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Part I: Concurrent Scientific Sessions 
 
Biochemistry and Physical Sciences 
 
#01: Are Twinfilin Functions in Catalyzing Actin Filament Depolymerization Conserved Across 
Evolution?  
Aguilar Lopez, R, Goode, B; Brandeis University 
 
Twinfilin is a conserved member of the Actin Depolymerization Factor Homology (ADF-H) family, which also includes 
ADF/Cofilin, Abp1/Drebrin, GMF, and Coactosin. The structure of Twinfilin is unique in that it has two ADF-H domains, 
separated by a short linker sequence, followed by a short C-terminal tail domain. Previous work in our lab showed that the 
budding yeast homolog of Twinfilin synergizes with budding yeast cyclase-associated protein (CAP) to catalyze 
depolymerization at actin filament barbed ends, and that these two proteins in conjunction have an even stronger effect in 
promoting depolymerization at actin filament pointed ends. However, it has remained unclear whether one or both of 
these activities is conserved in mammalian counterparts of Twinfilin and CAP. To examine this, we purified all three 
mouse isoforms of Twinfilin (mTwf1, mTwf2a, mTwf2b) and mouse CAP1, and used Total Internal Reflection (TIRF) 
microscopy and bulk pyrene-actin depolymerization assays to measure their effects on actin filament depolymerization. 
While the barbed end effects were conserved between yeast and mouse homologs, the pointed end effects were specific 
to yeast Twinfilin and CAP. Using a series of chimeric constructs, swapping different domains of yeast and mouse 
Twinfilin, we determined that the pointed end effects are dependent on the c-terminal ADF-H domain in yeast Twinfilin. 
Our results show that the barbed end depolymerization function is evolutionarily conserved, while the pointed end 
depolymerization effects may be mediated by Twinfilin in yeast and another ADF-H family protein in other species. 

 
#02: Disentangling astronomical sources with spatial, spectral and temporal X-ray data.  
Campos L., Jones D., Siemiginowska A., Kashyap V., Meng X-L., van Dyk D. Harvard University. 
 
Spatially unresolved astronomical sources are difficult to study because the spatial domain is the primary way we 
disentangle sources. This is true even of nearly unresolved sources where spectral extraction regions are defined 
manually to allocate source events. We present new methodology that uses spatial information (event locations and point 
spread functions), spectral information (photon energies), as well as event time information to aid in disentangling multiple 
sources. These Bayesian methods allow us to infer source parameters of interest, including the source location, relative 
brightness, and background intensity, all while systematically accounting for the uncertainty in those parameters. An 
added benefit of Bayesian modeling is that, because the photons are probabilistically assigned to sources, further 
analyses can be that account for this uncertainty. We show through simulation that when the event time and spectral 
information is meaningfully different between sources we are able to improve estimation of source specific parameters as 
well as properly allocate photons to sources. We find this holds even when the sources are nearly unresolved. We use 
this new methodology to study a binary star system in a cluster of Young Stellar Objects in the Orion nebula, HBC 515. 
 
#03: Rhizogenic Weathering Impacts on Deep Soil Carbon.  
Mariela Garcia Arredondo1, Marjorie Schulz2, Corey Lawrence3, Ravi Kukkadapu4, Malak Tfaily4, and Marco 
Keiluweit1 
1University of Massachusetts, School of Earth & Sustainability, Amherst, MA,  
2USGS, Biogeochemistry of Soils Group, Menlo Park, CA  
3USGS, Geosciences and Environmental Change Science Center, Denver, CO 
4Pacific Northwest National Laboratory, Environmental Molecular Science Lab, Richland, WA 
 
Plant roots reshape the soil environment by releasing approximately 25-40% of their photosynthetically fixed carbon (C) 
as root-derived compounds. While root-derived organic compounds are recognized as an important source of soil C, their 
role in promoting weathering reactions has been overlooked. Root-driven weathering may generate mineral-organic 
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associations, which protect up to 91% of deep soil C for centuries to millennia. In contrast, root-driven weathering may 
also cause mineral transformations, potentially disrupting mineral-organic associations. Hence root-derived C may not 
only initiate C accumulation in deep soils, but also diminish C stocks through disruption of mineral-organic associations. 
Yet, the cumulative impact of root-driven weathering on mineral-organic associations is largely unknown. Therefore, our 
overarching goal was to examine root-promoted transformations of mineral-organic associations, and related changes in 
C storage, in deep soil. To accomplish this goal, we examined root impacts on soil C residence time and chemistry, 
mineralogy and mineral-organic associations across the Santa Cruz Marine Terrace chronosequence (65ka-226ka). As 
soils aged, and rhizogenic weathering increased, we observed a gradual change from predominantly root-derived to 
microbially-derived organic matter via mass spectrometry. Mössbauer and sequential extractions showed amorphous Fe 
(and Al) complexes formed during initial weathering, whereas crystalline (hydr)oxides dominated later weathering stages. 
X-ray spectro-microscopy revealed strong spatial associations between C and Fe during initial weathering stages, 
indicative of protective mineral-organic associations. In contrast, later weathering stages showed weaker spatial 
relationships between C and Fe. We conclude that initial root-induced weathering creates metal-organic complexes, 
protecting root-derived C from decay. As root-driven weathering proceeds, minerals transform into more crystalline 
phases that retain lower amounts of microbially-derived C. Our results suggest that root-induced weathering reactions are 
primary drivers of the formation and disruption of mineral-organic associations and are thus critical for future predictions of 
the vulnerability of deep soil carbon to climate change impacts. 
 
#04: Waking the sleeping beauty!  
Fred Y, Guo H, Camargo ML, Niu H, Digan ME, Reiling S, Stams T, Soler-Llavina G, Weihofen W, Wang HR, 
Shanker G, Pan Y, Bill A. Novartis 
 
N-methyl-D-aspartate-receptors (NMDARs) are ionotropic glutamate receptors that function in synaptic transmission, 
plasticity and cognition. Malfunction of NMDARs has been implicated in a variety of nervous system disorders making 
them attractive therapeutic targets. NMDARs require membrane depolarization as well as binding of glycine/D-serine and 
glutamate for their activation. Over-expression of functional receptor in non-neuronal cells results in cell death by 
excitotoxicity, hindering the development of flexible, robust, and high throughput cell-based assays for NMDAR drug 
discovery. Here we report a novel, plate-based, high-throughput approach to study NMDAR function that overcomes 
many limitations of previously available approaches. Our assay enables the functional study of NMDARs with different 
subunit composition after activation by glycine/D-serine or glutamate and hence presents the first plate-based, high 
throughput assay that allows for the measurement of NMDAR function in glycine/D-serine and/or glutamate sensitive 
modes. Our approach leverages the use of weak antagonists to mitigate cellular toxicity and – after antagonist wash out – 
to free up glycine/D-serine and glutamate binding sites. This assay allows to study the effect of small molecule modulators 
on the activation of NMDARs at different concentrations or combinations of the co-ligands. The reported assay system 
faithfully replicates the pharmacology of the receptor in response to known agonists, antagonists, positive and negative 
allosteric modulators, as well as the receptor’s sensitivity to magnesium and zinc. We believe that the ability to study the 
biology of NMDARs rapidly and in large scale screens will enable the identification of novel therapeutics whose discovery 
has otherwise been hindered by the limitations of existing cell based approaches. 
 
Cellular and Molecular Biology 
 
#05: Compartmentalization of glycolysis at synapses in C. elegans.  
Gonzalez I., Jang S., Xuan Z. Colon-Ramos, D. Yale University Department of Cell Biology 

 
The ancient enzymatic pathway of glycolysis occurs in every single cell in our bodies in order to produce cellular energy. 
Glycolysis in brain cells known as neurons is especially important, as the brain consumes an inordinate amount of energy 
given its relative mass. Glycolytic enzymes have dogmatically been understood to be diffusely localized throughout the 
neuronal cytoplasm in a nonspecific manner. Recent work from the Colón-Ramos lab however has shown a novel ability 
of glycolytic enzymes to dynamically form within subcellular compartments in the nematode C. elegans under energy 
stress conditions. Our work has shown that glycolytic enzymes specifically localize to neuronal intersections known as 
synapses, potentially as a compensatory mechanism for other energy-producing pathways that are impaired by energy 
stress. We have also found that these compartments display properties of membrane-less organelles that form via liquid 
phase separation, much akin to how oil forms droplets in water. This work adds a completely new dimension of knowledge 
to what was previously understood as a well-characterized process. Future work will seek to further elucidate the cell 
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biological and biophysical properties of these compartments in order to deepen our understanding of how neurons 
respond to challenges that threaten their energy supply.  
 
#06: BRCA1/2’s Role in Repair of Stalled and Broken Replication Forks.  
Mulei S., Godin S. PhD., Pathania S. PhD. University of Massachusetts Boston 
 
BRCA1 and BRCA2 genes are known tumor suppressors that carry out DNA damage repair functions such as stalled 
replication fork repair. Mutations in these genes predispose women to increased risk for breast and ovarian cancer. Given 
that base damage is one of the most common form of DNA damage in cells, we wanted to address how alteration in base 
excision repair (BER) pathway contributes to risk of cancer in BRCA1/2 mutation carriers. A synthetic lethal screens was 
conducted to measure DNA damage induced cell death and the ability of cells recovery in presence of DNA damage after 
knocking down different DNA repair genes of interest, focusing on BER proteins and BRCA1/2. Immunofluorescent 
experiments allowed us to study foci formation induced upon DNA damage and repair, and western blots allowed us to 
measure protein levels and the efficiency of protein knock down. We found that cells depleted of APE1, a BER protein, 
recover from damage better than cells with BRCA1/2 or with double knockdown of BRCA1/APE1 depletion. Surprisingly, 
co-depletion of BRCA2/APE1 resulted in better survival than BRCA2 depleted cells, suggesting that BRCA1 loss causes 
more lethality than knockdown of proteins in the BER pathway, whereas cell death in BRCA2 depleted cells might depend 
on the BER pathway. These are preliminary results and current work is looking to address the mechanism driving these 
observations. Understanding how the BER pathway modulates BRCA1/2’s role in stalled fork repair could provide a novel 
understanding of their roles in stalled fork repair, possibly differentiate their roles, and potentially provide targeted therapy 
insight. 
 
#07: Monitoring of DNA Polymerase Theta Movements Through FRET Analysis.  
Rebelo A.M., Towle-Weicksel J.B., Rhode Island College 
 
Cells use enzymes such as DNA polymerases to maintain genomic stability during DNA repair. DNA Polymerase Theta 
(Pol θ) is the predominant polymerase involved in double-stranded break repair. Despite this, it is often error-prone as it 
does not accurately match the nucleotide on a DNA template with the correct complementary base. Studies have also 
found that high expression of Pol θ leads to an increased rate of mutation in tumor tissue, suggesting that Pol θ could be a 
potential cancer driver. The mechanism of polymerization for most DNA Polymerases begins once DNA binds to Pol θ in 
the region of the thumb domain. This aligns the active site in the palm domain to incorporate the correct nucleotide 
opposite the template strand with the final rate-limiting step being the release of the extended DNA strand. If this 
mechanism is flawed, it could lead to mutations, genomic instability, and a pathway for cancer cells to avoid apoptosis. 
This study aims to elucidate the mechanism of Pol θ during DNA repair using Fluorescence Resonance Energy Transfer 
(FRET) in which we internally fluorescently labeled the fingers domain of Pol θ to observe its interaction with DNA and a 
nucleotide. Preliminary results suggest that only in the presence of correct nucleotide does Pol θ experience a global 
conformational change during polymerization to ensure correct matching, suggesting nucleotide selection by Pol θ is 
monitored in an open conformation and only when the correct pair is formed does polymerization proceed. Our FRET 
system can be used to further understand the mutagenic incorporation pathway of Pol θ and how it can lead to disease. 
 
#08: Adipose Tissue Growth and Differentiation: Replicating Physiological Conditions in vitro for 
optimal Adipogenesis.  
Soliván-Rivera, J.A.; DeSousa, T.; Rojas-Rodríguez, R.; Park, J.; Desai, A.; Corvera, S. University of Massachusetts 
Medical School 
 
Originally it was thought that adipocytes – the cells that conform adipose tissue (AT) – had limited functions in the human 
body. However, many experimental breakthroughs have expanded novel functions of AT including fat storage and 
metabolism, control of local and systemic metabolism, and endocrine function regulation. Adipocyte differentiation is a 
crucial process to maintain AT homeostasis which relies on the heterogeneous microenvironment in which adipocytes 
inhabit. The exact mechanism through which the heterogeneous microenvironment allows AT differentiation remains 
somewhat unknown, in part, because of the challenge of determining a physiologically relevant in vitro environment for the 
tissue to grow and differentiate. While some commercial media have demonstrated to be effective in differentiating and 
growing adipocytes, the composition of each media is drastically different. Therefore, we hypothesize that growing primary 
adipocyte cultures under different endothelial cell media will result in adipocytes with varying extents of growth, 
differentiation, and morphological features. In this study, we aim to understand how differentin vitro microenvironments 
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affect adipose tissue growth and differentiation using two fully characterized medias; M199 (Gibco) and MCDB131 
(Sigma), and a commercial non-characterized media PromoCell. Furthermore, we desire to elucidate which specific 
components in each cell media create a permissive microenvironment that mimics the in vivo physiological 
microenvironment while generating viable and healthy adipocytes. Our preliminary results show an evident variability in 
pre-adipocyte differentiation, growth, and morphology between all media suggesting that media composition does affects 
adipocyte development. 
 
Microbiology 
 
#09: The Clostridium difficile lipoprotein GerS is required for cortex modification and thus spore 
germination.  
Diaz O, Sayer C, Popham D, Shen A. Department of Molecular Biology and Microbiology, Tufts University School of 
Medicine, Boston, Massachusetts, USA, NIH Postbaccalaureate Research Education Program (PREP), Tufts University 
School of Medicine, Boston, Massachusetts, USA, Department of Biological Sciences, Virginia Tech, Blacksburg, VA, 
USA. 
 
Clostridium difficile is a Gram-positive, spore-forming bacterium that is a leading cause of antibiotic-associated diarrhea. 
C. difficile infections begin when its metabolically dormant spores germinate to form toxin-producing vegetative cells. 
Successful spore germination depends on the degradation of the cortex, a thick layer of modified peptidoglycan that 
maintains dormancy. Cortex hydrolysis is mediated by the SleC cortex hydrolase, which is thought to recognize the 
cortex-specific modification, muramic--lactam. C. difficile cortex hydrolysis also depends on the Peptostreptococcaceae-
specific lipoprotein GerS for unknown reasons. In this study, we tested whether GerS regulates production of muramic 
delta-lactam and thus controls SleC’s ability to recognize its cortex substrate. By comparing the muropeptide profiles of 
∆gerS spores to spores lacking either CwlD or PdaA, which mediate cortex modification in Bacillus subtilis, we determined 
that C. difficile GerS, CwlD, and PdaA are all required to generate muramic delta-lactam. Both GerS and CwlD were 
needed to cleave the peptide side chains from N-acetylmuramic acid, suggesting that these two factors act in concert. 
Consistent with this hypothesis, biochemical analyses revealed that GerS and CwlD directly interact and that CwlD 
modulates GerS incorporation into mature spores. Since ∆gerS, ∆cwlD, and ∆pdaA spores exhibited equivalent 
germination defects, our results indicate that C. difficile spore germination depends on cortex-specific modifications, 
reveal GerS as a novel regulator of these processes, and highlight additional differences in the regulation of spore 
germination in C. difficile relative to B. subtilis and other spore-forming organisms. 
 
#10: Discovery of the corA Motif, a Novel Bacterial ncRNA.  
Higgs G; Yale Molec. Cell. & Dev. Bio., HHMI 
 
Structured noncoding RNAs (ncRNAs) are not translated into proteins but play important roles in bacterial biological 
processes such as gene regulation, protein synthesis, RNA processing, and signaling. Of particular importance are a 
group of cis-regulatory, metabolite-binding RNAs called riboswitches, which bind small molecules, and cause a change in 
production of the proteins encoded by the encompassing mRNA. In this study, we sought to characterize the intergenic 
regions (IGRs) of Baumannia cicadellinicola believed to be enriched for ncRNAs, and discover all novel structured 
ncRNAs, such as riboswitches, in this genome. Many of the characterized ncRNAs appear in longer IGRs with higher 
%GC content. Therefore, out of 546 IGRs in B. cicadellinicola, 14 IGRs in the genome plot were selected for analyses. 
Using a robust bioinformatics pipeline on these 14 IGRs, the corA ncRNA motif was discovered in B. cicadellinicola. 
Further analyses revealed 325 unique representations of this motif across the Enterobacteriales order. Future studies will 
be pursued to determine if the corA motif RNA functions as a ligand-binding riboswitch. 
 
#11: Regulation of mRNA stability in mycobacteria as an adaptive response to stress conditions. 
Vargas Blanco, Diego A.; Zhou, Ying; Antonelli, Tim A. and Shell, Scarlet S. Worcester Polytechnic Institute 
 
Mycobacterium tuberculosis (MTB) is the causative agent of tuberculosis, a significant cause of human mortality. MTB is a 
successful pathogen due in part to its ability to survive stress conditions by entering non-growing states. In these low-
metabolic states, MTB can develop antibiotic resistance, making its adaptation to stress crucial for survival. Numerous 
bacteria have been shown to reduce their rates of mRNA turnover under stress. While the existence of this response 
appears to be conserved in bacteria, the mechanisms underlying mRNA stabilization remain unknown. To identify the 
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mechanisms that govern mRNA stabilization in mycobacteria, we used the non-pathogenic model Mycobacterium 
smegmatis. We found that mRNA half-lives were longer in hypoxia and carbon starvation compared to log phase. 
Interestingly, hypoxia-adapted cultures that were re-exposed to oxygen for two minutes displayed increased transcription 
of some genes accompanied by dramatic shortening of mRNA half-lives. Furthermore, experiments using a translational 
inhibitor in re-aerated hypoxia cultures suggested that the increased mRNA turnover occurs in absence of protein 
synthesis. Hence, we hypothesize that metabolic changes during growth cessation impact the activity of degradation 
proteins, increasing mRNA stability. However, other mechanisms may also be involved. For example, we found that in M. 
smegmatis total RNA levels remain similar in non-growing states, while mRNA levels are significantly reduced. Thus, 
mRNA stability could result from ribosomes masking RNase cleavage sites. Together, our data are consistent with a 
model in which mRNA stability is controlled at the level of RNase activity and/or accessibility of transcripts to the RNA 
degradation machinery. 
 
#12: Dried leaf Artemisia annua efficacy vs. ACT in a double-blind malaria clinical trial.  
Pamela Weathers. Worcester Polytechnic Institute.  
 
Malaria is a devastating global disease of the underdeveloped world. Although dried leaves of Artemisia annua and A. 
afra are reported to treat malaria, there are few validating studies in humans, so here we present human trial results.  
In a double-blind trial, 1,000 malaria patients in the Democratic Republic of Congo received either the standard 
artemisinin combination therapy (ACT), Coartem (artemether-lumefantrine), or a dried leaf tea infusion of A. annua or A. 
afra for 7 days. Fever, parasitemia, and gametocyte carriage were measured and compared over 28 days.  
For the tea infusion trial, artemisinin content of the dried leaves of A. annua and A. afra was 1.52 and 0.04 mg/gDW, 
respectively. Both A. annua and A. afra tea infusions performed similar to or better than ACT with faster fever reduction, 
faster decline in parasitemia, no adverse effects, and equal to better efficacy. While gametocytes were still present in 
ACT-treated patients through days 14-28 post treatment, there was none in the Artemisia-treated patients.  
Even though A. afra had negligible artemisinin, these two dried leaf Artemisia species, used as tea infusion were generally 
more effective than ACTs in treating uncomplicated malaria. In contrast to Coartem, A. annua and A. afra also appeared 
to eliminate gametocytes. Gametocyte elimination is crucial to breaking the cycle of malaria. These results suggest that 
dried leaf Artemisias may be useful in treating and eliminating malaria parasites. 
 
Neuroscience 
 
#13: Allatostatin C is a Novel Circadian Neuropeptide and Modulates Evening Locomotor Activity in 
Drosophila.  
Diaz, M., Schlichting, M., Abruzzi, K., and Rosbash, M. Howard Hughes Medical Institute and National Center for 
Behavioral Genomics, Brandeis University, Waltham, MA 
 
The circadian clock must detect varying light/dark cycles and accommodate behavior to changing environments, such as 
seasonal photoperiods. In Drosophila, it is still poorly understood how all ~150 clock neurons carry out these tasks and 
communicate with each other under different environmental cues. To address these issues, we sought to identify novel 
circadian-relevant neuropeptides from our previous mRNA profiling. One of the neuropeptides, Allatostatin C (AstC), is 
highly expressed in the posterior dorsal clock neurons (DN1ps). We used in situ hybridization and immunohistochemistry 
to verify and extend these results. AstC is indeed expressed in DN1ps, as well as the DN3s and lateral posterior circadian 
neurons (LPNs). To provide functional information, we show that AstC from dorsal clock neurons is required to mediate a 
proper phase of evening locomotor activity under a short (winter-like) photoperiod. The AstC-Receptor 2 (AstC-R2) is 
expressed in the LNds, which drive evening locomotor activity, and AstC-R2 is required in these neurons for mediating the 
same short photoperiod evening activity phase. Ex vivo calcium imaging indicates that AstC inhibits the LNds. We 
therefore suggest that a novel AstC/AstC-R2 signaling pathway from dorsal circadian neurons to the LNds contributes to 
regulating the behavioral response to changing photoperiod. Preliminary results suggest important synergistic interactions 
between AstC and other circadian neuropeptides in the regulation of evening activity. 
 
#14: Representations in the postrhinal cortex during a spatial discrimination task.  
Estela V. Burwell R. Neuroscience Department & Cognitive, Linguistic, and Psychological Sciences Department. Brown 
University 
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The formation of episodic memories requires a network capable of representing objects within a complex context, allowing 
for recollection of events in time and space. These contexts consist of items, places, patterns, as well as the specific 
spatial arrangement of these elements. Structures in the medial temporal lobe, specifically the perirhinal (PER) and 
postrhinal (POR) cortices and the hippocampus (HC), are crucial for contextual learning. While the PER is known to be 
important in object recognition and the HC is known to be important in navigation and associative memory, the 
contributions of the POR are less well defined. Several suggestions of differing functions have been made, including 
context representation (Bucci, et al., 2002), signaling changes in the local physical environment (Burwell & Hafeman, 
2003), encoding object-location conjunctions (Furtak et al., 2012), and signaling error (Furtak et al., 2012). To further 
explore the function of the POR, we will record in the POR during performance on the location biconditional discrimination 
(locBCD) task in the floor projection maze. In this spatial discrimination task, presentation of a pair of objects alternates 
between the east and west sides of a bowtie-shaped maze. The east-west location determines which of the two objects is 
correct. Our overarching hypothesis is that the POR integrates object information from the PER with spatial information 
from the posterior parietal and retrosplenial cortices to represent the spatial layout of objects, patterns, and features in the 
local environmental context. 
 
#15: Early life stress alters the development of the fear circuit and fear expression in pre-adolescent 
mice.  
Manzano-Nieves G., Johnsen A, Bravo M, Aponte-Rivera RA, Bath KG. Brown University.  
 
Acute traumatic events and/or prolonged stress incurred early in life increase the risk of developing anxiety and 
depressive-like behaviors in both humans and animal models. However, the effect of early life stress (ELS) on neural 
development, and their consequences on circuit activation are not well known. To investigate the effect of ELS on the 
development of the conditioned fear circuit we took advantage of an ELS paradigm that consisted of reducing maternal 
access to bedding and nesting materials from postnatal days 4 to 11. Subsequently, we investigated the development of 
fear learning and expression in control reared and ELS mice using a standard cued fear conditioning paradigm. Briefly, 
mice were exposed to six tones, each of which co-terminated with a foot-shock (0.57mA) on postnatal day (P) 16, 21, 28, 
or 50. Interestingly, at postnatal day 21 both ELS reared male and female mice showed significantly diminished levels of 
freezing during recall testing at 6 hrs. and 24 hrs. but not at 7 days post conditioning. To study the changes in the 
development of the fear circuit induced by ELS we used a combination of immunohistological markers of development. 
Interestingly, we found that ELS animals had a significantly increased number of parvalbumin positive neurons (PV+) at 
P21 when compared to controls at P21 and ELS animals at P16 in both the amygdala and Hippocampus but not in the 
medial dorsal prefrontal cortex. Furthermore, optogenetic inhibition (Halorhodopsin) of PV+ in the amygdala resulted in a 
significant increase of freezing in ELS animals to levels comparable to controls. Ongoing experiments aim at 
understanding the circuit connectivity and dynamics that are leading to the ELS phenotype. 
 
#16: EtOH activation of β-catenin singling promotes TCF/LEF transcriptional regulation.  
Jessica M. Soto Hernández, Natalia S. Laguna Santiago, Katherine Cordero Padilla, Alexandra Burgos Rosado, 
José O. García, Cristina Velázquez-Marrero. Universidad de Puerto Rico, Recinto de Ciencias Médicas. 
 
Molecular alcohol tolerance includes an important persistent component characterized by the redistribution of the high 
conductance voltage-and calcium-dependent potassium channel (BK) plasma membrane surface expression. This form of 
alcohol tolerance is mediated by the Wnt/β-catenin signaling pathway and is protein synthesis-dependent after 6hr ethanol 
exposure (Velázquez-Marrero et al., 2015; 2016). Redistribution of the BK channel only occurs after 6hr exposure and not 
1 or 3hrs and further persists after 24hr withdrawal. Activation of the canonical Wnt/β-catenin signaling pathway is 
associated to transcriptional activation of the TCF/LEF transcription factors, leading to transcriptional activation of TCF 
target genes. It was not known whether 6hr EtOH exposure also triggered transcriptional regulation under conditions 
eliciting molecular alcohol tolerance. Utilizing a TCF/LEF Reporter kit designed to monitor the activity of Wnt/β-catenin 
signaling pathway and a comprehensive transcriptomics approach we examined both the transcription and expression of 
Wnt-responsive genes in both striatal neurons and a heterologous expression system. Results indicate both activation of 
transcription and significant changes in both mRNA and miRNA profile in response to 6hr ethanol treatment with 25mM 
EtOH as compared to naive.  Changes in gene expression will likely impact the long-term properties of neurons in 
response to EtOH, potentially leading to maladaptive responses underlying dependence and subsequent addiction. Our 
long-term goal is to understand the consequences of transcriptional regulation in response to EtOH and its impact on 
alcohol consumption. 
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Part II: Poster Presentations 
 
Behavioral and Population Health Sciences 
 
#17: The Cultural Adaptation of Evidence Based Treatments: A Literature Review.  
Braxton, I. N., University of Massachusetts Amherst 
 
Despite a growing literature base on the utility of evidence-based treatments (EBTs) for psychological difficulties, there 
are several barriers to accessing these treatments in diverse populations. The aim of this project was to summarize 
existing research on cultural views of mental health problems and their psychological treatments within cultural minority 
communities, with a focus on cultural adaptions of EBTs. A selective review of empirical literature, found on PsycINFO, on 
cultural stigma of mental illness and treatment within minority communities as well as the necessity for the adaption of 
treatments to fit non-western cultural beliefs and practices. Based on the literature, there is a prevalence of negative views 
towards mental illness within ethnic minority communities which may contribute to the delay in treatment seeking in these 
populations. Other factors that may contribute to the inadequate access to care include negative experiences with the 
quality of services provided as well as the lack of cultural representation within the treatments themselves. 
Recommendations for future research are made, including increasing cultural competency in the research and provision 
of EBTs to enhance existing treatments’ universal applicability. 
 
#18: Association between patient-provider racial and ethnic concordance and patient-centered 
communication in outpatient mental health clinics.  
Mujica, C.1, Tendulkar, S.1, Alvarez, K.2, Alegria, M.2 
1Tufts University 
2 Disparities Research Unit, Massachusetts General Hospital 
 
People of color, in the United States, experience worse health outcomes than their white counterparts. This thesis focuses 
on improving access to quality care. Patient-centered communication (PCC) has been identified in the literature as a 
provider characteristic central to providing quality care to patients. Some evidence suggests that racial/ethnic patient-
provider concordance may be associated with increased PCC because of improved trust and mutual understanding 
between patient-provider matches. This thesis explores possible differences in PCC between racial/ethnic concordant and 
discordant groups in a sample of behavioral health providers and their patients. This thesis utilized data from the 
“Effectiveness of DECIDE in Patient-Provider Communication, Therapeutic Alliance, and Care Coordination study”. Three 
separate ANOVAs were conducted to analyze any relationship that may exist between groups and three measures of 
PCC. No significant differences were found between groups in any of the three items measuring aspects of PCC. This 
study was one of the first to examine racial/ethnic concordance and its impact on PCC in the behavioral health field. While 
there was no relationship between concordance and PCC, the overlap in the ability of these characteristics to increase 
perceived similarity and improve trust, remains important to the therapeutic function of behavioral health care. 

 
Cellular and Molecular Biology 
 
#19: Characterizing novel Cu-binding transcription factors and their roles in myogenesis.  
Cangussu D, Novoa-Aponte L, Verdejo-Torres O, Contreras R, Leszyk J, Shaffer S, Lanzirotti A and Padilla-
Benavides T. University of Massachusetts Medical School.  
 
Copper (Cu) is an essential micronutrient for the development of mammalian cells and tissues. Skeletal muscle tissue has 
an intrinsically high demand for Cu. Myogenesis encompasses a number of metabolic and morphological changes linked 
to Cu-dependent processes, such as cellular energy production and redox homeostasis. However, Cu becomes toxic 
when the concentration exceeds the cellular needs, such as production of reactive oxygen species, amino acid oxidation, 
Fe-S clusters disruption, lipid peroxidation, and DNA oxidation. Consequently, cells must control Cu levels and prevent 
the accumulation of labile Cu in the cytosol. Cu homeostasis is maintained by a complex cellular network of 
transmembrane transport systems, soluble chaperones, chelating proteins, and transcription factors (TFs).In this work we 
investigate whether Cu-binding TFs are relevant for myogenesis. It is surprising that only three putative Cu-binding TFs 
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have been identified in mammals, considering that at least seven are known in yeast. We hypothesized that additional Cu-
binding TFs are present in mammalian cells, and these TFs actively participate in myogenesis. A combination of 
metalloproteomic methods such as Synchrotron-based X-Ray Fluorescence Spectroscopy coupled to protein sequencing 
by Mass Spectrometry and Atomic Absorbance Spectroscopy (AAS) allowed us to identify two potential TFs that may bind 
Cu and may be required for myogenesis: CRIP2 and CSRP2. These TFs have been associated with the development of 
vascular and smooth muscle tissues and both have two LIM Zn-binding domains. Sequence analysis of CRIP2 and 
CSRP2 evidenced two additional potential metal binding sites in the C-terminus. AAS analyses of purified recombinant 
CRIP2 and CSRP2 showed that these TFs may actually bind Cu in vitro. Western blot analyses evidenced a dynamic 
expression of CRIP2 and CSRP2 dependent in the differentiated state of the cells and Cu availability. These data suggest 
a novel potential role for Cu and CRIP2 and CSRP2 in myogenesis. Further functional and biochemical characterization is 
needed to better understand the largely unknown metal binding capabilities of CRIP2 and CSRP2.  
 
#20: Mechanism of replication-independent DNA interstrand crosslink repair.  
Gharai Nava1, Walter Johannes1,2   
1Department of Biological Chemistry and Molecular Pharmacology, Harvard Medical School, 
Boston, Massachusetts 02115, USA  
2Howard Hughes Medical Institute, Harvard Medical School, Boston, Massachusetts 02115, USA 
 
By preventing unwinding of DNA strands, interstrand cross-links (ICLs) introduce a barrier to transcription and replication 
and therefore are one of the most deleterious forms of DNA damage. ICL repair requires the activation and recruitment of 
an intricate network of factors, whose exact timing of activation and recruitment play an important role in the repair 
process. These lesions are thought to be mainly repaired during S-phase by a mechanism that is initiated by convergence 
of two replication forks to the ICL. However, they can also be repaired outside of the S-phase by a replication-independent 
pathway. Although the replication-independent pathway is critical for repair of ICLs in non-dividing or terminally 
differentiated cells, its molecular mechanism is largely unknown. Using Xenopus laevis egg extracts, I have setup a 
system to dissect the molecular mechanism by which ICLs are repaired in the absence of replication forks. Using this 
system, I have found that a site-specific ICL can be repaired independently of replication via a mechanism that is 
dependent on unhooking of the ICL (by incisions at 3’ and 5’ of ICL) followed by translesion DNA synthesis across the 
unhooked adduct. 
 
#21: CHEK2 Haploinsufficiency in DNA Damage Repair.  
Sarah Mansour; Haohui Duan MS.; Pamoda Galhenage, Shailja Pathania Ph.D. University of Massachusetts - 
Boston, Boston, MA. 
 
Genome integrity is often compromised by environmental insults to the DNA and by replication errors, which if remain 
unsolved, may lead to tumor development. The Checkpoint Kinase 2 (CHEK2) gene is a tumor suppressor gene 
responsible for cell cycle checkpoint regulation and for assisting in DNA-damage repair through cell cycle or apoptosis. 
Although CHEK2 mutations have been linked to an increase in breast cancer, it is unknown whether CHEK2 
haploinsufficiency exists for its DNA damage repair role. This project seeks to determine the phenotype of CHEK2 
depleted cells, and verify whether CHEK2 heterozygous cells from women with CHEK2 mutations are haploinsufficient. 
Western blotting was conducted to identify the presence of Replication Protein A (RPA), which binds to single-strand DNA 
(ssDNA) following DNA damage and helps activate DNA-repair. Our current data shows that CHEK2 depleted cells are 
unable to effectively load RPA at ssDNA after stalled fork formation. Since stalled fork repair (SFR) is a BRCA1-
dependent repair pathway, speculations arise as to whether the phenotype observed in CHEK2 depleted cells is caused 
by a loss of BRCA1 function. Immunofluorescence assays confirm the CHEK2-dependent phosphorylation of BRCA1 
preceding SFR activation, and indicate BRCA1 recruitment at the site of DNA-damage. Our ongoing work aims at using 
site-directed mutagenesis to generate a constitutively active BRCA1 mutant to further gain mechanistic insight into the 
role of CHEK2 at stalled replication forks. The overall goal is to help design better preventive strategies and assist in the 
clinical assessment of CHEK2 mutant carries for breast cancer risk. 
 
#22: Mechanisms Regulating Endoplasmic Reticulum Associated Degradation by the E3 Ubiquitin 
Ligase Doa10.  
Mehrtash A, Hochtrasser M. Department of Molecular Cellular and Developmental Biology, Department of Molecular 
Biophysics and Biochemistry, Yale University. 
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The Endoplasmic Reticulum (ER) serves as a primary site for synthesis and maturation of membrane and secreted 
proteins in eukaryotes. While factors are present at the ER to ensure proper folding of nascent proteins, many proteins 
still fail to fold properly and are subsequently degraded through ER-Associated Degradation (ERAD): the process by 
which proteins are ubiquitylated at the ER membrane and subsequently degraded by the proteasome. ERAD is crucial for 
eliminating misfolded proteins as well as short-lived regulatory proteins, and improper regulation of this process has been 
linked to numerous human diseases. My research focuses on uncovering the molecular mechanisms regulating yeast 
Doa10, a conserved transmembrane ubiquitin ligase (E3) that primarily ubiquitylates ERAD substrates with cytosolically 
disposed degradation signals. Although numerous Doa10 substrates have been identified, the mechanisms mediating 
substrate recognition, ubiquitylation, and retro-translocation into the cytosol following ubiquitylation are poorly understood. 
Various mutants in the Doa10 pathway will be analyzed using quantitative pulse-chase analysis and an in vivo retro-
translocation assay to investigate the cis- and trans-acting factors mediating Doa10 substrate recognition and substrate 
retro-translocation. In addition to performing functional studies, I will also focus on determining the structure of Doa10 by 
cryo-electron microscopy (cryo-EM). These studies will illuminate how ERAD substrates are recognized and modified. 
Understanding the basic mechanisms of ERAD in yeast will provide insight into how all eukaryotes regulate protein quality 
control at the ER and how ERAD substrates accumulate and contribute to human disease. 
 
#23: Structural Characterization of the E3 Ubiquitin Ligase Doa10 by Cryo-Electron Microscopy.  
Rivera C, Mehrtash A, Hochstrasser M. Department of Molecular Biophysics & Biochemistry, Yale University.  
 
The ubiquitin-proteasome system (UPS) is a cellular machinery that can selectively target misfolded or damaged proteins 
for degradation. In this system, proteins are marked for degradation by the proteasome after undergoing ubiquitylation, 
the covalent attachment of ubiquitin to a protein. Endoplasmic reticulum-associated degradation (ERAD), a branch of the 
UPS, is the process by which proteins are ubiquitylated at the ER and subsequently degraded by the proteasome. The 
ERAD machinery is highly conserved and enables the turnover of short-lived regulatory proteins as well as damaged 
proteins. Defects in ERAD have been linked to numerous diseases, such as diabetes and Parkinson’s disease. A greater 
understanding of the molecular mechanisms governing ERAD is crucial for developing strategies to maintain protein 
homeostasis in these diseases. My project focuses on uncovering the molecular mechanisms regulating Doa10, a 
conserved transmembrane E3 ubiquitin (Ub) ligase that senses cytosolically disposed degradation signals and stimulates 
the transfer of ubiquitin to the protein ERAD substrate destined for degradation. In particular, I will focus on determining 
the cryo-EM structure of the human Doa10 ortholog TEB4 as well as Kluyveromyces lactis Doa10, a naturally split version 
of Doa10 encoded as two fragments that assemble to form a functional E3 Ub ligase. Determining the structure of TEB4 
and K. lactis Doa10 will provide insight into how ERAD substrates are recognized and modified. Understanding these 
basic ERAD mechanisms will be useful for developing therapeutics to treat the many diseases affected by ERAD 
deficiency. 
 
Clinical and Translational Sciences 
 
#24: Evaluation of PI3k pathway inhibition for enhancement of aminolevulinic acid-induced 
protoporphyrin IX photosensitization for photodynamic therapy.  
Prajwal Acharya, Michael D. Anderson, Jonathan P. Celli. University of Massachusetts Boston. 
 
Photodynamic Therapy (PDT) is a light-based modality, which uses photosensitizing agents combined with site-directed 
light delivery to achieve targeted destruction of malignant tissues. Administration of aminolevulinic acid (ALA) to bypass 
heme cycle feedback repression and accumulate protoporphyrin IX (PpIX) is a well-established, FDA-approved 
photosensitizing strategy for PDT. Our lab is currently using this approach, combined with low-cost portable light sources 
as a cancer treatment technology for implementation in global health settings where access to medical infrastructure is 
limited. The success of ALA photosensitization however depends on multiple biological factors that regulate PpIX 
biosynthesis, leading to potential variability in PDT outcomes. Cellular acidity, a nearly ubiquitous feature of solid tumors, 
is predicted to improve the uptake of ALA, yet may also impact metabolic regulators that are intertwined with heme 
biosynthesis and PpIX production. Here, in particular we consider PI3K pathway signaling, a promising target for cancer 
therapeutics more broadly, and which impacts upon on glycolysis and PpIX conversion enzymes. Using quantitative 
imaging to evaluate PpIX conversion and PDT response in 3D tumor spheroids we show that the extra-cellular pH of 
tumors significantly impacts PpIX production (4 fold higher at pH 7.4 versus 6.8). Additionally, we show that inhibition of 
PI3K activation by administering LY294002 can improve the efficacy of ALA PDT concomitant with a reduction in tumor 
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acidity. In addition to improving our basic understanding of cellular determinants of ALA-induced PpIX conversion, this 
data also presents evidence for a promising new strategy using PI3K inhibition in combination with ALA PDT. 
 
#25: Absorption Distribution Metabolism and Excretion (ADME) and the Anti-Inflammatory Properties 
of Artemisinin Delivered Orally as Dried Leaves of Artemisia annua.  
Desrosiers MR, Worcester Polytechnic Institute.  
 
The medicinal plant Artemisia annua is a promising option for the treatment of malaria worldwide. A. annua produces the 
antimalarial drug artemisinin (AN) whose derivatives make up the major component of artemisinin combination therapies, 
the frontline global treatment for malaria. Previously we showed that AN delivered as powdered dried leaves of A. annua 
(DLA) is about 40-fold more bioavailable in mice, about 4 times more soluble in intestinal fluid, and 37% more permeable 
to the intestinal membrane when compared to pure AN. Using an in vivo rat system, I performed absorption, distribution, 
metabolism, and excretion (ADME) studies. Groups of rats were orally dosed with either pure AN or a slurry of DLA and 
one hour after dosing, rats were euthanized, tissues harvested, and analyzed for AN content. A second group of rats were 
given AN or DLA and had blood, urine, and excrement samples taken over 8 hours before euthanasia and organ 
harvesting. Blood, urine, excrement, and organs were then analyzed for AN content. AN delivered as DLA was distributed 
in significantly higher quantities, up to 6-fold greater than from pure AN in the serum, heart, muscle, and spleen. I also 
used a lipopolysaccharide-induced sepsis model in rats to show that orally delivered DLA, but not pure AN, significantly 
reduces the production of the inflammatory cytokines TNF-α and IL-6. Together these studies are shedding light on how 
AN bioavailability differs when delivered as DLA vs. as pure drug and how these differences affect downstream biological 
responses. 
 
#26: Extracts of Artemisia annua do not exhibit enhanced rapid antimalarial activity in-vitro.  
Gruessner B, Weathers P. Worcester Polytechnic Institute  
 
Artemisinins, the most widely-used current class of antimalarial drugs, are generally extracted and purified from the plant 
Artemisia annua. However, there have been signs that administration of the whole plant as a therapy can have beneficial 
effects in animal models and in patients in malaria clinical trials. Apart from being a more affordable preparation, there are 
a variety of other phytochemicals in the plant that have demonstrated antimalarial activity that may have additive or 
synergistic effects with the artemisinin. To assess the effect of whole plant therapy as compared to front-line antimalarials, 
in-vitro survival assays were performed. Cultures of erythrocytes infected with early ring-stage Plasmodium falciparum 
were treated with pure artemisinins, antimalarial drug mixes, or extracts of A. annua to 700nM artemisinin for six hours. 
The drug-containing media was washed off of the culture and the parasites were allowed to incubate in untreated media 
for 66 hours before assessment of relative survival through proliferation. Contrary to in-vivo reports, the extracts did not 
outperform leading antimalarial preparations or purified artemisinins. Alternative experimental models are necessary to 
include allowance for host digestion and metabolism of the dried leaves of the plant, or longer drug incubation periods 
could reveal a stronger relative activity of the extracts. 
 
#27: Cardiac Chamber-Specific Dysregulation of MEF2A-Dependent Genes.  
Medrano JL & Naya FJ - Molecular Biology, Cell Biology & Biochemistry Program, Boston University 
 
The distinct morphological and functional properties of mammalian heart chambers arise from an elaborate developmental 
program involving dynamic spatiotemporal gene expression patterns. While a number of transcription factors have been 
identified for proper gene regulation in the chambers, the complete transcriptional network that controls these patterns 
remains poorly defined. Previous studies have implicated MEF2 transcription factors in the regulation of chamber-
restricted enhancers. To better understand the mechanisms of MEF2-mediated regional gene regulation in the heart, we 
took advantage of MEF2A knockout (KO) mice. Transcriptomic analysis of atrial and ventricular tissue from adult MEF2A 
KO hearts revealed extensive differences in chamber gene expression across the heart, with a larger proportion of 
dysregulated genes in atrial chambers. Thus, it is hypothesized that MEF2A differentially regulates expression of target 
genes and cellular pathways in cardiac chambers. Functional pathway analysis of genes preferentially dysregulated in the 
atria and ventricles supported this hypothesis and revealed distinct MEF2A-dependent cellular processes in each cardiac 
chamber. In atria, MEF2A regulated the expression of genes involved in fibrosis and adhesion, whereas in ventricles, it 
controlled genes involved in inflammation and endocytosis. Finally, analysis of transcription factor binding site motifs of 
differentially dysregulated genes uncovered distinct MEF2A coregulators for the atrial and ventricular gene sets. A subset 
of these transcriptional coregulators were found to cooperate with MEF2A to activate MEF2-dependent reporters in vitro. 
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In conclusion, these results suggest a mechanism in which MEF2 transcriptional activity is differentially recruited to fine-
tune gene expression levels in each cardiac chamber.  
 
#28: Genetic Knock-Out of Calpain 1 (CKO) Attenuates Platelet Hyperactivity in Sickle Cell Disease. 
Mithila, F; Hanada, T; Lu, Y, Schemer, J; Chishti, A; Tufts University School of Medicine. 
 
Sickle cell disease is a genetic hematological disorder characterized by abnormal sickled shaped and short lived red 
blood cell. Frequent hemolysis of sickled red blood cells corresponds to inherently hyperactive platelets by increasing 
ADP release and scavenging nitric oxide. Calpain 1 is a calcium activated cysteine protease found in platelets and red 
blood cells. Our lab has previously generated Calpain 1 knock-out (CKO) mice in C57BL/6 background. CKO platelets 
possess elevated level of protein tyrosine phosphatase 1B (PTP1B) which caused reduced platelet activity in CKO mice. 
Our lab has recently generated CAPN1 knock out mice in sickle cell disease background (SSCKO). We have shown here 
that genetic knock out of Calpain 1 have significantly decreased platelet accumulation in laser induced in vivo thrombosis 
in SSCKO compared to Townes sickle cell (SS) platelets. Interestingly, SSCKO platelets show significantly decreased 
platelet accumulation compared to SS despite increased level of fibrinogen, a plasma protein that binds with integrin to 
form thrombus and cause vaso-occlusion. We have also showed that SSCKO rescues platelet aggregation and clot 
retraction defect seen in Townes Sickle Cell mice. Calpain 1 is also shown to affect calcium mobilization in platelets 
outside in signaling pathway. We propose that CAPN1 can be a potential therapeutic target for sickle cell disease by 
contributing to reduced platelet activity. 
 
#29: Role of Estrogens in Myofibroblast Phenoconversion.  
Nicole Ocasio1,2, Megi Resulaj1,2, Susan Patalano2, Timothy Belford2, and Jill Macoska1,2 
1Department of Biology, University of Massachusetts Boston, Boston, MA 
2Center for Personalized Cancer Therapy, Boston, MA 
 
Benign prostatic hyperplasia (BPH) is a benign enlargement of the prostate common in aging men. Fibrosis, characterized 
by excess collagen deposition and the persistence of myofibroblasts, often occurs concomitantly with BPH and, along with 
increased cellular proliferation, plays an important role in the development of LUTS. Activation of the TGF-β/TGFβR axis 
and the EGF/EGFR signaling pathway have been identified as driving forces for myofibroblast phenoconversion, the 
differentiation of myofibroblasts from precursor cells including prostate fibroblasts. In men, the estrogen:testosterone ratio 
increases, causing us to hypothesize that estrogens may contribute to the pro-fibrotic micro-environment of the aging 
prostate. Therefore, we sought to determine the effects of the environmental estrogen Bisphenol-A (BPA) on 
myofibroblast phenoconversion and prostate fibrosis. BPA is known to be an endocrine disruptor and acts through the 
same estrogen receptors as the endogenous 17β-estradiol. For these studies, immortalized N1 normal human fibroblasts 
were cultured with sub lethal concentrations of BPA. Western blotting confirmed the presence of estrogen receptors ER�, 
ERβ and GPER, with expression levels on the order of GPER> ERβ>ER�. Cells treated with BPA demonstrated a dose-
dependent increase in proliferation or myofibroblast phenoconversion. Changes in cellular morphology consistent with 
myofibroblast phenoconversion. Sircol assays showed that BPA also induced high levels of collagen secretion similar to 
those induced by TGFβ. Cell lysates subjected to Western blotting revealed that BPA treatment activated Erk1/2 but not 
Smad3 signaling. These findings suggest that BPA may promote prostate myofibroblast phenoconversion through 
pathways that, unlike TGFβ, do not depend on Smad signaling. 
 
#30: The role of RIPK1 in CD11c+ mononuclear phagocytes in intestinal homeostasis and tissue 
repair.  
Park C. and Chan F. University of Massachusetts Medical School 
 
Receptor Interacting Protein Kinase 1(RIPK1) is a pleiotropic signaling adaptor and kinase that mediates cell survival and 
two forms of programmed cell death, apoptosis and necroptosis. This functional dichotomy displayed by RIPK1 is highly 
dictated by the cell type and environment. The RIPK1 signals through its downstream effector kinase RIPK3 to promote 
cell death. In contrast, RIPK1 functions independent of RIPK3 to promote cell survival and inflammation. Previous studies 
from our lab showed that RIPK3 deletion in CD11c+ myeloid cells in mice led to increased susceptibility to Dextran Sulfate 
Sodium (DSS)-induced colitis. We also identified that RIPK3 mediates cytokine production by CD11c+ cells in the colon in 
response to DSS-induced injury. These results led us to investigate whether RIPK1 has a similar role in intestinal injury-
induced inflammation. In this study, we generated mice with specific deletion of RIPK1 in CD11c+ cells and challenged 
them with DSS. Surprisingly, we found that mice lacking RIPK1 in CD11c+ cells exhibited altered susceptibility to DSS. 
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Homeostatic intestinal immune cell number was altered with a skewing towards a more inflammatory phenotype. Overall, 
the results indicate that RIPK1 and RIPK3 function independently of each other to regulate homeostasis and injury-
induced inflammation in the intestine. This study provides novel insight into the role of CD11c+ cells, and highlights their 
therapeutic potential in intestinal inflammatory diseases. 
 
#31: Improving T-cell engineering to treat Leukemia by identifying cancer specific antigens.  
Khanh Pham and Kevin Duong, Vertex Pharmaceuticals 
 
Our goal is to improve T-cell engineering to treat Leukemia by identifying cancer specific antigens. We performed both 
Western blotting and immunofluorescence microscopy to determine the relative expression levels of surface proteins 
CD47, CD99, and CD123 on a few cell lines (chronic myelogenous leukemia (K-562), acute promyelocytic leukemia (HL-
60), and CD34+ bone marrow progenitor cells) in order to evaluate which, if any, of these proteins are more highly 
expressed on cancerous vs. non-cancerous cells. According to our preliminary data, we observed a faint CD123 band and 
multiple CD99 bands with expected protein sizes on the Western blots. Using immunofluorescence microscopy, we 
observed similar levels of CD47 expression on all cells tested, with perhaps a slight decrease in CD47 expression on 
K562 cells. We also observed higher expression of CD99 in the non–cancerous cells compared to the cancerous cell lines 
tested. The results from our experiments suggest that further work is needed to identify optimal cancer specific antigens 
and, in the future, additional cell lines can be used. While both CD47 and CD99 are expressed on the cell surface, 
previous studies showed that CD47 acts as a “do not eat me” signal for macrophages. Research suggests that a potential 
next step may be an immuno-oncology approach in which one creates a drug to decrease CD47 expression specifically in 
cancer cells so that the body recognizes them as foreign and then attacks them as a cancer treatment. 
 
#32: Delivery of Artemisinin as Dried Leaf Artemisia vs. Artesunate to Treat Non-small Cell Lung 
Cancer.  
Rassias, DJ and Weathers, PJ, Worcester Polytechnic Institute 
 
Non-small cell lung cancer (NSCLC) is the main subtype of lung cancer for which prognosis is poor. Artemisinin (AN), 
produced in the plant Artemisia annua, possesses anticancer properties and its derivative, artesunate (AS), proved 
effective against many cancer types. AN delivered as dried leaf A. annua (DLA) shows therapeutic efficacy against 
malaria. Here we investigated the efficacy of DLA for the treatment of NSCLC by comparing its anticancer properties to 
those of AS. Results showed that DLA extracts (DLAe) and AS were effective at inhibiting viability of NSCLC A549, H1299 
and PC9 cells, but did not effect viability of non-cancerous CCD-1108Sk cells. Western analysis revealed activation of 
caspase-3, -8, and -9, suggesting cell death was stimulated through the intrinsic and/or extrinsic apoptotic pathways. AS 
and DLAe induced phosphorylation of H2AX indicating DNA damage in the form of double-stranded breaks. Both drugs 
also induced a G2/M cell cycle arrest with evidence of mitotic arrest in PC9 and H1299 cells. DLAe induced a G1 arrest in 
A549 cells and DLAe also inhibited migration in PC9 and A549 cells. In a xenograft murine model using A549 cells, per os 
AS and DLA inhibited tumor growth by about 40% and 50%, respectively, compared to controls. DLA inhibited PC9-
induced tumor growth by ~50% compared to controls; AS did not inhibit tumor growth. This study demonstrated 
mechanistic differences whereby AN, delivered as DLA/DLAe vs. AS effectively targeted NSCLC cells. Compared to AS, 
DLA is a novel and effective therapeutic for patients with NSCLC. 
 
#33: Bile leakage after liver surgery: incidence and outcomes in an Australian tertiary referral centre. 
Professor Tom HUGH, Ms Magdalena Skumiał, Mr Nazim Bhimani, Clin Associate Professor Jas Samra, Royal 
North Shore Hospital, NSW, Australia University of Sydney 
 
Purpose: Bile leakage is a potentially major and life threatening complication following liver resection. It may prolong 
length of ITU and hospital stay resulting in a significant increase in costs. Reported incidence rates vary from 3.6 to 10% 
and this is partly a result of different definitions about the timing and severity of the bile leak. Patient, tumor, or surgical 
factors may impact on the risk of bile leak after liver resection. 
Methodology: A retrospective analysis of prospectively collected data was undertaken on a large series of consecutive 
liver resections performed at an Australian tertiary hospital over 18 years. Peri-operative risk factors, management 
strategies and outcomes were investigated. A standardized definition and severity grading of bile leakage as proposed by 
the International Study Group of Liver Surgery (ISGLS) was used. 
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Results: 920 consecutive liver resections for either benign or malignant lesions were performed during the period 1999–
2017. The overall bile leakage rate was 4.78%. The mortality rate in this series was 1.2% but there were no deaths 
directly attributed to the complication of bile leakage. Risk factors and management options are discussed in detail. 
Conclusions: Bile leakage is a major complication that can either be avoided or reduced by careful attention to detail 
during liver resection.  
 
#34: Melanoma-Derived Active Site Mutation of Human DNA Polymerase Theta Exhibits Altered 
Polymerase Activity.  
Victorino J., Towle-Weicksel J. B. Rhode Island College 
 
Ultraviolet radiation from the sun damages DNA in our cells on a daily basis. Damage to DNA in skin cells (melanocytes) 
often leads to melanoma, a type of skin cancer. While we are exposed to UV radiation on a daily basis, the body has 
multiple repair pathways to fix this damage to prevent cancer. Specialized enzymes are responsible for repairing various 
types of damage and ensuring the integrity of the DNA. In particular, DNA polymerases extend double stranded DNA by 
single nucleotide additions after the damage is removed. One such polymerase is DNA Polymerase Theta (POLQ or Pol 
θ) which is involved in the microhomology mediated end joining (MMEJ) pathway synthesizing new DNA at double 
stranded break sites by aligning internal small segments of matching base pairs to use as a template. We have identified 
a number of variants of POLQ from melanoma patients in collaboration with Yale SPORE in Skin Cancer. Mutations were 
generated in wild-type (WT) plasmid using site-directed mutagenesis and expressed and purified in E.coli. The 
recombinant enzymes were biochemically characterized in vitro for polymerase activity and compared to WT with the 
hypothesis that variants of Pol θ affect the polymerase’s ability to accurately and quickly repair DNA allowing for the 
potential progression of melanoma. This study highlights an active site variant, V2551D, which displays significant altered 
DNA polymerase activity compared to WT leading to reduced DNA fidelity during repair suggesting that this mutation 
could be used in the future as a biomarker of melanoma in patients. 
 
#35: Hepatitis C Virus NS3/4A Protease Inhibitors Incorporating Flexible P2 Quinoxalines Target 
Drug Resistant Viral Variants.  
Zephyr J., Matthew A. N., Hill C. J., Jahangir M., Kurt-Yilmaz N., Schiffer C. A., Ali A. UMass Medical School 
 
A substrate envelope-guided design strategy is reported for improving the resistance profile of HCV NS3/4A protease 
inhibitors. Analogues of 5172-mcP1P3 were designed by incorporating diverse quinoxalines at the P2 position that 
predominantly interact with the invariant catalytic triad of the protease. Exploration of structure-activity relationships 
showed that inhibitors with small hydrophobic substituents at the 3-position of P2 quinoxaline maintain better potency 
against drug resistant variants, likely due to reduced interactions with residues in the S2 subsite. In contrast, inhibitors 
with larger groups at this position were highly susceptible to mutations at Arg155, Ala156, and Asp168. Excitingly, several 
inhibitors exhibited exceptional potency profiles with EC50 values ≤ 5 nM against major drug resistant HCV variants. 
These findings support that inhibitors designed to interact with evolutionarily constrained regions of the protease, while 
avoiding interactions with residues not essential for substrate recognition, are less likely to be susceptible to drug 
resistance. 
 
Ecology and Evolution 
 
#36: Role of Early Nodulin Proteins in Legume Root-Nodule Formation during Biological Nitrogen 
Fixation.  
Jedaidah Chilufya; University of Massachusetts Amherst.  
 
Legumes can thrive in nitrogen-limited soils because they form a symbiotic association with nitrogen-fixing bacteria which, 
convert atmospheric inert nitrogen gas into bio-available ammonia. This biological nitrogen fixation (BNF) is achieved in 
specialized root organs called nodules. To date, several proteins, called early nodulins (ENODs), specifically expressed 
during early stages of nodule formation have been identified, but the mechanisms they employ to form functional nodules, 
are unknown. In a reverse-genetics approach, two plants lacking ENOD16 and ENOD20 proteins, formed nodules that did 
not fix nitrogen, suggesting that ENOD16/20 play a role in the formation of functional nodules. The key question is, how 
do ENOD16/20 proteins, facilitate in the development of functional nodules? Firstly, to confirm that the observed non-
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functional nodule-phenotype, is caused by absence of ENOD16/20 proteins, complementation experiments are underway. 
To understand ENOD16/20 expression patterns in different nodule regions, β-glucuronidase (GUS) staining and 
immunolocalization will be conducted. Because ENOD16/20 are predicted to be GPI-anchored proteins and were 
previously identified on membranes of specialized nodule-organelles called symbiosomes, as well as in nodule-
extracellular-matrix, it is suggested that ENOD16/20 anchor to symbiosome membranes and are cleaved by endogenous 
proteins. The molecular significance of this cleavage is unknown, but it may be a mechanism for generating cleaved 
ENOD16/20, that function in ‘functional-nodule-formation’. Triton X-114 extraction and partition, will be conducted to 
confirm that ENOD16/20 are GPI-anchored while, complementation experiments will be done to determine if the cleaved-
ENOD16/20 is the functional form.   
 
#37: Lizard Lamellae: The Link Between Urban Evolution and Morphology.  
Falvey, Cleo, Aviles-Rodriguez, Kevin & Revell, Liam. University of Massachusetts Boston 
 
Increasing urbanization exposes animals to new substrates. Anolis lizards are a great model to test habitat-driven 
morphological changes due to their evolutionary history of speciation through morphological changes to partition the 
natural forest habitat. Studies have shown that urban anoles have evolved significantly longer legs and greater lamellae, 
which are specialized scales in the toe that allow adhesion. These diverging morphological traits favor faster sprinting 
performance during locomotion and stabilization when lizards perch on smooth surfaces. Although urban anoles have 
more lamellae, it is unknown how other toepad characteristics change to accommodate increasing scale count. Because 
toepad area did not differ between the populations, we hypothesize that lamellae could be shorter, allowing more scales 
to fit in the same area. We characterized the toepad morphology of three hundred lizards over three pairs of urban and 
forest sites in Puerto Rico. Specifically, we counted lamellae number, calculated toepad area, width and measured the 
size of the lamellae within the toepad. Quantifications of toe morphology will reveal what other characteristics might be 
diverging to accommodate increasing lamellae count in urban environments. 
 
#38: Amphibian Mucosal Defenses Against an Emerging Fungal Disease: Testing for selection in 
recovering populations in upland Panama.  
Khnaizir G, Hertz A, Woodhams D. MassBay Community College, UMass Boston 
 
Amphibians are an essential part of our ecosystem and over the past few decades there has been an increasing threat of 
mass extinction caused by the microscopic pathogenic fungus Batrachochytrium dendrobatidis (Bd). Some species have 
gone extinct, some have made a rapid recovery after an initial decline, and some are not really susceptible. Here we 
examine mucosome samples (combination of skin secretions and skin microbiota) taken from different species of frogs 
and tadpoles from Panama. The frogs were swabbed and qPCR was performed to determine Bd prevalence and 
determine Bd loads in this population. Mucosome samples were brought back to the lab where growth and viability assays 
were performed to determine how and why some species are surviving. From these experiments, we see that mucosomes 
of some species were able to inhibit Bd growth while others enhanced growth. 
 
#39: The Tunicate Landscape of the Future.  
Sturdy, L., Bryne J.; University of Massachusetts Boston 
 
The interest in doing this experiment came from an observation made of two docks that differed greatly in tunicate 
coverage along the same channel leading out to the ocean in Marshfield Massachusetts. On the dock that was located 
closer to The ocean near the mouth of the channel there was a large and widely varying community of tunicate species 
which had settled on the floating dock. Some of the tunicates observed at this dock were the non-native species Ascidiella 
aspersa aka “European dirty sea squirts,” Botrylloides Violaceus aka “Orange sheath tunicate,” and Didemnum Vexillum 
aka “Carpet Sea Squirt” or “Rock Vomit.” The only native species present was Mogula Manhattensis aka “Sea Grapes.” 
(eol.org) Approximately 2000 feet up the river (measured using google maps) past the bridge where there was a grate 
limiting flow from the channel up the river, I observed a floating dock that had only two species of tunicates presence in its 
fouling community, rock vomit and a few sea grapes. The question arose “why was there such little variation in tunicate 
species further up the river?” One difference that could be observed between the two areas was a differentiation in 
salinity. With climate change becoming more dramatic, the salinity of these coastal ecosystems may decrease and has in 
fact already decreased in many coastal areas across the north Atlantic. (P.J. Durack et al.) This decrease and salinity is 
due to increased rainfall running off into the ocean and an increase in the melting of sea ice. The freshwater being 
dumped into the North Atlantic by these processes causes a decrease in the formation of sea ice. Sea ice helps sink cold 
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dense salty water and drive the global conveyor belt by thermohaline circulation. (MarineBio.org) These effects of climate 
change on this process may cause the global conveyor belt to slow down or even stop circulating sea water. Without this 
exchange there is nothing to limit fresh water pooling on the surface in coastal environments. The hypothesis was formed 
that some species of tunicates are more tolerant of lower salinity environments than others. The less tolerant species will 
show signs of diminished health from 20ppt down to 0ppt salinity and the tunicates in the 25-30ppt salinity range will be 
healthier by comparison. Another question that this experiment attempts to answer is whether native or invasive species 
were more tolerant to a lower salinity environment. 

 
Education 
 
#40: What Happens in a Classroom: Characterization of Introductory STEM Courses.  
Kiti, G. and Mandeltort, L. Bates College 
 
In this research study, we are characterizing what happens in introductory STEM classrooms at a small liberal arts college 
using the Classroom Observation Protocol for Undergraduate STEM (COPUS; Smith et al., 2013). Extensive research has 
shown the effectiveness of active learning and other inclusive pedagogies in improving student performance, especially of 
underrepresented students in STEM majors. Motivated by institutional data that demonstrates achievement gaps, we 
sought to characterize teaching practices in introductory STEM courses. Our data demonstrate that professors utilize a 
range of teaching practices. The range is not only evident amongst the different professors but also for the same 
professor between different classes/days. Although the professors used various teaching styles, their behaviors fall under 
broad categories that describe their overall instructional style. From our ongoing analysis of the teaching practices profiles 
we aim to encourage the intentional use of inclusive pedagogies. 
 
#41: Boston University Graduate Program in Urban Biogeoscience and Environmental Health: 
Training Ph.D. Students to Tackle Urban Environmental Challenges.  
Schifman, Laura A.; Templer, Pamela, H., Hutyra, Lucy R. Levy, Jon, I., Department of Earth & Environment, Boston 
University; Department of Biology, Boston University Department of Environmental Health, Boston University 
 
Over 60% of the world's population is projected to live in cities worldwide by the year 2050. More than 80% of the U.S. 
population already live in urban areas. Expanding urbanized areas alters biogeochemical cycles, leads to compromised 
water and air quality, and changes the local climate. Cities offer an opportunity for study whereby new knowledge and 
environmental policies at the local level may be used to influence larger-scale efforts at the state or national scale. Here, 
we introduce the new Ph.D. program in Urban Biogeoscience and Environmental Health at Boston University that trains 
students to tackle urban environmental challenges. As part of this program students are trained in an interdisciplinary 
manner across the fields of Biogeoscience, Environmental Health, Statistics, and City Governance. To learn about 
effective policy implementation and communication with city officials, decision makers, and the public, trainees participate 
in workshops on campus and internships with local governments, non-governmental organizations, and the private sector. 
The goal of the traineeship is to prepare students for careers in various sectors, including academia, government 
agencies, NGOs, and the private sector, and to solve environmental problems related to urbanization. 

 
Microbiology 
 
#42: A single point mutation within a HCMV nuclear egress subunit binding site induces filament-like 
structures near the nuclear rim and reduces viral replication.  
Rosio Fernandez, Adrian R. Wilkie, Mayuri Sharma, Donald M. Coen. Harvard Medical School 
 
Human cytomegalovirus (HCMV) a member of the herpesviridae family of DNA viruses, can cause life-threatening 
complications in immunocompromised individuals, and is the leading infectious cause of congenital defects in newborns. 
HCMV replicates its genome and packages its DNA into nucleocapsids in the host cell nucleus. Nucleocapsids exit the 
host nucleus in a multi-step process called nuclear egress: Nucleocapsids travel from the nuclear interior to the nuclear 
rim. Following disruption of the nuclear lamina, the nucleocapsids gain access to and bud through the inner nuclear 
membrane (INM) into the perinuclear space. The enveloped capsid then fuses with the outer nuclear membrane to enter 
the cytoplasm. This process is orchestrated by a two subunit complex called the nuclear egress complex (NEC) that is 



SACNAS New England Regional Meeting 2018 Abstract Book 16 

highly conserved among herpesviruses and is essential for HCMV replication and the NEC comprises UL50, an INM 
protein, and UL53, which binds to the nucleoplasmic side of UL50. We are interested in how UL50 and UL53 interact, and 
as a potential target for therapeutic intervention. Based on the crystal structure of the HCMV NEC, we studied the effects 
of substituting UL53 arginine residue 102, which contacts UL50, with alanine. This mutant does not exhibit an obvious 
defect in co-localization of the two proteins, but has an unusual phenotype -- a filament-like protrusion of the NEC into the 
nucleoplasm. The mutant is defective for production of infectious virus. We are continuing to investigate the effects of this 
mutation on nuclear egress and its effects on NEC structure. 
 
#43: Bacterial Metabolism Affects the C. elegans Response to Cancer Chemotherapeutics.  
Aurian P García González1, Ashlyn D Ritter1, Shaleen Shrestha1, Erik C Andersen2, Safak Yilmaz1, Albertha J 
Walhout1 
1University of Massachusetts Medical School, Program in Systems Biology, Worcester, MA, 2Northwestern 
University,Department of Molecular Biosciences, Evanston, IL 
 
The microbiota affects human physiology and disease. However, the contribution of bacteria to the response to 
chemotherapeutic drugs has not been systematically probed. Caenorhabditis elegans and its bacterial diet provide a 
powerful system to study host-bacteria interactions. Here, we use this system to study how bacteria affect the C. elegans 
response to chemotherapeutics. We find that different bacterial species can increase the toxicity of one drug yet decrease 
the effect of another. We perform genetic screens in two bacterial species using three chemotherapeutic drugs, 5-
fluorouracil (5-FU), 5-fluoro-2’-deoxyuridine (FUDR) and camptothecin (CPT). We find numerous bacterial nucleotide 
metabolism genes that affect drug efficacy in C. elegans. Surprisingly, we find that 5-FU and FUDR act through bacterial 
ribonucleotide metabolism to elicit their cytotoxic effects in C. elegans, rather than by thymineless death or DNA damage. 
Our study provides a blueprint for characterizing the role of bacteria in the host response to chemotherapeutics. 
 
#44: Exopolysaccharide can protect symbiotic bacteria from Medicago truncatula defenses.  
Hernandez, M; Wang, D. University of Massachusetts Amherst.  
 
The legume Medicago truncatula is able to form a symbiotic relationship with the nitrogen-fixing bacteria, Sinorhizobia 
meliloti. This system is used as a model for symbiotic nitrogen fixation in legume crops, which has tremendous importance 
to sustainable agriculture. During the infection process, bacteria travel from root hairs to the root cortex, where the plant 
will develop a specialized root organ called a nodule. The bacteria colonize the root nodule and become nitrogen fixing 
“machines” for the plant in exchange for photosynthates. To develop a successful symbiotic relationship, S. meliloti must 
evade the plant’s immune defenses. M. truncatula use pathogen receptors called LYMs that trigger immune responses 
once peptidoglycan from bacterial cell walls is detected. During the early stages of infection, the bacteria secrete a 
surface polysaccharide called EPS, which is known to be necessary for the progression of the infection process. Recently, 
it was shown that EPS binds LysM domains. We thus propose that EPS can shield peptidoglycan from LYM proteins, 
therefore allowing S. meliloti to colonize the root nodule. The aim of this study is to investigate if an EPS coat can protect 
S. meliloti from plant defenses in the nodule. To test this hypothesis, I am using a plant mutant called dnf2, which exhibits 
ectopic activation of LYM receptors and constitutive plant defenses in the nodule, resulting in bacterial death. I predict that 
bacteria overexpressing an EPS biosynthetic gene will evade LYM receptors due to the accumulation of EPS that shields 
peptidoglycan, and thus be able to survive in dnf2 nodules. 
 
#45: Developing a methodology to investigate antibacterial surface coatings against Staphylococcus 
aureus.  
Ruby Laemmle, Michelle Jung, Caitlin Horgan, Aliya Jaber, Megan Yandian, Elaine Baulsir, Rich Gurney, Ph.D., 
Elizabeth Scott, Ph.D., Department of Chemistry and Physics, Department of Biology, Simmons College 
 
In this study, we investigate the bactericidal activity of a 1:4 VBT: QAM copolymer synthesized according to the 12 
Principles of Green Chemistry. The two monomers provide the copolymer with dual functionality; vinylbenzylthymine 
(VBT), a bioinspired photoresist, allows the copolymer to be crosslinked onto surfaces and a quaternary ammonium 
monomer (QAM) engenders biocidal efficacy. The QAM uses a two pronged biocidal approach: the cationic nature of the 
QAM encourages adsorption onto the negatively charged bacterial cell wall and the lipophilic alkyl chain lyses the cell. 
Free radical initiated copolymerization of VBT and QAMs results in a copolymer that, once crosslinked by UV irradiation, 
becomes insoluble due to dimerization and high molecular weight. While examples of QAMs incorporated in polymers can 
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be found in literature, our direct copolymerization has the advantage of ensuring no unreacted QAMs capable of leaching 
remain in the coating, as our polymer is purified extensively before use. Ideal applications would be on high contact 
surfaces in hospitals to prevent nosocomial infections or in homecare settings. Moreover, a practical health application of 
the coating would be a reduction in the use of VOCs and toxic disinfecting agents by healthcare workers. These 
chemicals have been correlated to significantly higher rates of occupational asthma and COPD. In this study, copolymers 
with varying alkyl chains are tested against S. aureus, both in solution and coated on porous and nonporous surfaces. 
Microbiological testing will provide data regarding its potential as a new application to prevent pathogen transmission 
when immobilized on surfaces. 
 
#46: Evaluating the Presence of Antibiotic Resistant Fecal Indicator Bacteria in the Raw Water Intake 
of the Oswego Treatment Plant.  
Brooks Y., Mangual, A. State University of New York at Oswego 
 
The usage of a reservoir such as Lake Ontario is an essential source of drinking water for both commercial and residential 
consumers of Oswego County. The main purpose of this study is to assess and record if fecal pollution has played a role 
in cultivating antibiotic resistance species in this county`s surrounding communities by way of horizontal gene transfer. 
This study focused on quantifying the amount of fecal indicator bacteria such as Escherichia coli and Enterococcus spp. 
since these microbial communities are necessary to investigate the potential for fresh water reservoirs to spread 
resistance genes to the public. In collaboration with the Oswego Water Treatment Facility, 1 L water samples were 
collected each week for 6 weeks and filtered onto 47 mm membrane filters. Triplicates of MacConkey agar were 
incubated at 37͒ C and selected for E. coli colonies. MEI agar plates were incubated at 41͒ C and selected for 
Enterococcus spp. colonies. Colonies were then isolated and tested for antibiotic resistance against commercial 
antibiotics such as Tetracycline, Neomycin, Novobiocin and Chloramphenicol using minimum inhibitory assays. Currently, 
our results indicate that Escherichia coli average of 2 CFU/100ml, while Enterococcus colonies are absent. In addition, 
inhibition assays are in the process of completion. Future work, would include the production of microcosms to witness if 
fecal indicator bacteria that have resistance genes are present within sand particles of this location. It is important to 
investigate if this location has the potential to cultivate antibiotic resistant microbes by way of horizontal gene transfer in 
both source water and sand. Furthermore, if this is the case it is imperative that more information be obtained in order to 
prevent exposure of these resistance genes in drinking water, so that potential for treatment does not become difficult 
against infection. 

 
Neuroscience 

 
#47: Development of the Neural Circuit of Fear-Associated Learning in Adolescent Mice.  
Bravo, M., Manzano Nieves, G., Bath K. Brown University 
 
The present study aims at understanding the developmental trajectory of neural circuitry of fear-associated learning and 
anxiety behavior development during adolescence. Our findings in mice suggest that anxiety may be reduced during early 
adolescence when compared to pre-adolescence and late-adolescence. This decrease in anxiety may explain previously 
published work detailing a deficit in the ability to express a conditioned contextual fear memory during early-adolescence. 
Here, we expand on our work by assessing the developmental trajectory of structures that project to the Basolateral 
Amygdala, a key structure in both the anxiety and fear circuits. Through this work, we assess the link between circuit 
development and behavioral phenotypes. 
 
#48: Behavioral rigidity and hippocampal neurophysiological changes induced by the knockout of 
GABAA receptor a5 subunits in dentate gyrus.  
Dai Y., McLean Hospital 
 
Behavioral rigidity is a major symptom in autism spectrum disorders, schizophrenia, anxiety disorders, and mood 
disorders, which affect an estimated 30 million people in the US alone. While these disorders have various underlying 
genetic, epigenetic, environmental and physiological causes, it is possible that some of the common behavioral pathology, 
such as cognitive rigidity, are caused by multiple genetic pathways converging on a few physiological mechanisms. For 
instance, GABA system, and the expression and function of GABAA receptors, have been shown to be impaired in all of 
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the above disorders. Computational models have noted that the high level of tonic inhibition and the resulting sparse 
activation patterns in the dentate gyrus are crucial for pattern separation and behavioral flexibility. To test this directly, we 
developed mice that lack the subunit containing GABAA receptors (GABAARs) in dentate gyrus granule cells (DGKO 
mice). Engin et al., 2015 has shown that these mice had lowered tonic inhibition and hyperactivity in the dentate gyrus. As 
predicted by computational models, DGKO mice had a specific and consistent behavioral rigidity phenotype; e.g., 
impaired context discrimination, impaired reversal learning, impaired extinction of learned fear. In our current studies, we 
are examining the changes in the neurophysiological dynamics of the hippocampal circuits that may underlie behavioral 
rigidity in DGKO mice by recording both local field potential and single cell activity in the hippocampus of freely behaving 
mice. With our current studies, we are hoping to clarify how the genetic deletion of GABAARs changes single cell and 
population activity in the hippocampus during tasks that require behavioral flexibility. 
 
#49: Translational implications on memory formation in the traumatized brain: a study on infantile 
amnesia in early life stress mouse models.  
Johnsen A, Manzano Nieves G, Baskoylu S, Bath K. Brown University 
 
The role of early life adversity on memory formation has been subject to much cogitation, with the differential phenomena 
of “repressed memory”,“flashbulb memory”, and “lost memory” posing immediate relevance in the realms of 
psychotherapy, testimony in law, and education. Mouse models of early life stress (ELS) can carry crucial translational 
implications on memory formation in the traumatized brain, especially in the ability to transition from child-like (infantile) to 
adult-like forms of memory. By providing evidence for delayed onset of adult memory in ELS-reared mice, we seek to 
complicate the notion that early life stress results in early global maturation. In this study, we subjected mice to a limited-
bedding paradigm as a model for ELS and measured memory formation of a tone-shock pairing at 15, 17, and 24 days of 
age. Our current results demonstrate a prolonged period of infantile amnesia in mice subjected to ELS. 
 
#50: Behavioral characteristics of the Drosophila melanogaster Ir21a123 mutant.  
Helen Lokhmanenko1, Lena van Giesen2, PhD, Gonzalo Budelli2, PhD, Paul Garrity2, PhD 
1Department of Biology, Bunker Hill Community College, Charlestown, MA, 
2Department of Biology and National Center of Behavioral Genomics, Brandeis University, Waltham, MA 
 
Processing sensory information is critical for animal survival. In insects, following sensory cues to find their human hosts 
allows mosquitoes to spread deadly diseases. Being closely related with mosquitoes, fruit flies can serve as a model 
organism to understand and eventually control the population of disease vectors. In Drosophila melanogaster, the creation 
of mutations in the Ir21a gene resulted in flies that do not sense cold (Ni et al 2016). IR21a also appears to be expressed 
in legs, wings and Johnston’s organ (JO) that plays a role in gravity sensing and hearing. We hypothesized that a defect 
in the transduction of the sensory neurons of the JO caused by the Ir21a123 mutation (which inactivates the Ir21a gene) 
could lead to problems with gravity sensing or hearing. To examine these possibilities, the response of the flies to gravity 
(negative gravitaxis) was studied using a climbing assay, and their ability to hear was studied analyzing the number of 
progeny from couples with different combinations of genotypes, as hearing is essential for efficient mating. It was revealed 
that Ir21a123 mutants show decreased gravitaxis compared to wild type w1118 flies. Moreover, we observed that female 
mutants produced low amount of progeny when mated to wild type males, while wild type females mated with IR21a123 
males showed a normal number of offspring. To summarize, the mutation in Ir21a reduces gravitaxis behavior and female 
fecundity. Deaf females might be incapable of perceiving the male’s courtship song, which might result in a lower number 
of offspring in the mutants. To further explore this possibility, we are working on experiments that focus on the female’s 
receptivity to the male’s courtship song. 
 
#51: Investigating Synaptic Changes Caused by β-catenin Loss-of-Function.  
Valencia-Yang, M.; Wickham, R.; Jacob, M.  
 
Over 1% of the global population have intellectual disability (ID), with children of lower socioeconomic status being at a 
greater risk. In humans, loss-of-function mutations in β-catenin causes ID; however the underlying mechanisms are 
unknown. β-catenin has a critical role in cadherin-based synaptic complexes, which are known to regulate synaptic 
function and plasticity. Previous work from the lab has shown that mice with conditional deletion of β-catenin in excitatory 
neurons of the forebrain (β-cat cKO) have learning impairments and reduced long-term potentiation. There are two non-
mutually exclusive possibilities that could explain these data. First, without β-catenin, stabilization of the synapse via 
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cadherin-based adhesion could be impaired, leading to reductions in plasticity. Second, reductions in glutamate receptor 
upregulation during synaptic plasticity may be aberrant, as seen in β-catenin gain-of-function models from our lab. To test 
these hypotheses, I measured membrane protein levels via Western blot of β-catenin binding partners and glutamate 
receptors in the hippocampus of adult β-cat cKOs and littermate controls. With loss of β-catenin, N-Cadherin levels were 
decreased, but glutamate receptor subunit levels were unchanged. These data suggest that loss-of-function in β-catenin 
leads to learning and synaptic plasticity impairments through decreased N-cadherin levels and not due to alterations in 
glutamate receptor levels. The implications of these data suggest that pharmacological rescue of cadherin-based 
adhesion may be a promising candidate in restoring proper synaptic function in individuals with β-catenin loss-of-function. 

 
#52: Developing a model for replicative senescence in glial cells. 
Woodham TA, Webb AE, Sedivy JM. Department of Molecular Biology, Cell Biology and Biochemistry, Laboratories for 
Molecular Medicine, Brown University 
Aging is the greatest risk factor for neurodegenerative disease. One of the major hallmarks of aging is cellular 
senescence, which is characterized by a cell’s permanent exit from the cell cycle as well as major genomic and 
phenotypical changes. Senescent cells have been shown to accumulate in aged tissues, making them a point of interest 
in the study of aging. Senescence in astrocytes, the most abundant glial cells in the brain, has been linked to some of the 
most widely studied neurodegenerative diseases, like Alzheimer’s, Parkinson’s, and ALS. Existing research into astrocyte 
senescence uses models of senescence induced by DNA damage or oxidative stress. However, because they are 
normally non-dividing in the brain, little is known about senescence in astrocytes induced through replicative exhaustion. 
To investigate replicative senescence in this cell type, we maintained cultures of commercial human astrocytes from 
ScienCell™ in varying oxygen conditions, sub-cultured upon reaching confluence, repeated this process until growth 
arrest, and then assayed cells for canonical identifiers of senescence. We found that astrocytes in culture have a finite 
growth span that was dependent on oxygen conditions. We also determined that late passage cells tested negative for 
cell proliferation via EdU incorporation, and tested positive for SAβ-gal activity. Additionally, we observed that the cells lost 
expression of the canonical astrocytic marker GFAP early in culture maintenance, but expression of GFAP was somewhat 
rescued by inhibiting proliferation. We conclude from this data that astrocytes do undergo replicative senescence in 
culture. 
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