFP expression were visualized along with general cell morphology using
immunofluorescence microscopy. It was found that ~40% of hematopoietically-
derived infiltrating macrophages expressed MHC class Il and Ly6, whereas non-
donor derived showed no Ly6C expression and ~2% MHC class II expression. Iba-
1+/GFP+ cells closely resembled the morphology of resident microglia by
immunofluorescence microscopy. These data suggest that bone marrow-derived
macrophages infiltrate the CNS in a non-disease state, change their phenotype, and
adopt a microglial morphology.



Signal Transduction in Epithelial Ovarian Cancer: Inhibiting Angiogenesis and
Inducing Apoptosis

Smith N, Lawler ]

Center for Vascular Biology Research, Department of Pathology, Beth Israel
Deaconess Medical Center and Harvard Medical School, Biology Dept., Emmanuel
College

Epithelial ovarian cancer (EOC) is the most lethal gynecological cancer, accounting
for about 90% of all ovarian malignancies. With late diagnosis being the norm,
reoccurrence of EOC tumors are often seen, making the search for new, more
effective treatments a critical endeavor. 3TSR, the anti-angiogenic and apoptotic
domain of thrombospindin-1 has been proposed as a possible treatment for EOC, as
it decreases tumor size and vasculature in-vivo. Through the use of in-vitro
techniques, we aimed to (1) understand the mechanisms behind 3TSR in EOC cells
and (2) determine the validity of its usefulness by examining the protein expression
across a panel of patient derived EOC tumor cells. We specifically examined the
vascular endothelial growth factor (VEGF) pathway for effects on angiogenesis and
caspase-3 for effects on apoptosis. We found that 3TSR does not alter the activation
of vascular endothelial growth factor receptor-2 (VEGFR2), but rather down-
regulates its expression. Apoptosis through caspase-3 relied on the presence of
CD36 in EOC cells. Our results also reveal the possibility of isoforms of the
phosphatase SHP-1, which could have implications on tumorigenesis. Looking at a
panel of patient’s cells, this could be a viable treatment option for some, but the
protein expression was not ubiquitous. This work helped us understand how 3TSR
works to inhibit tumor growth and validated the fact that it can have clinical
implications for certain patients with EOC.



Assessing synergy of Crizotinib and Chlorpromazine in SHSY-5Y
Neuroblastoma Cells
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Neuroblastoma is a common childhood cancer that accounts for 15% of pediatric
oncology deaths. Activating mutations in the Anaplastic Lymphoma receptor
tyrosine kinase (ALK) represent an important therapeutic target in this aggressive
disease. The ALK - F1174L mutation of human SH-SY5Y neuroblastoma cells confers
resistance to the only FDA-approved ALK inhibitor, Crizotinib. The goal is to identify
a novel compound that synergizes with Crizotinib in increasing neuroblastoma
cytotoxicity using a high-throughput small molecule screen. The most recurrent
classes of compounds includes monoamine neurotransmitter receptor molecules,
such as 5-hydroxytryptamine and dopamine receptors. Primary screening and
target validation confirms D2 dopamine receptor antagonist Chlorpromazine as a
potential synergizer in human SH-SY5Y cells containing ALK - F1174L.
Chlorpromazine demonstrated borderline synergistic bioactivity with Crizotinib
cytotoxicity over single agent alone. This study supports pre-clinical in vitro and in
vivo efforts in exploring the therapeutic potential for combination of Crizotinib and
monoamine receptor inhibition in neuroblastoma.



Depletion of T regulatory cells by novel bivalent porcine IL-2 immunotoxin in
miniature swine
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T regulatory cells (T-regs) are hypothesized as the main contributor in maintaining
immunological unresponsiveness to self-antigens and in suppressing excessive
immune response in the kidney induced cardiac allograft tolerance (KICAT)
transplantation model [1]. In the pursuit to determine the mechanism by which
KICAT is established in miniature swine, we set out to deplete T-regs through the
use of a novel bivalent porcine IL-2 immunotoxin. To evaluate this hypothesis it was
our goal to use the previously developed IL-2 immunotoxin [5] to target and deplete
the T-reg populations in vivo. To accomplish this a previously long-term tolerant
transplantation recipient was administered the IL-Z immunotoxin. Post
administration the following cellular populations were monitored via FACS analysis
for percent depletion: T-regs, T-cells, B-cells and NK-cells. Due to the unknown
effects of the IL-2 immunotoxin, dosing variations were tested in naive miniature
swine, additionally the immunotoxin used, diphtheria (DT-390) was administered in
an un-conjugated manner to evaluate systemic toxic effects. The in vivo results
showed a high level of T-reg depletion as well as depletion of all additional cell lines
evaluated. Despite T-reg depletion tolerance was never broken, possibly due to a
lack of specificity. This study showed that T-regs could be depleted in vivo but
modifications must be pursued to increase the specificity of the effects.



Northeastern Massachusetts Beaver Ecology and Impact Study - Preliminary
Results

Kerri Ragge, Ryan Johnson and Jonathan Lyon

Department of Biology Merrimack College

The beaver ecology and impact study is centered on a comprehensive investigation
of the impacts of the beaver (Castor canadensis) on vegetation, hydrology, soils,
water quality, macroinvertebrate assemblages and mosquito populations in
northeastern Massachusetts. We are in the process of mapping and characterizing
beaver dams and lodges throughout the area as well as conducting population
estimates and later in the year, beaver migration patterns. The overall objectives of
the study are to:

(1) locate and map all active and abandoned beaver dams and lodges in the region
(2) estimate population size and density by small-scale catchment

(3) assess beaver activity on vegetation, both woody and aquatic

(4) assess impacts of dams on water quality

(5) assess impacts of dams on mosquito larvae populations

The study is being conducted in two main phases. The first phase is focusing on
regional mapping of dams, lodges and beaver ponds. The second phase will focus
on assessing the impacts of beaver activity on the ecological communities influenced
by beaver activity. The mapping of beaver dams and lodges will involve locating the
exact locations of dams and lodges using Trimble GeoXT GPS units. Spatial data will
be analyzed using ArcGIS software. We present preliminary results on: (1)
preliminary mapping of the location, distribution and characteristics of existing
dams; and (2) using infrared camera technology to photograph beaver lodges to
determine if they are active and assess the number of inhabitants, and thus
populations. Further study plans are also summarized.



Determining the Circadian Period Gene Sequence in Melibe leonina Using
Orthologous Sequences

Adam Shutel, Jordan Ramsdell?, W. Kelley Thomas?, Lori J. Bergeron?, James M.
Newcomb!?

New England College?, University of New Hampshire?

The circadian gene period is referred to as a pacemaker gene, because it is important
in generating and maintaining circadian rhythms in a wide array of species. The
marine mollusk Melibe leonina is a model neurological system that exhibits
circadian behavior. The genome and transcriptome for Melibe leonina have been
sequenced, but not yet annotated, so the circadian genes remain unknown.
Orthologous sequences from the gastropods Aplysia californica (which has two
period genes) and Bulla gouldiana were BLASTed against the Melibe genome. The
Aplysia sequences provided the best matches to our genomic contiguous sequences
(contigs), resulting in five non-overlapping contigs with a high similarity to Aplysia’s
period 1 gene and four non-overlapping contigs matching well to the Aplysia period
2 gene. Primers were developed for each gene to facilitate sequencing intervening
regions between contigs, and this sequencing is currently underway. The two
Aplysia period proteins were also BLASTed against the Melibe transcriptome to help
determine the sequence of the expressed Melibe transcripts. So far, we have not
found a large putative transcript for period 1. However, we did successfully
assemble the complete transcript for period 2. This protein is 1378 amino acids long
and shares 70% sequence similarity to the Bulla period and 56% similarity to the
Aplysia period 2. Furthermore, the Melibe period 2 also contains the highly-
conserved PAS-binding domain seen in most other animals. Thus, we have
successfully identified at least one period gene in Melibe and further study will
continue to investigate the potential of a second period gene in this animal.



INVESHEATNGTHEPRESENCE-OEA PHOTOSYNTHEHGSYMBIONTIN-MELBE
LEONINA

Investigating the Presence of a Photosynthetic Symbiont in Melibe leonina
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Elaine Armstrong and James M. Newcomb
Department of Biology and Health Science, New England College, Henniker, NH

Symbiosis can be classified as a relationship between two organisms in which at
least one of the organisms finds benefit. Sacoglossan gastropods have been found to
harbor photosynthetic algae that convert carbon dioxide and sunlight energy to
oxygen. Melibe leonina, a nudibranch gastropod, is another candidate for this
photosynthetic symbiosis because its integument is transparent and multiple
digestive diverticuli branch throughout the animal. This potential symbiosis was
investigated in M. leonina by comparison of dissolved oxygen consumption in both
light and dark conditions. A test chamber was used to measure the oxygen
consumption for six groups of half-a-dozen M. leonina over six hours in both light
and dark conditions. Lines of best fit for dissolved oxygen over time were calculated
for each test group in both conditions, and slopes were statistically compared with
paired t-tests. It was found that there was no significant difference in oxygen
consumption for M. leonina between light and dark conditions. This result suggests
there may not be photosynthetic algae living within M. leonina, although it does not
completely eliminate the potential for such symbiosis.
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Assessing phylogenetic relationships of Nudibranchia through the use of
microRNAs
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Phylogeny within Nudibranchia has previously been established through
observations of morphological features and through molecular studies using 18S
rRNA, 16S rRNA and cytochrome c oxidase 1 genes. However, the exact placement of
certain groups within Nudibranchia, and even the monophyly of nudibranchs
themselves, still remains uncertain. To try and resolve issues between a number of
competing hypotheses, we turned to microRNAs (miRNAs), small, highly conserved
~22 nucleotide noncoding RNA genes that have been successfully used to answer
difficult phylogenetic questions. Using deep sequencing approaches we
characterized the miRNA repertoire of the nudibranch Melibe leonina, which
consisted of 79 genes grouped into 52 known miRNA families. We further found an
additional 12 novel miRNA genes (grouped into 9 novel families) not yet described
from any other living taxon. Comparing these novel miRNA genes with two other
nudibranch species, Triopha catalinae and Hermissenda crassicornis, and an
outgroup the anaspid Phyllaplysia taylori, revealed that three of these novel miRNAs
are exclusive to M. leonina, four are shared with the close relative H. crassicornis,
three additional miRNAs are shared among M. leonina, H. crassicornis and T.
catalinae, and two were found in all four taxa analyzed. These data support current
hypotheses regarding relationships within Nudibranchia. Furthermore, our data
suggest that genomic sequencing and miRNA analysis of more nudibranch and
opisthobranch species could thus address the debate of whether or not
Nudibranchia is monophyletic.



Effect of Metformin on Breast Cancer Cells at Varying Glycemic Levels
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Metformin, the most common first-line drug in the treatment of type-2 diabetes, has
been shown in previous studies to reduce breast cancer risk, improve survival, and
increase the effectiveness of chemotherapy. Numerous Phase III clinical trials are
currently evaluating the benefits and best uses of metformin in breast cancer
patients. While metformin has been associated with chemo-preventive attributes,
encapsulated paclitaxel (in albumin bound nanoparticles) - Abraxane is a
chemotherapeutic drug with more cytotoxic effects. In this study, the effects of both
metformin and Abraxane are tested on MCF-12A cells (Non-tumorigenic breast cell
exhibiting hyperplasia) versus MDA-MB-231 cells (Triple-Negative Breast Cancer
cells). As a non-cancerous cell line, the MCF-12A cells should have been more
vulnerable to the effects of both Abraxane and metformin, which was shown with
this study. Both the MCF-12A and MDA-MB-231 cells exhibited similar EC50’s when
incubated with these drugs for 72 hours. As a drug impacted by the glycemic levels,
metformin’s role is studied under the effects of normoglycemic and hyperglycemic
levels along with a focus on Abraxane to examine the difference between
chemotherapeutic and chemo-preventive drugs. Future work will include testing
these drugs in 3D acinar structures, which would be more representative of breast
cancers as compared to conventional monolayer cultures. Results of this study may
help guide dosing - patients with high glucose may require different doses of the
drug metformin to achieve the same anti-cancer activity as patients with normal
glucose levels.



