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A Letter from the Organizers  

Welcome to the 15th Annual Graduate Student Symposium hosted by the Rutgers University Molecular 

Biosciences Graduate Student Organization (MBGSO). We are delighted to have you join us today to support the 

outstanding research produced by graduate students in the Molecular Biosciences Graduate Program and 

related graduate programs. Given all that’s happened over the last two years during the pandemic, and all that 

continues to happen, being able to foster a scientific community here at Rutgers, and in-person no less, is truly 

a blessing. 

As a student-led organization the goal of MBGSO is to facilitate the professional development of graduate 

students and provide opportunities for continued growth, learning, and networking. By hosting the MBGSO 

Annual Symposium we hope to not only showcase graduate student research but also to encourage collaboration 

and interdisciplinary discourse. With support from the university community our presenters receive valuable 

feedback and input on their work as well as an opportunity to disseminate their research to a broader audience. 

With these goals in mind, we organize the annual symposium and look to the university community to make it a 

success.  

We would like to express our gratitude to our faculty advisor, Dr. Janet Alder, for her tireless work on 

behalf of the graduate students and for providing valued guidance and support. We would also like to thank the 

administrative personnel supporting the Rutgers School of Graduate Studies for their role in coordinating this 

and several other events throughout the year. We gratefully acknowledge the MBGSO faculty for their ongoing 

support and commitment to our graduate program and for volunteering their time to participate in the 

symposium to judge student presentations and offer valuable feedback and insight. We are also grateful our 

keynote speaker, Dr. Advaitha Madireddy. And finally, this event would not be possible without the participation 

of the graduate student presenters, and so we offer a hearty thanks to our peers for helping create and nurture 

the vibrant intellectual and social community within the Molecular Biosciences Graduate  Program. We are proud 

and honored to be at the service of the Molecular Biosciences community.  

Sincerely,  

MBGSO Executive Board 2021-2022 

President: Kyle Nunn 

Vice President: Muhammad Usama Tariq  

Treasurer: Paul Kraycer  

Secretary: Pradeep Moon Gunasekaran  
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Symposium Schedule  

9:30 - 10:00AM Registration and Welcome  

10:00 - 11:00AM Oral Presentations I  

11:00 - 12:00PM Poster Presentations I  

12:00 - 1:00PM Keynote Address  

1:00 - 2:00PM Lunch  

2:00 - 3:00PM Poster Presentations II  

3:00 - 4:00PM Oral Presentations II  

4:00 - 4:30PM Award Ceremony 
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Keynote Address  

 
“Understanding the Multifaceted Contribution of Replication 

Stress to Disease Outcomes”  

Dr. Advaitha Madireddy, PhD  

     Dr. Madireddy is currently an assistant professor at our very own Rutgers University, working 

out of the Cancer Institute of New Jersey. Dr. Madireddy received her Bachelors in Genetic 

Engineering at SRM University in Chennai, India and went on to complete her PhD work at the 

University of Pittsburgh, in Molecular Cancer Biology. She completed her Postdoc work at Albert 

Einstein College of Medicine, where she also led a course in genetics and genomics for medical 

students. She has had a well decorated career, receiving numerous awards and honors through 

her education and beyond, having currently been awarded many grants for her work in DNA 

replication and repair.  

   Beyond an established scientist, she’s a mentor. She is currently mentor to several aspiring 

scientists, some of whom are presenting posters today! She’s also hosted students at both the 

undergraduate and high-school levels, offering opportunities for students to develop their skills. 
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ORAL PRESENTATIONS  

AM presentations  
10 AM-10:20 AM: Defining the role of autophagy within whole body mammalian 
metabolism in health & disease 

Presenter: Maria Ibrahim  
Autophagy is the mechanism by which cells recycle proteins and organelles to maintain cellular homeostasis 
during stress and starvation. Under normal conditions, autophagy functions at a low basal level to remove 
damaged cellular components, thus preventing the gradual accumulation of toxic, intracellular waste material. 
Cancer cells rely on autophagy -- in many cases, they are more autophagy dependent than normal cells and 
tissues. This is due to the inherent deficiencies in the surrounding microenvironment caused by increased 
metabolic and biosynthetic demands imposed by deregulated cell proliferation. A major limitation is that most 
cancer models have addressed the role of autophagy only in tumors without drawing a direct comparison to 
autophagy deficiency in normal tissues. We propose to use a GEMM of systemic ablation of essential 
autophagy gene 7 (Atg7) to explore the underlying metabolic phenotype associated with autophagy deficiency 
and the tumor microenvironment. Acute, whole body deletion of Atg7 in adult mice causes a systemic 
metabolic defect manifested by gradual loss of white adipose tissue, liver glycogen, and muscle mass. Hence, 
we propose that the overall alterations in energy balance, consumption, and macro-fuel combustion contribute 
to the metabolic phenotype underlying autophagy deficiency. Autophagy promotes tumor growth through 
both metabolic and immune mechanisms by regulating immune cell homeostasis and function and suppressing 
inflammation. Previous data from the lab demonstrated that loss of autophagy promotes an antitumor T cell 
response in high tumor mutation burden tumors. Additionally, serum cytokine and chemokine analysis 
demonstrated an increase in interferon induced cytokine signaling upon loss of autophagy. We propose loss of 
autophagy causes systemic alterations in immune infiltration leading to metabolic changes within the tumor 
microenvironment.  

 

10:20 AM-10:40 AM: A Mitochondrial Mechanism Underlying Synaptic Dysfunction in the Tauopathy of 
Alzheimer’s Disease 
Presenter: Nuo Jia 

Mitochondria are cellular energy power plants that supply ATP to fuel various activities essential for neuronal 
function and survival. Mitochondrial disturbance is a hallmark of Alzheimer’s disease (AD), with pathologically 
phosphorylated tau reported to induce mitochondrial abnormalities. Synaptic failure occurs early in AD and 
correlates strongly with cognitive decline. A fundamental question remains unanswered as to whether 
mitochondrial defects participate in synaptic pathophysiology of tauopathy. By applying biochemical and cell 
biological approaches including time-lapse confocal imaging in live tauopathy neurons, combined with gene 
rescue experiments via stereotactic injections of adeno-associated virus particles into tauopathy mouse brains, 
electrophysiological recordings, and behavioral tests, we demonstrate for the first time that mitochondrial 
distribution deficits at presynaptic terminals are a characteristic feature in early tauopathy, which is caused by 
reduction in the levels of Mitochondrial Rho GTPase 1 (Miro1), a component of the adaptor-motor complex 
essential for KIF5 motors to drive mitochondrial anterograde transport from the soma toward synapses. As a 
result, Miro1-mediated mitochondrial anterograde movement is halted, which disrupts mitochondrial supply 
to tauopathy synapses and thereby impairs synaptic function. Strikingly, increasing Miro1 levels restores 
synaptic mitochondrial populations by enhancing mitochondrial anterograde transport. In tauopathy mouse 
brains, overexpression of Miro1 markedly elevates synaptic distribution of mitochondria and protects against 
synaptic damage and neurodegeneration, thus counteracting impairments in learning and memory as well as 
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synaptic plasticity. Taken together, our study uncovers an important early mechanism underlying tauopathy-
linked synaptic defects and opens a new avenue for specifically targeting early synaptic dysfunction in AD and 
other tauopathies.   

10:40 AM-11:00 AM: Profiling the tumor microbiome in pancreatic cancer 

Presenter: Bassel Ghaddar 

Microorganisms are detected in multiple cancer types, including in putatively sterile organs, but it is unclear 
whether this relates to specific tissue contexts and influences oncogenesis or anti-tumor responses in humans. 
We developed SAHMI, a framework to analyze host-microbiome interactions using single-cell sequencing data. 
Interrogating pancreatic ductal adenocarcinomas (PDA), we identified an altered and diverse tumor 
microbiome that includes known and novel tumor-associated bacteria and fungi. Specific somatic cell-types 
were enriched with particular microbes whose abundances correlated with select host gene expression and 
cancer hallmark activities. Nearly all tumor-infiltrating lymphocytes had infection-reactive transcriptional 
profiles. Pseudotime analysis provided evidence for tumor-microbial co-evolution and identified three tumor 
subtypes with distinct microbial, molecular, and clinical characteristics. Finally, using multiple independent 
datasets, a signature of increased intra-tumoral microbial diversity predicted clinical prognosis. Collectively, 
tumor-microbiome cross-talk appears to modulate tumorigenesis with implications for clinical management.   

PM presentations  
3 PM-3:20 PM: RIPK3 Signaling Reduces Neuronal Sensitivity to Excitotoxic Cell Death 
Following Zika Virus Infection 

Presenter: Irving Estevez 

Zika Virus (ZIKV) is an emerging mosquito-borne pathogen of global concern. Receptor Interacting Protein 
Kinase 3 (RIPK3) is an enzyme that is canonically known to induce necroptosis, a form of programed necrosis, 
in virally infected cells. However, we have previously described RIPK3-dependent immunologic signaling in 
neurons that is independent from necroptosis. Recently, we have performed transcriptomic profiling of 
primary cortical neuron cultures infected with ZIKV, revealing an unexpected RIPK3-dependent regulation of 
neurobiological pathways, including neurotransmitter-receptor internalization and transport. The molecular 
consequences of this gene regulation by RIPK3 remains unknown. As ZIKV infection has previously been 
shown to induce NMDAR-dependent excitotoxicity in neurons, we questioned whether RIPK3 signaling may be 
neuroprotective by reducing sensitivity to glutamate signaling and excitotoxicity following infection. Here, we 
show neuronal cultures deficient in RIPK3 exhibited higher rates of cell death following ZIKV infection, which 
could be rescued by antagonizing NMDAR signaling. Using an intracranial infection model in 
immunocompetent adult mice, we confirmed that RIPK3-deficient animals exhibited decreased levels of the 
neurotransmitter-receptor trafficking and internalization genes identified in our transcriptomic profiling. 
Furthermore, administration of NMDAR antagonist rescued the enhanced disease burden and mortality 
observed in ZIKV-infected Ripk3-/- mice. Our study identifies a novel transcriptional function for RIPK3 in 
neurons in the setting of ZIKV infection. We propose that, in lieu of inducing necroptotic cell death, RIPK3 is 
neuroprotective via its regulation of neurotransmitter-receptor internalization and transport genes, resulting 
in a decreased sensitivity to excitotoxicity. These findings highlight novel avenues for therapeutic 
development for neuroinvasive flavivirus infection.  

3:20-3:40 PM: HCK is a novel oncogenic driver of poor-prognostic high-grade serous ovarian cancer 
Presenter: Christen Khella 
High-grade serous ovarian cancer (HGSOC) is the most predominant and lethal subtype of ovarian 
cancer. While most patients initially respond to standard-of-care treatment, the majority will 
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eventually relapse and succumb to the disease. HGSOC patients exhibit a widely variable clinical 
response to standard-of-care treatments. The mechanisms that govern the distinctions between 
HGSOC with good and poor prognosis are not fully understood. This study sought to identify the 
mechanisms that drive aggressiveness and poor prognosis in HGSOC. To do so, we implemented a 
proteogenomic approach to analyze gene expression, proteomic and phosphoproteomic profiles of 
HGSOC tumor samples. Our analyses identify significant upregulation in the hematopoietic cell kinase 
(HCK) signaling activity in poor prognostic HGSOC patient samples. Analyses of independent gene 
expression datasets and immunohistochemistry of patient samples confirmed increased HCK 
signaling in tumors relative to normal samples and demonstrated aberrant expression in tumor 
epithelial cells. Consistent with the association between HCK expression and tumor aggressiveness in 
patient samples, in vitro phenotypic studies showed HCK promotes cell proliferation, colony 
formation, and invasive capacity. Consistently, our RPPA analysis identified downregulation of 
multiple cell cycle regulation and EMT markers following the inhibition of HCK. Mechanistically, we 
determined that HCK mediates these phenotypes through a CD44 and NOTCH3 dependent signaling 
axis and that inhibiting CD44 or NOTCH3, either genetically or through gamma-secretase inhibitors, 
can revert HCK-driven phenotypes. Collectively, our findings suggest that HCK may be a potential 
therapeutic target in a subset of aggressive and recurrent HGSOC patients. 

3:40 PM-4 PM: Functional characterization of distorted midbody structure and 
asymmetric cytokinesis in mouse oocytes  
Presenter: Daniel Jung 
In cell division, cytokinesis is critical for daughter cell quality because it ensures 
physical separation of daughter cells and prevents aberrancies like polyploidy. During 
mitotic cytokinesis, a transient, membrane-less organelle called the midbody (MB) 
forms. The midbody is a ribonucleoprotein (RNP) granule that possesses translational 
activity and the presence of which correlates with cell fate determination, stemness, 
and tumorigenicity in mitotic cells. However, it is not known whether a midbody exists 
in meiotic cells. Given the ability of MBs to influence somatic cells, we hypothesized 
that inheriting a meiotic MB is critical to sustain embryo development and acquire 
totipotency after fertilization. Therefore, we first established the existence of a 
meiotic MB by identifying the localization of key mitotic MB proteins MKLP2, PRC1, 
and MKLP1. Interestingly, we observed that the midzone spindle and ring structure 
have a unique, distorted morphology not observed in mitosis. We hypothesized that 
microtubules exert uneven forces during cytokinesis. By tracking microtubules during 
cytokinesis, we found that more microtubules are polymerized on the egg side than 
on the polar body side. Next, we asked if the meiotic midbody regulates translation 
like its mitotic counterpart. By FISH and IF, we found that polyadenylated RNAs and 
ribosomal proteins are enriched at the MB ring and that, when microtubules are 
disrupted with Nocodazole, translation spills from the egg to the polar body. 
Together, these data show that meiotic MBs are distorted because of microtubule 
dynamics, and that this distortion might play a role in ensuring egg quality. 
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POSTER PRESENTATIONS  
11:00AM – 12:00PM Session   

Presenter: Kiranmayi Vemuri 

Poster: Mechanisms of intestinal lipid metabolism as Therapeutic Targets for Diet Induced Obesity 

Authors: Vemuri, K; Chen, L; Verzi, M.P. 

Obesity is a complex disorder involving dysregulation in crosstalk of multiple organs. One such organ 
prominently involved in dietary lipid processing is the intestine. Multiple intestinal factors are involved in this 
processing, among which HNF4A and ESRRA are well-known. ESRRA-null mice are viable but have reduced 
body weight and are less susceptible to a high fat diet. New preliminary data from our lab suggests that 
resistance to diet-induced obesity cannot be attributed to ESRRA alone but is likely to be coordinately 
regulated by both HNF4A and ESRRA. RIME experiments from our lab in primary mouse epithelium indicate 
ESRRA peptides co-IP with anti-HNF4 antibodies. Further, ChIP-Seq data indicates that ESRRA and HNF4A share 
common binding sites, many of which are at genes involved in lipid metabolism. This proposal aims to 
elucidate the regulatory mechanisms of HNF4A and ESRRA during dietary lipid processing. Our lab has 
generated HNF4A-ESRRA double mutant mice. Preliminary data shows these double mutant mice exhibit 
resistance to high-fat diet induced obesity. Further studies include physiological and transcriptional assays to 
determine downstream target genes specifically implicated in dietary lipid metabolism. The expected outcome 
of this study is that these factors coordinately promote fatty acid oxidation and chylomicron 
synthesis/transport in the intestine. Loss of these two factors would lead to an accumulation of lipid droplets 
resulting in a fatty enterocyte. Mechanistically understanding how these two interact in intestinal tissue has 
implications for how these factors function in human metabolic syndrome. 
 
Presenter: Leelabati Biswas 

Poster: Decoding the Egg: Validating the Contribution of a Previously-Undescribed KIF18A Variant to Egg 
Quality 

Authors: Biswas, L; Aboelenain, M; Sun, S; Tyc, K; Xing, J; Schindler, K. 

~25% of all pregnancies end in miscarriage; of these, half are caused by chromosomal aneuploidy, which most 
often arises in the egg and is almost always incompatible with life. Maternal age at ovulation is currently the 
best predictor of a given egg’s risk of aneuploidy. However, for some women, egg aneuploidy occurs more 
often and earlier than would be predicted by maternal age. Given that variants in genes associated with 
chromosome segregation can cause miscarriage and infertility, we reasoned that variants might directly cause 
aneuploidy in women for whom maternal age is an insufficient predictor. Leveraging a biobank of whole-
exome sequence data from infertility patients with extreme rates of aneuploid embryo conception relative to 
maternal age, we found that variants in genes encoding kinesin proteins are enriched in patients with high 
rates of aneuploid conception. We hypothesized that patient-identified variants in genes encoding kinesins, 
microtubule-associated motor proteins with key roles in maintaining euploidy, confer a predisposition to 
aneuploid conception. A screen of kinesin variants in mouse oocytes revealed that overexpression of an 
aneuploidy-associated variant in the kinesin-encoding gene KIF18A causes dysmorphic meiotic spindle apparati 
and increased aneuploidy. To validate these results, we generated a knock-in mouse bearing this variant, 
Kif18a-MDM. Initial phenotyping indicates that eggs from Kif18a-MDM mice are more frequently aneuploid 
than those from wild-type counterparts and have unique developmental phenotypes, including micronuclei 
and fragmented cells. These studies lay the groundwork for further studies of Kif18a-MDM's pathogenicity in 
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the clinical phenotype of increased egg aneuploidy. 
 
Presenter: Markus Hackl 

Poster: Characterizing the driving forces of protein binding to insoluble carbohydrates 

Authors: Hackl M., Chundawat S.P.S. 
Protein-carbohydrate interactions play a crucial role in all forms of life, from regulating the cellular processes 
and controlling host-cell infections, to enabling a sustainable biofuel production. Most of the binding processes 
involve multiple protein residues and larger regions of the substrate, resulting in a multivalent protein- 
substrate complex. To rationally engineer and fine-tune protein affinity to target carbohydrates (or glycans), it 
is necessary to fully understand the influence of each protein residue for ligand recognition and dissociation. 
This requires approaching the problem from different angles and employing a multifaceted strategy for 
protein-substrate characterization. We use the findings from single-molecule force spectroscopy experiments 
paired with molecular dynamics simulations and bulk-ensemble measurements to shed light on the driving 
forces that govern protein-carbohydrate binding. The conclusions drawn from the model system studied here 
have broader implications for the characterization and engineering of other, complex protein-carbohydrate 
systems. 
 
Presenter: Sakura Roberta Ando 
Poster: An Ecological Exploration of Institutional Racism as a Fundamental Cause of Racially Disparate Birth 
Outcomes in New Jersey 
Authors: Sakura R. Ando, MSN, RN, C-EFM 
In New Jersey, giving birth is seven times deadlier for a Black person, compared to their White counterpart. 
Black persons are also prone to preterm labor and birth, low birthweight, and preventable complications 
regardless of socioeconomic status, insurance type, and education. Recent empirical evidence urgently calls for 
racism to be studied as an institutional driver of racially disparate birth outcomes. The proposed study aims to 
understand how institutional racism manifests in labor and delivery settings in NJ hospitals as experienced and 
described by birthing professionals. 
Birth professionals (doulas, labor nurses, and midwives) from multiple NJ hospitals, racial and ethnic 
backgrounds, and various lengths of experience will serve as the key informants for this constructivist 
grounded theory. Snowball sampling will initiate recruitment for initial individual interviews. Data include 
audiovisual recordings and transcription of two-part individual interviews (initial/follow-up), analytic memos, 
and journals written by the PI during collection and analysis. Simultaneous data collection and constant 
comparative analyses will provide opportunities to improve interview guides and sampling as the study 
proceeds.  
This study will be significant in its approach to dismantle racially disparate birth outcomes by directly targeting 
the complex manifestation of institutional racism inside the NJ hospital labor and delivery room. By including 
every level of the health care pathway as the intersections of institutional racism, health care providers, and 
the patient, the study aims to investigate not just the patient-level factors, but also the influence of health 
systems by way of their policies, practice norms, and staff. 
 
Presenter: Stephania Guzman 
Poster: Targeting hepatic kisspeptin receptor ameliorates non-alcoholic fatty liver disease 
Authors: Guzman, S; Dragan, M; Kwon, H; Oliveira, V; Rao, S; Bhatt, V; Kalemba, K; Shah, A; Rustgi, V; Wang, H; 
Guo, J; Guo, G; Radovick, S; Dhillo, W; Wondisford, F; Babwah, A; Bhattacharya, M 
Nonalcoholic fatty liver disease (NAFLD), the most common liver disease has become a silent worldwide 
pandemic. The incidence of NAFLD correlates with the rise in obesity, type 2 diabetes and metabolic syndrome. 
A hallmark feature of NAFLD is excessive hepatic fat accumulation or steatosis, due to dysregulated hepatic fat 
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metabolism which can progress to nonalcoholic steatohepatitis (NASH), fibrosis and cirrhosis. Currently, there 
are no approved pharmacotherapies to treat this disease. Here we have identified that activation of the 
kisspeptin receptor (KISS1R) signaling pathway has therapeutic effects in NAFLD. Using high fat diet-fed mice, 
we demonstrated that a deletion of hepatic Kiss1r exacerbated hepatic steatosis. In contrast, enhanced 
stimulation of KISS1R protected against steatosis in wild-type C57BL/6J mice and decreased fibrosis using a 
diet-induced mouse model of NASH. Mechanistically, we found that hepatic KISS1R signaling activates the 
master energy regulator, AMPK, to thereby decrease lipogenesis and progression to NASH. In NAFLD patients 
and in HFD-fed mice, hepatic KISS1/KISS1R expression and plasma kisspeptin levels were elevated, suggesting a 
compensatory mechanism to reduce triglyceride synthesis. These findings establish KISS1R as a therapeutic 
target to treat NASH. 
 
Presenter: Patrick Erickson 
Poster: A continuous flow cell culture system for precision cell stimulation and time-resolved profiling of cell 
secretion 
Authors: Erickson P, Jetley G, Amin P, Mejevdiwala A, Patel A, Bento R, Varela Soler Y, Chavda H, Roth C, 
Parekkadan B 
Nonalcoholic fatty liver disease (NAFLD), the most common liver disease has become a silent worldwide 
pandemic. The incidence of NAFLD correlates with the rise in obesity, type 2 diabetes and metabolic syndrome. 
A hallmark feature of NAFLD is excessive hepatic fat accumulation or steatosis, due to dysregulated hepatic fat 
metabolism which can progress to nonalcoholic steatohepatitis (NASH), fibrosis and cirrhosis. Currently, there 
are no approved pharmacotherapies to treat this disease. Here we have identified that activation of the 
kisspeptin receptor (KISS1R) signaling pathway has therapeutic effects in NAFLD. Using high fat diet-fed mice, 
we demonstrated that a deletion of hepatic Kiss1r exacerbated hepatic steatosis. In contrast, enhanced 
stimulation of KISS1R protected against steatosis in wild-type C57BL/6J mice and decreased fibrosis using a 
diet-induced mouse model of NASH. Mechanistically, we found that hepatic KISS1R signaling activates the 
master energy regulator, AMPK, to thereby decrease lipogenesis and progression to NASH. In NAFLD patients 
and in HFD-fed mice, hepatic KISS1/KISS1R expression and plasma kisspeptin levels were elevated, suggesting a 
compensatory mechanism to reduce triglyceride synthesis. These findings establish KISS1R as a therapeutic 
target to treat NASH. 
 
Presenter: Nick Pontillo 

Poster: The developmental juvenile hormone binding protein DAYWAKE regulates the adult Drosophila 
response to starvation 
Authors: Pontillo, N; Love, C; Villegas, G; Agrawal, R; James, C, Edery, I 

Higher splicing of the circadian clock gene period leads to higher midday arousal, and this effect is thought to 
be mediated by increasing transcription of the adjacent arousal-promoting gene daywake (dyw). Recent 
studies further characterized dyw's function and expression pattern. We have shown that DYW protein is 
upregulated in flies maintained at a lower temperature, a condition previously shown to increase period 
splicing. DYW protein - which has the structure of a juvenile hormone binding protein and was shown in cell 
culture to be a secreted factor - is indeed enriched in the adult Drosophila hemolymph (blood) in vivo. Despite 
affecting adult behavior, the expression profile of dyw is highly developmental and peaks a few hours after the 
end of metamorphosis. Behavioral experiments have shown that dyw-KO flies are less sensitive to and survive 
longer under starvation - but this effect does not appear to be mediated by differences in hunger/feeding. 
Overall, these results show that dyw may have a previously unforeseen metabolic and/or developmental role 
underlying (or in addition to) its arousal-promoting function. 
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Presenter: Sangeevan Vellappan 
Poster: Identification of condition-specific and differentially expressed small proteins in E. coli using translation 
initiation profiling 
Authors: Vellappan, S., Favate, J., Skalenko, K., Yadavalli, S., Shah, P.   
Many proteins less than 50 amino acids long, derived from short open reading frames, were missed in early 
genome annotations due to minimum gene length cut-offs. Their true prevalence and function remain 
unknown due to their small size and hydrophobicity, causing serious limitations on their identification and 
purification. Recent advances in computational and experimental methods have led to the discovery of more 
than 150 small proteins in E. coli grown in rich media. Interestingly, a substantial fraction of the known small 
proteins in E. coli is hydrophobic and putative membrane proteins. These proteins may play a role in sensing 
environmental cues and mediating stress responses by directly interacting with and regulating large 
transmembrane complexes such as sensor kinases, channel proteins, and drug efflux pumps. It remains unclear 
which set of small proteins accumulate under specific growth conditions and how they modulate gene 
expression. To answer this question, we are analyzing how stress conditions alter the expression profiles of 
small proteins by using an optimized high-throughput translation initiation profiling method – RETapamulin 
enhanced Ribo-seq (Ribo-RET). Optimization to the original Ribo-RET method increases signal-to-noise ratio 
and allows us to eliminate potential spurious ribosome binding. Furthermore, by generating Ribo-RET data for 
E. coli cells grown in mildly acidic pH and low Mg2+, we have systematically identified several stress-specific 
and differentially expressed small proteins. Our current work aims at using deep learning tools to predict 
unannotated translation start sites of small proteins from the Ribo-RET dataset. Experiments are also on-going 
to characterize the top hits of both known and unannotated stress-induced small proteins from the Ribo-RET 
dataset through validation of their in-vivo expression, physiological effects of deletion and overexpression, 
cellular localization and identification of their potential binding partners. 
 
Presenter: Samuel Adeleye 
Poster: Dual Functions Of A Biosynthetic Enzyme(QueE) In Bacterial Stress Response And Translation 
Authors: S. A. Adeleye and S. Yadavalli 
Queuosine (Q), a hypermodified guanosine, is a universally conserved tRNA wobble modification, which occurs 
in the anticodon loop(G34UN) of specific tRNAs. QueE is one of the enzymes in the biosynthetic pathway 
essential for Q formation. Previous work from our lab illustrated a new role for QueE during stress response in 
E. coli. When E. coli cells are grown in sub-inhibitory concentrations of cationic antimicrobial peptides, a 
condition known to activate the broadly conserved two-component signaling system, PhoQ/PhoP, there is an 
upregulation of QueE expression. High levels of QueE block septation in E. coli cells resulting in filamentous 
growth. An intriguing question is whether the role of QueE as an inhibitor of cell division is functionally distinct 
from its role in tRNA modification. Additionally, the mechanism by which QueE causes cell division inhibition 
remains unclear. In this work, using alanine scanning and APB-gel tRNA northern blot analyses, we show that 
the role of QueE in tRNA modification is not functionally linked to its secondary role in blocking division by 
identifying amino acid residues that specifically affect each of the two functions. Using site-specific in vivo 
crosslinking technique coupled with mass spectrometry, we have identified proteins in the divisome machinery 
that interact with QueE. Finally, results from bacterial two-hybrid assays and genetic analysis suggest that 
QueE inhibits septation by interacting with proteins involved in septal peptidoglycan hydrolysis and synthesis. 
We seek to validate the interactions using complementation and reporter assays. Deciphering the mechanism 
of QueE’s dual activities in the cell will provide insights into how RNA metabolism is interconnected to critical 
cellular processes such as cell division and stress responses. 
 
Presenter: Ranjini Ramanujam 
Poster: Fracture Mechanics of Human Blood Clots: Fibrinogen concentration is a critical determinant of Clot 
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toughness 
Authors: Ramanujam R., Yu T., Nagasami C., Litvinov R., Weisel JW., Bassani J., Tutwiler V. 
Heart attacks and strokes occur when a blood clot blocks blood flow to downstream organs (thrombosis), this 
is further complicated if a portion of the blood clots breaks off (embolization) and becomes lodged 
downstream. Here, we measured the dependence of mechanical toughness, which characterizes the likelihood 
of the material breaking apart, on fibrin(ogen) concentration. Fibrin provides mechanical and structural 
stability to blood clots. Critically, fibrin(ogen) concentration is reduced in bleeding and elevated in (pro)-
thrombotic conditions. We performed single edge notch mode I fracture tests to examine fibrin rupture under 
a constant strain rate.  Our results revealed an increase in toughness, Gc (2.5-17 N/m) and the maximum force 
prior to rupture, Fmax (0.1-0.4N) with an increase in fibrinogen concentrations (1-10 mg/mL). Correlation tests 
revealed no dependence of Gc on initial crack lengths across all fibrinogen concentrations, demonstrating that 
toughness is a well-defined material parameter. To elucidate the structural changes associated with rupture 
we performed turbidity, confocal and scanning electron microscopy. Increased fibrinogen concentration 
resulted in fewer (15-10), thicker (0.15-0.35 µm) fibers with a reduction in pore size (2.3-2 µm), indicating that 
there are no additional fibers with varying diameters but rather the same number of fibers whose diameters 
have increased. These findings reveal a significant contribution of fibrinogen concentration to the clot rupture, 
as well as the structure of fibrin network governing the toughness of the clot. 
 
Presenter: Byron Avihai 
Poster: Predicting COVID-19 Prognosis Using Machine Learning, and Prognostic Value of Early C-Reactive 
Protein Levels 
Authors: Avihai, Byron; McDonnell, Erin; Natanov, David; Altomare, Nicole; Ko, Tomohiro; Lee, Eileen; Cook, 
Brennan; Parikh, Payal; and Blaser, Martin J. 
Two years into the COVID-19 pandemic, predicting which patients will develop severe disease remains difficult. 
Determining patient prognosis at an early time point could improve outcomes by  appropriately tailoring 
therapy. This study aimed at developing prognostic algorithms based on patient demographics, comorbidities, 
and early laboratory values, including the C-reactive protein (CRP). While previous studies have linked elevated 
CRP levels with poor COVID-19 outcomes, their predictive power independent of BMI and sex remain 
unknown. As such, we conducted a retrospective analysis on adults diagnosed with COVID-19 (n=969) admitted 
to Robert Wood Johnson University Hospital in 2020 between March 10 and May 31 to  evaluate several 
machine learning models for their ability to predict mortality. Our best models (AUC-ROC=0.80; F1= 0.53) 
outperformed CURB-65 (AUC-ROC=0.72; F1= 0.54), a standard clinical prediction rule for pneumonia. Age, 
BUN, and CRP were determined as the most impactful predicting factors by SHapley Additive exPlanations 
(SHAP) scores, consistent with prior studies. Restricting the patient database to the 9 most impactful variables, 
we created an algorithm with similar predictive performance (AUC-ROC=0.80; F1=0.55). With regard to CRP, a 
multivariable binomial logistic regression assessed the relationship between COVID severity (based on ATSG 
criteria) and elevated maximal CRP (>10mg/dL) within 5 days of admission, adjusted for sex, age, and BMI. 
Odds of severe COVID increased with age (OR:1.02 per 1-year increase; p<0.001) or with elevated max CRP 
(OR:3.78; p<0.001). This study demonstrates that machine learning algorithms based on limited patient 
information, and even solely CRP, can help with triaging COVID-19 patients. 
 
Presenter: Rebecca Risman 
Poster: Effects Of Clot Contraction on Clot Degradation: A Mathematical and Experimental Approach 
Authors: Risman R, Abdelhamid A, Weisel J, Bannish B, Tutwiler V 
Excessive blood clotting blocks blood flow to downstream organs and causes life threatening conditions such as 
heart attacks and strokes. The administration of tissue plasminogen activator (t-PA) drives the enzymatic 
degradation (fibrinolysis) of these blood clots but is limited due to the time dependent nature of treatment. 
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We have shown that clot contraction reduces the efficacy of fibrinolysis. Clot contraction results in the volume 
shrinkage of blood clots, with the redistribution and densification of fibrin and platelets on the exterior of the 
clot and red blood cells in the interior.  
We used a combination of mathematical modeling and experimental methodologies to characterize the 
process of external fibrinolysis. A 3D stochastic multiscale model of external fibrinolysis was used to determine 
how the structural changes that occur during the process of clot contraction influence the mechanism(s) of 
fibrinolysis. Experiments were performed based on modeling predictions using pooled human plasma and the 
external delivery of tPA to initiate lysis.  
Analysis of fibrinolysis simulations and experiments indicate that fibrin densification makes the most significant 
contribution to the rate of fibrinolysis (modeling: 0.0022 vs 0.0069 fraction of fibrin degraded per second, 
p<0.0001; experimentally: 0.000042 vs 0.0004 optical density per second, p<0.001) when compared to the 
distribution of components (p<0.05) and degree of compaction (ns). This result suggests the possibility of a 
fibrin density threshold above which tPA diffusion is limited. From a clinical perspective, this information can 
be used to improve on current therapeutics by optimizing timing and delivery of lysis agents. 
 
 
 
Presenter: Uyen Nguyen 
Poster: Functions of histone acetyltransferases KAT2A and KAT2B in intestinal homeostasis and colon cancer. 
Authors: Nguyen, MU; Verzi, M 
Epigenomic regulatory mechanisms controlling intestinal homeostasis are incompletely understood. An in silico 
screen for candidate epigenomic regulators in the intestine revealed that KAT2A is expressed in intestinal stem 
and proliferative cells, while KAT2B is enriched in the differentiated epithelium. The Cancer Genome Atlas 
clinical database shows that tumors from colon cancer patients typically have both elevated KAT2A and low 
KAT2B expression levels. We hypothesize that KAT2A catalyzes histone acetylation to promote proliferation 
and colon tumorigenesis, while KAT2B promotes differentiation and suppresses colon tumorigenesis. 
To test this, we utilized the Villin-Cre recombination system for single and double knockout (DKO) of KAT2A 
and KAT2B specific to mouse intestinal epithelium. Only DKO triggered rapid weight loss and substantial 
reduction of H3K9ac and stem cell marks along the intestinal epithelium by immunostaining. RNA-seq analysis 
revealed robust induction of interferon-stimulated genes (ISGs) in DKOs. ISG upregulation was observed in 
organoid cultures devoid of microbes or an immune system upon ex vivo DKO, suggesting a cell intrinsic 
phenotype. We also utilized Apcmin mouse models to investigate the effects of these histone 
acetyltransferases in colon cancer. Significantly more macroscopic tumors were observed with Kat2b KO in 
Apcmin mice. 
In summary, KAT2A and KAT2B appear to cooperatively catalyze H3K9ac in the intestinal epithelium, 
modulating stemness and the immune response. Additionally, KAT2B may have a role as a tumor suppressor 
and in colon cancer initiation. Ongoing experiments will further substantiate these findings and discover the 
mechanisms behind how intestinal KAT2A and KAT2B regulate immune response and colon cancer progression. 
 
Presenter: Robert Rosen 
Poster: Uncovering Mechanisms and Mitigation Strategies for Neuroinflammation following Chimeric Antigen 
Receptor T-cell Therapy 
Authors: Rosen, R. Schloss, R. Yarmush, M.  
Neuroinflammation in cytokine storm due to emerging immunotherapies and infectious diseases is a life-
threatening hyperinflammatory state of the neuro-vasculature with no effective treatment options. While 
macrophages have been identified as the main source of proinflammatory cytokines in cytokine storm, recent 
clinical evidence suggests endothelial dysfunction drives this neuroinflammation. Yet, the interaction between 
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cytokine storm-macrophages and the endothelium in this disease-state, its contribution to disease-
development, and thus the underlying mechanisms driving neuroinflammation is still incompletely understood. 
We hypothesize that endothelial dysfunction at the NVU amplifies the cytokine storm and attenuating these 
mechanisms will reduce neuroinflammation.  
To understand this multifactorial cellular interaction and identify potential therapeutic targets, we developed a 
novel multimodal model of cytokine storm at the NVU, integrating an in vitro cellular model with 
computational network modeling. We found that macrophage-derived inflammatory cytokines are attenuated 
by a quiescent endothelium in vitro, however, when the endothelium is activated, it leads to an increased 
proinflammatory state with markers of cytokine storm, implicating the endothelium as a key contributor and 
regulator of this hyperinflammation. To understand how these inflammatory phenotypes develop at a 
molecular level over time, we generated dynamic protein-protein interaction networks of our target cells to 
augment our in vitro observations. We simulated the inflammatory response to cytokine storm conditions in 
these networks and found both previously established and novel regulatory pathways as potentially 
mechanistically causal of hyperinflammation. We are now expanding our analysis and challenging our model 
with specific pathway inhibitors as potential therapeutics to alleviate this clinical burden.  
 
 
Presenter: Laura Johnson 

Poster: The N-terminal domain of Twinkle, the replicative helicase in human mitochondria, binds DNA and is 
essential in supporting processive DNA synthesis by the mitochondrial DNA polymerase 
Authors: Johnson, L., Singh, A., Patel, S. 
Twinkle is the replicative helicase in human mitochondria, and relatively poorly studied compared to its nuclear 
counterpart. Evolutionarily related SF4 family helicases, including T7 gp4 and Twinkle orthologs have N-
terminal domains that serve as primases for replication while human Twinkle has been demonstrated to have 
lost this function. Loss of primase activity leaves the NTD’s utility unclear as human Twinkle has been 
demonstrated to retain helicase functionality without the NTD, with reduced efficiency. We purified a novel 
construct containing only the C-terminal domain and linker region (CTD, amino acids 360-684) alongside full-
length (aa 43-684), and a previously studied N-terminal domain construct (NTD, aa 43-372). The NTD doesn’t 
oligomerize or possess any of Twinkle’s enzymatic activities but displays notable nonspecific binding affinity for 
nucleic acids longer than 12 nt. The CTD retains much of the activities of full-length Twinkle including 
comparable DNA binding and annealing, alongside somewhat reduced ATPase and helicase activities. CTD 
supports strand displacement synthesis by Polymerase γ on short replication forks but doesn’t promote 
formation of multi-kilobase length products in rolling circle DNA synthesis. Thus, the C-terminal domain retains 
the majority of lower order component abilities of full length Twinkle but struggles to implement them for 
processive DNA synthesis. Results suggest the role of Twinkle’s N-terminal domain is optimizing the C-terminal 
domain’s motor activity for synthesizing biologically relevant lengths of DNA. The implications are foundational 
for understanding mechanism of action for a subsection of existing mitochondrial genetic diseases resulting 
from several single point mutations in the N-terminal region. 
 
Presenter: Siqi Sun 

Poster: Identification of genes associated with the risk of maternal aneuploidy using PGT-A sequences 
Authors: Sun, S., Bag, A., Ariad, D., Haywood, M., Katz-Jaffe, M., McCoy, R., Schindler, K., Xing, J. 
Aneuploidy, the inheritance of extra or missing chromosomes, frequently arises during human meiosis and is 
the primary cause of early miscarrage and in vitro fertilization (IVF) failure. The exact genetic causes of 
aneuploid egg production remain unclear despite several genetic variants predisposing women to a higher 
incidence of egg aneuploidy. Preimplantation genetic testing for aneuploidy (PGT-A) with low-coverage whole-
genome sequencing (lc-WGS) is a standard test for selecting embryos with a normal chromosome complement 
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in the IVF procedure. The wealth embryo aneuploidy rate data and lc-WGS data from PGT-A can potentially be 
used to identify candidate genes associated with aneuploidy. By leveraging lc-WGS data from full-sibling 
embryos and applying phasing and imputation, we reconstructed genotype likelihoods of genetic variants in 
parental genomes with high accuracy. A genome-wide association test was performed to identify associations 
between imputed genetic variants and aneuploidy rate. Our study identified three genomic regions that are 
associated with female aneuploidy risk on chromosomes 3, 4, and 9. Several candidate genes in these loci are 
implicated in chromosome segregation during meiosis. In addition, we developed a novel computational 
pipeline for identifying candidate genes using lc-WGS data. This pipeline can be applied to other lc-WGS data 
(e.g., from cell-free DNA tests) for disease gene identification and developing improved and individualized 
treatment plans. 
 
Presenter: Andrew Gosselin 

Poster: Hyperfibrinolysis Drives Blood Clot Instabilities During Trauma Induced Coaglopathy 
Authors: Gosselin, Andrew. Tutwiler, Valerie. White, Nathan. 
Trauma induced coagulopathy (TIC) leads to excessive bleeding following severe injury by preventing the 
formation of stable blood clots, increasing transfusion requirements and mortality. TIC has several phenotypes, 
with increased clot degradation (hyperfibrinolysis) being among the most lethal. However, the mechanisms 
causing each phenotype are poorly defined.  
To investigate the mechanisms underlying TIC, we examined fibrin formation in a plasma-based model of TIC 
(STIC). Platelet poor plasma was supplemented with tissue plasminogen activator (tPA), tissue factor (TF) and 
saline dilution to model the hyperfibrinolysis, hyperactivation and hemodilution consistent with clinical TIC.  
Polymerization rate was 9-16 times faster in STIC samples vs control samples (p<0.0001) leading to a 
significantly higher storage modulus at 600 seconds, 103 Pa and 7.4 Pa respectively (p<0.0015). STIC samples 
had complete fibrin disintegration after 1800 seconds observed in confocal microscopy which related to a 
complete loss of both structure and mechanical stability (p < 0.0001). To determine which component was the 
main cause of mechanical instability, we varied the individual factors described above and determined that 
hyperfibrinolysis most accurately generated the loss of mechanical and structural integrity. Addition of 
tranexamic acid, a fibrinolysis inhibitor, to the STIC samples revealed a restoration of final mechanical 
properties when compared to controls. 
This in vitro plasma model demonstrated that hyperfibrinolysis is the main mechanistic driver of clot instability 
seen in TIC clots, and that structural changes observed optically do not always translate to changes in 
mechanical properties of the clot.  
 
Presenter: Raphaela Imbriani Bento 

Poster: Ex vivo perfusion-based genetic modification of solid organ allografts  
Authors: Imbriani-Bento, R.; Reiterdank, I.; Clermont-Tonnerre, E.; Lellouch, A.; Cetrulo, C.; Uygun, K.; 
Parekkadan, B. 
Solid organ allotransplantation has been a curative option for millions of patients to rescue them from end-
stage organ failure. However, its use comes with the cost of side effects of long-term immunosuppression, 
resulting in diabetes, infections, neoplasia, and nephrotoxicity. New strategies for local monitoring and 
immunosuppression delivery are necessary to make allografts safer and more accessible to patients in need.  
Ex vivo genetic modification of grafts prior to transplantation can be a promising tool to improve graft function, 
monitor and modulate immune responses, and enable appropriate clinical interventions to prevent transplant 
rejections. Herein, we demonstrate for the first time the engineering of vascular composite allografts (VCA) by 
exogenous administration of lentiviral vectors during ex vivo rat limb perfusion system. We describe the 
pharmacokinetic and pharmacodynamic monitoring of viral transduction of VCAs with a luciferase reporter 
gene construct to characterize the robustness of this technique. This study lays the foundation for the 
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development of ‘smart-graft’ technology whereby the genetic construct can potentially be used for monitoring 
and/or treatment of rejection responses with the goal of increasing allograft survival after transplantation. 
 
Presenter: Meifan Zhang 

Poster: Mechanisms underlying antibiotic-induced obesity 
Authors: Zhang, M., Lee, A., Patel, P., Shamsi, F., Shinoda, K., den Hartigh, L. J., Blaser, M. J 

Obesity has become a global health threat in recent years. For 75 years, antibiotics have been widely used on 
farms to promote the growth of livestock. In mice, sub-therapeutic antibiotic treatment (STAT) promoted 
growth and increased adiposity (Cho, 2012). In a follow-up study, early-life 4-week STAT was sufficient to 
induce adiposity, and even transient microbiome changes had long-term consequences for adiposity (Cox, 
2014). Transplant of antibiotic-perturbed microbiota transferred the adiposity phenotype to recipient mice, 
indicating it is the altered microbiome that drives the phenotype. Early life is a critical window for adipose 
tissue development, coincident with the normal development of the microbiome. Therefore, we hypothesized 
that antibiotic-induced microbiome perturbation will alter adipose tissue development and function, resulting 
in long-term metabolic consequences and predisposing mice to obesity. In this study, we examined the effect 
of early-life short-term (ELST)-STAT on adipocyte development. We administrated non-acidified water or low-
dose penicillin to the pregnant dams 3 days before delivery to perturb the pup’s early-life microbiome, lasted 
for 2 or 4 weeks. We then examined three adipose depots in the offspring, interscapular brown adipose tissue 
(iBAT), subcutaneous white adipose tissue (SubQ WAT), and perigonadal visceral adipose tissue (pgVAT). We 
showed that 4-week ELST-STAT significantly increased total body mass, indicating that ELST-STAT is sufficient 
to modulate body weight. We then tested adipocyte markers to examine the effect of ELST-STAT on adipocyte 
biology. ELST-STAT decreased the expression of brown adipocyte marker UCP1over time. Cidea, a lipid-
associated brown adipocyte marker, showed an opposite expression pattern. In SubQ WAT, 2-week ELST-STAT 
increased adipocyte size, lessened the number of multilocular lipid-droplets adipocytes, and reduced UCP-1 
expression, a phenotype consistent with less “browning” of WAT. These data provide preliminary evidence that 
ELST- STAT alters the normal development of iBAT and SubQ WAT. 
 
Presenter: Aishwarya Deshpande 

Poster: Abundance, diversity, and host assignment of total, intracellular, and extracellular antibiotic resistance 
genes in riverbed sediments. 
Authors: Deshpande AS, Fahrenfeld NL 
Human health risk assessment for environmental antibiotic resistant microbes requires not  
only quantifying the abundance of antibiotic resistance genes (ARGs) in  
environmental matrices, but also understanding their hosts and genetic context. The objectives of this study 
were to understand the (O1) spatial variability in abundance and diversity of extracellular, intracellular, and 
total ARGs along a land use gradient and (O2) impact of bioinformatics pipeline on the assignment of putative 
hosts for the ARGs observed in different DNA fractions. Sediment samples were collected along a land use 
gradient in the Raritan River. DNA was extracted to separate eDNA and iDNA, and qPCR and shotgun 
metagenomic sequencing was performed for the different DNA fractions (eDNA, iDNA, and total DNA). ARG 
hosts were assigned via two different bioinformatic pipelines: network analysis of raw reads versus assembly. 
Results of the two pipelines were compared to evaluate their performance in terms of number and diversity of 
linkages and accuracy of in silico matrix spike host assignments. No differences were observed in the 16S rRNA 
gene normalized sul1 concentration between the DNA fractions. The overall microbial community structure 
was more similar for iDNA and total DNA compared to eDNA. ARGs associated with mobile genetic elements 
increased in iDNA for the downstream sites. Regarding host assignment, the raw reads pipeline via network 
analysis identified 247 ARG hosts as compared to 53 hosts identified by assembly pipeline. Other comparisons 
between the pipelines were made including ARG assignment to taxa with pathogens and practical 
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considerations regarding processing time. 
 
Presenter: Nydia Chang 

Poster: Roles for astrocytic RIPK3 signaling in Parkinson's disease 
Authors: Chang, N.P.; Lindman, M.; Panzera, N.; Atkins, C.; Daniels, B.P. 
Parkinson’s disease (PD) is a neurodegenerative disorder of global concern, imposing an estimated cost of $52 
billion per year in the United States, alone. The pathological hallmarks of PD include debilitating motor deficits, 
driven by progressive degeneration of dopaminergic neurons in the nigrostriatal pathway, an essential circuit 
for motor function. Emerging evidence suggests that neuroinflammation is a key player in the pathophysiology 
of this degenerative process. Astrocytes are the most abundant glial cells in the central nervous system (CNS), 
where they serve diverse homeostatic functions. However, following inflammatory stimulation, astrocytes 
enter a reactive state that can be neurotoxic, resulting in neuronal cell death. Numerous studies have now 
revealed that reactive astrocytes can contribute to clinical neurodegenerative diseases. However, the 
mechanism through which homeostatic astrocytes become reactive require further investigation. We have 
identified damage-associated molecular patterns (DAMPs) released by neurons undergoing cell death as 
potential drivers of inflammatory astrocyte activation. DAMPs are important “alarm” molecules that initiate 
several downstream inflammatory responses. Recent work from our laboratory and others has identified 
receptor-interacting protein kinase-3 (RIPK3) as a central mediator of neuroinflammation. Here, we show that 
DAMPs activate RIPK3 signaling in astrocytes, resulting in inflammatory astrocyte activation, followed by 
neurotoxic effects and neuron loss in the midbrain. Together, these experiments identify novel mechanisms of 
neurotoxic astrocyte activation with implications for the pathophysiology of PD. 
 

2:00 – 3:00PM Session 
 
Presenter: Kimberly Newman 

Poster: Role of the orexin system in negative affective states arising during acute opioid withdrawal 
Authors: Newman KA, Fragale JE, Aston-Jones G 
Opioid addiction is a current public health threat for which effective treatments are scarce. Pharmacotherapies 
targeting core symptoms of opioid withdrawal, including dysphoria and anxiety, are urgently needed. The 
hypothalamic neuropeptide orexin has an established role in drug reward and somatic opioid withdrawal. 
Here, we tested whether orexin signaling mediates negative affective behaviors arising during acute opioid 
withdrawal. Adult male and female rats were given 21 days of twice-daily intraperitoneal injections of 
oxycodone and tested for signs of negative affect during acute withdrawal. We found that compared to saline-
treated rats, oxycodone-treated rats showed greater anxiety- and depressive-like behaviors during acute 
withdrawal, which were reduced by pretreatment with an orexin-receptor antagonist or by chemogenetic 
inhibition of orexin neurons. To determine whether a history of opioid dependence increases opioid seeking, a 
separate cohort of rats given saline or oxycodone treatment were subsequently trained to self-administer 
fentanyl. Oxycodone-pretreated rats self-administered significantly more fentanyl than saline-pretreated rats, 
and a strong correlation between fentanyl intake and negative affect severity was observed. These results 
support the hypothesis that with the transition to opioid addiction, continued drug seeking is driven by the 
desire to alleviate the negative emotional feelings associated with withdrawal. Our results indicate that orexin 
signaling drives this opioid-induced negative affective state and is thus a promising therapy for opioid addiction 
 
Presenter: Angela Dao 

Poster: A morphological and quantitative analysis of microglia in dopamine target regions following chronic 
fentanyl self-administration in rats 
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Authors: Dao, A.N., Montemarano, A., Kusnecov, A.W., West, M.O. 
Significant evidence indicates immunomodulatory effects of opioids, but there is an absence of research on 
how neuroinflammatory events involving microglial activation are affected by chronic fentanyl self-
administration (SA) or persist after cessation of drug. To test this, a rat model of voluntary chronic, long-access 
fentanyl SA was used to examine the microglial response to chronic fentanyl abuse after abstinence from drug. 
Male Sprague-Dawley rats self-administered fentanyl (Fent/SA) for 30 consecutive days before being assigned 
an abstinence period of either 1 week (N=8) or 1 month (N=6). Control animals (Sal/SA) similarly received 
access to SA saline and subsequent abstinence periods (N=12). On the last day of abstinence, all animals 
received an injection of an inflammatory stimulus (LPS; 1.5 mg/kg, i.p.), followed by perfusion and brain 
collection. All brains underwent IHC for the microglial marker Iba1 to quantitate microglial cell numbers and 
morphological states. Preliminary analyses have indicated a large effect size for the interactions of SA 
treatment x Abstinence Period for systemic IL-1ß (partial eta2=0.277) and TNF-α concentrations (partial 
eta2=0.445) indicating that these cytokines were initially suppressed after 7 days of abstinence from fentanyl, 
but not 30 days of abstinence. Ongoing analyses should similarly show microglial suppression in Fent/SA 
animals after 1 week of abstinence compared to Sal/SA animals, but not after 30 days abstinence. This study 
will show for the first time whether recovery from immunosuppression is possible after extended abstinence 
from chronic fentanyl abuse.  
 
 
Presenter: Jonathan Phan 

Poster: Screening for Shewanella oneidensis mutants deficient in sulfite secretion 
Authors: Phan J, Yee N 
Shewanella oneidensis MR-1 produces significant quantities of extracellular sulfite under non-sulfur reducing 
growth conditions. The primary source of extracellular sulfite potentially comes from the assimilatory sulfate 
reduction pathway. Sulfite is exported out of the cytoplasm through the sulfite exporter TauE protein, which is 
believed to be involved in sulfite export during sulfonate metabolism in other bacteria. S. oneidensis MR-1 has 
four putative sulfite exporter tauE genes; however, it is unknown which has functional importance for sulfite 
secretion. To determine which gene is responsible for sulfite secretion, a Tn mutant library for Shewanella 
oneidensis MR-1 was screened for mutants that lack extracellular sulfite production. The agar plate screening 
assay contained Ellman’s reagent, which reacts strongly with sulfite to produce a yellow color. Mutants of 
interest should not have significant yellow coloration on the agar plate compared to the wild-type strain. 
Growth on the plates was observed for five days. Different growth behaviors were observed when individual 
colonies were grown further away from each other than when they were clumped close. The clumped colonies 
grew faster and had more yellow diffusion than the isolated colonies. After screening 1,000 mutants, no 
mutant phenotype of interest has been found yet. Ellman’s reagent potentially reacts with other reactive sulfur 
species in the culture, so the yellow coloration may not be due to sulfite alone. A potential quorum effect is 
observed with the yellow diffusion from clumped colonies versus single colonies. 
 
Presenter: Kelsey Piersol 

Poster: Changes among cardiovascular parameter intercorrelations in women following treatment for 
substance use disorders  
Authors: Kelsey L. Piersol; Evgeny Vaschillo; Marsha E. Bates; Bronya Vaschillo; Neel Muzumdar; Julie 
Morgano; Jennifer F. Buckman 
Alcohol induces acute, reversible alterations to cardiac and vascular dynamics. Frequent heavy drinking 
episodes, however, can result in a loss of dynamic cardiovascular (CV) system flexibility. Previous work has 
demonstrated CV dysregulation and greater CV system rigidity in young adult heavy drinkers compared to light 
and non-drinkers. Even though women are at increased risk for developing CV disease from smaller doses of 
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alcohol than men, no research has assessed CV system rigidity in an addiction treatment sample of women, nor 
looked at changes across time. Therefore, the purpose of this study was to determine whether CV rigidity was 
observable in a treatment sample of women and if so, whether it was improved following treatment-as-usual. 
A sample of 49 parenting women (ages 19-51) completed pre- and post- treatment visits to the laboratory (8 
weeks apart) to measure CV function. Correlational analyses were performed on resting heart rate, stroke 
volume, beat-to-beat systolic arterial pressure, and pulse transit time. Results revealed a greater number of 
intercorrelations prior to versus following treatment. These findings suggest CV rigidity in women with alcohol 
and substance use disorders may be reversible. Further, improved CV function, characterized here by reduced 
dependency among CV parameters, may serve as a favorable secondary outcome from receiving substance use 
treatment and support long-term recovery from addiction. 
 
Presenter: Rulaiha Taylor 

Poster: Characterization of Deoxycholic acid Bile Acid Signaling in Novel Low Bile Acid Mouse Model 
Authors: Taylor, RE; Bhattacharya, A; Kong, B; Guo, GL 
Bile acids (BAs) are endocrine molecules essential in the absorption of lipids in the small intestine and critical 
signaling molecules in regulating cholesterol and BA homeostasis via the gut-liver axis. BAs interact with many 
different nuclear and membrane receptors, including the farnesoid X receptor (FXR) however, the full functions 
of individual BAs in vivo remain unclear. BA synthesis is initiated by two key enzymes, CYP7A1 and CYP27A1. 
We have previously reported on the generation and phenotypical characterization of male and female mice 
lacking these two key enzymes (double knockout-DKO) by crossbreeding Cyp7a1-/- and Cyp27a1-/- mice. DCA 
is well known to be increased in chronic liver diseases in humans. We hypothesize that Cyp7a1 & Cyp27a1 DKO 
mice administered DCA will have altered BA levels and subsequent changes in molecular pathways involved in 
BA signaling and homeostasis compared to wild-type (WT) mice. To investigate, WT and DKO mice were fed 
diet containing DCA for 3 days. DKO vehicle treated male and female mice displayed trends in elevated serum 
alanine transaminase (ALT) compared to their respective WT vehicle treated counterparts. Male WT DCA 
treated mice had a significant elevation in serum aspartate transaminase (AST) while both male and female 
DKO DCA treated mice displayed trends in decreased AST compared to their WT vehicle treated counterparts. 
Hepatic mRNA expression of genes involved in BA synthesis Cyp7a1 and Cyp8b1 were significantly decreased in 
a dose-dependent manner in WT DCA treated male and female mice, and Cyp27a1 in male DCA treated WT 
mice compared to WT mice treated with vehicle. Furthermore, mRNA expression of genes in BA conjugation 
(Amacr, Hsd17b4) was not changed by DCA treatment regardless of genotype or sex. Baseline mRNA 
expression of genes involved in regulation (Shp, Lcn13) in male and female DKO vehicle treated mice decreased 
compared to WT vehicle mice. 
 
Presenter: Lei Zhuang 

Poster: Development of Biosensor-Regulator Systems (BSRSs) for Dynamic Self-Regulation to Enhance Microbial 
Biosynthesis 
Authors: Zhuang, L; Zhang, H 
Metabolic engineering research aims to construct cell factories to enable the production of high value-added 
products. However, the inherent conflict between cell growth and target product biosynthesis makes it 
challenging to achieve the optimal bioproduction. With the help of synthetic biology tools, dynamic self-
regulation can be rationally designed and applied in the biosynthetic systems to address the challenge that is 
hard to overcome by the conventional methods. Moreover, dynamic control can be implemented in both 
microbial monocultures and co-cultures comprising spatially modular chassis. The study aims to develop 
metabolite-specific, autonomous, and dynamic BioSensor-Regulator Systems (BSRSs) and pioneer their 
applications in metabolic engineering. The first strategy is to integrate antibiotic resistance gene tetA with 
selected biosensors for the coordination of cell growth and desired product biosynthesis. Next, toxin-
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integrated BSRS will be developed to achieve more stable and durable dynamic regulation. In particular, toxin 
HipA will be employed to construct the BSRS for global metabolism regulation, which will efficiently allocate 
metabolic resources and energy of the cell. Through these efforts, this study will develop robust BSRSs and 
explore their applications in the context of co-culture engineering to better balance the need between cell 
growth and desired product biosynthesis. The outcome of this research will add a new dimension for metabolic 
engineering and synthetic biology. 
 
Presenter: Kellen Xu 

Poster: Development of a Base Editing System Using S.aureus Cas9 variants to Expand PAM Recognition 
Authors: Xu, Z.; Collantes, J.; Tan, V.; Jin, S. 
Base editing is a CRISPR-based gene editing technology that allows sequence-specific alteration of nucleobases. Superior 
to conventional CRISPR technology, base editing circumvents the requirement of DNA double strand breaks and reduces 
off-target effects. Our Pin-Point base editing platform was initially designed using Streptococcus pyogenes Cas9 (SpCas9). 
Staphylococcus aureus Cas9 (SaCas9) was recently adopted because it is smaller in size and recognizes different PAMs. To 
expand the PAM 'NNGRRT' recognized by the wild type SaCas9, in this work we examined three variants of mutant 
SaCas9 and compared their functions using our Pin-Point base editing system. Effective on-target base editing was 
achieved both in episomal DNA and in genomic DNA. These SaCas9 variants will be used in our future studies on 
correction of disease-causing mutations. 
 
Presenter: Michelle Bilotti 

Poster: Effect of peripubertal bisphenol-A exposure on anxiety and reward outcomes in early adulthood 
Authors: Bilotti, M., Anthony, S., Isskandar, V., Azzi, T., Roepke, T., Bello, N., James, J. 
Early life exposure to Bisphenol A (BPA), a potent estrogen receptor agonist, is linked with alterations in mood 
and anxiety phenotypes in adulthood. BPA also disrupts the normal functioning of hypothalamus, which 
regulates a range of physiological processes, including puberty onset and feeding. Although most studies have 
focused on prenatal exposure, the consequences of exposure to BPA during adolescence, a period of 
heightened risk of psychiatric disorder onset, has not been characterized. Thus, here we tested how BPA 
exposure during the peri-pubertal period affects the expression of behaviors indicative of mood, anxiety and 
feeding dysregulation in early adulthood. Female Long-Evans rats were exposed to BPA (25, 250µg/kg/day) or 
vehicle (0.05% Ethanol in RO water) via their drinking water between post-natal days (PND) 29-56. Rats were 
monitored for vaginal opening (VO) as a marker of puberty onset, after which vaginal cytology was carried out 
daily for assessment of estrus cycling. After 28 days of BPA exposure, all rats were given intermittent access to 
sweetened fat (10% sucrose and vegetable shortening; 30mins, twice/week for four weeks), an established 
model of binge-like eating. Rats were also tested on the Elevated Plus Maze (EPM), Open Field Test (OFT), and 
Social Interaction Test (SIT). Compared to controls, low-dose BPA exposure was associated with irregular 
cycling, earlier VO, and reduced intake during initial binge sessions. Both BPA exposure groups exhibited 
enhanced anxiety-like behaviors on the OFT and EPM tests. Together, our data indicate that peripubertal BPA 
exposure is associated with accelerated puberty onset and persistent dysregulation of the estrous cycle. These 
changes are associated with reduced palatable food intake and enhanced anxiety-like behavior in early 
adulthood, perhaps reflecting broad disturbances to mood and stress systems. Ongoing studies will determine 
how these behavioral effects might be mediated by dysregulation estrogen and neuropeptide signaling in 
hypothalamus.. 
 
Presenter: Jake Siebert 

Poster: Myeloid Derived Suppressor Cell Targeted Nanoprobes for Detection of Metastatic Burden 
Authors: Siebert JN, Shah JV, Zhao X, He S, Riman RE, Tan MC, Pierce MC, Lattime EC, Ganapathy V, Moghe PV 
Advances in the diagnosis and treatment of breast cancer have vastly improved outcomes for the leading cause 
of cancer in women. Despite these advances, metastatic breast cancer continues to have only a 36% 5-year 
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survival rate and 10-15% of patients will have metastatic spread within 3 years of their initial diagnosis. To 
improve survival outcomes and treatment decisions, there is a need to identify patients at risk of metastatic 
spread earlier than is currently possible. The presence of myeloid derived suppressor cells (MDSCs) has been 
associated with increased tumor burden, metastases, and immunotherapy resistance due to their 
immunosuppressive nature. Additionally, MDSCs have been shown to arrive in the pre-metastatic niche (PMN) 
before circulating tumor cells, preparing an immunosuppressive environment conducive to tumor growth. 
Currently, there is no method to identify MDSCs in situ and metastases are detected after tumor formation. 
Our lab has developed rare earth (Re) metal-based nanoparticles encapsulated in human serum albumin, or 
rare earth albumin nanocomposites (ReANCs), that emit shortwave infrared (SWIR) light for in vivo imaging. In 
this study, we show the ability of ReANCs functionalized for GR-1 marker binding to target MDSCs in vitro. 
First, we demonstrate conjugation of the GR-1 antibody to the ReANC albumin shell. We then validate ReANC 
targeting through in vitro binding assays. Ongoing studies will seek to image MDSCs within the PMN in proof-
of-concept murine breast cancer models for highly metastatic and non-metastatic cancers. 
 
Presenter: Jay Shah 

Poster: Shortwave infrared-emitting, albumin-coated nanoprobes for cytotoxic T cell targeting and imaging 
Authors: Shah, J; Siebert, J; Zhao, X; He, S; Riman, R; Tan, M; Pierce, M; Lattime, E; Ganapathy, V; Moghe, P 
Immune checkpoint inhibitors (ICIs) have revolutionized the field of oncology by reprogramming a patient’s 
own immune system to combat cancer. However, many patients do not respond well to the treatment. To 
minimize the physical and economic impact to the patient, there is a need to identify biomarkers that can 
inform on the response to ICIs. The presence of tumor infiltrating lymphocytes (TILs) has demonstrated good 
prognostic value in determining if a patient should receive ICIs. Current clinical methods to assess TILs involve 
invasive biopsies and immunohistochemistry, which suffer from a lack of real-time feedback. Here, we utilize 
rare earth (Re) metal-based nanoparticles encapsulated in human serum albumin, termed rare earth albumin 
nanocomposites (ReANCs), that emit shortwave infrared (SWIR) light, allowing for non-invasive, deep-tissue 
imaging and high signal-to-noise ratios compared to visible or near infrared fluorescence probes. In this study, 
we report on the ability to conjugate antibodies to the albumin shell of ReANCs to target mouse CD8+ 
cytotoxic T cells (CTLs) in vitro. Conjugation of the anti-CD8 antibody or an isotype control was performed using 
maleimide chemistry. Target specific binding was validated by flow cytometry as a measure of increased 
uptake of particles by CTLs. Our results demonstrate that anti-CD8-conjugated particles effectively bind to T 
cells without affecting effector function in vitro. Next, we explored the ability of ReANCs to non-invasively 
image the immune burden around a mammary fat pad murine tumor in vivo. SWIR imaging revealed distinct 
signal profiles depending on the type of particle administered to the mice. 
 
Presenter: Marina Minto Cararo-Lopes 

Poster: The roles of membrane and secreted αKlotho in shaping neuronal morphology 
Authors: Cararo-Lopes, M.M., Sadovnik, R. , FU, A.Y. , Firestein, B.L. 

αKlotho (αKL) is a prominent aging modulator and neuroprotective protein. Transcription of the klotho gene 
produces two splice variants, resulting in a membrane protein (mKL), which can be cleaved with the 
extracellular region released into the extracellular milieu, and a truncated secreted form (sKL). Genetic models 
of αKL overexpression display enhanced cognition and function of synaptic glutamate N-methyl-D-aspartate 
(NMDA) glutamate receptors. Despite mounting evidence for a role for αKL in brain function, distinct functional 
roles for mKL and sKL have not yet been elucidated. The aims of this study are 1) to investigate the expression 
pattern of αKL protein in rat brain regions and 2) to determine the effects of αKL isoform overexpression on 
neuronal plasticity markers and dendritic branching in primary rat neuronal cultures. Western blot analysis of 
male and female brains from two month old rats (n=8) showed that mKL and sKL displayed distinct patterns of 
expression. While mKL showed greater expression in cerebellum, sKL displayed greater expression in frontal 
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cortex, hippocampus, and striatum. In cortical cultures, overexpression of either isoform significantly 
decreased AKT phosphorylation, and in addition, overexpression of sKL reduced ERK phosphorylation. 
Overexpression of either isoform had no effect on total levels of PSD-95, GluN1, and GluN2B. Dendrite 
branching analysis revealed that overexpression of mKL increased the number of proximal primary dendrites 
and overexpression of either isoform decreased tertiary branches, resulting in a morphological phenotype that 
resembles immature neurons. Thus far, our initial results suggest that mKL and sKL may play specific roles in 
rat brain development and in the regulation of neuronal morphology. 
 
Presenter: Yannuo Li 

Poster: Light-induced synchronization of the SCN coupled circadian oscillators and the entrainment of the HPA 
axis 
Authors: Y Li, I Androulakis 

The suprachiasmatic nucleus (SCN) synchronizes the physiological rhythms to the external light-dark cycle and 
tunes the dynamics of circadian rhythms to photoperiod fluctuations. Changes in the network topologies are 
suggested to cause seasonal adaptation of the SCN, resulting in the broader phase distribution of neuron 
activities in long photoperiods compared to short photoperiods. Regulated by the SCN output, the level of the 
glucocorticoid elevates in short photoperiod, which is associated with peak disease incidence. The underlying 
coupling mechanisms of the SCN and the interplay between the SCN and the HPA axis during seasonal changes 
have yet to be fully elucidated. In this work, we propose a mathematical model including a multiple-cellular 
SCN compartment and the HPA axis to investigate the seasonality of the circadian timing system. Our model 
predicts that the synaptic network is more energy-efficient than the diffusible network. Coupling the SCN 
network by intra-subpopulation and inter-subpopulation forces, we found that the robustness and plasticity of 
the oscillatory network are negatively correlated. The HPA rhythms were predicted to be strongly entrained to 
the seasonally varying SCN rhythms with distinct seasonal differences with a pro-inflammatory high-amplitude 
winter cortisol profile. Our model indicates that the temporal topology shift of the SCN network increases 
synchronization when the synchronization is not complete. These synchronization and circadian dynamics 
alterations might govern the seasonal variation of disease incidence and its symptom severity.   
 
Presenter: Jingyun Qiu 

Poster: CHD7 is enriched at silencers to regulate miR9-2 transcription during neuronal differentiation 
Authors: A Jadali, J Qiu, J Kim, E Martinez, J Ni, K Kwan 

Spiral ganglion neurons (SGNs) that reside within the cochlea convey neural information in the auditory circuit. 
Loss of SGNs from loud noise or ototoxic drug exposure contributes to progressive hearing loss. Otic 
progenitors are viable options for SGN cell replacement therapies. Understanding the molecular basis of otic 
progenitor differentiation into SGNs accelerates efforts for replacement therapies. 
Using an immortalized otic progenitor (iMOP) cell line, chromodomain helicase DNA binding protein 7 (CHD7) 
was identified to regulate neuronal differentiation. Knockdown of CHD7 in iMOP cells prevents differentiation 
into iMOP-derived neurons. To identify the genome-wide binding sites of CHD7, cleavage under targets and 
tagmentation (CUT&Tag) in proliferating iMOPs and iMOP-derived neurons was accomplished. Sequence 
alignment of CHD7 binding sites suggested a functional role at enhancers and promoters. However, a large 
number of CHD7 binding sites remain undefined. Interestingly, multiple unknown binding sites are localized at 
the promoter region of microRNA(miR)9-2, which belongs to the class of miRs that have been implicated in 
neuronal differentiation. In proliferating iMOP cells, the miR9-2 promoter is marked by H3K4me3, a histone 
mark that plays a significant role in regulating gene expression during stem cell fate determination. Correlation 
of the CHD7 and H3K4me3 enrichment at the miR9-2 locus suggest that CHD7 may function at cis-regulatory 
regions during neuronal differentiation. Using an inducible dual fluorescent reporter to detect mir9 levels, we 
found that CHD7 functions at specific cis-regulatory elements to reduce mir9 transcripts. These results suggest 
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that CHD7 binds to DNA elements that are reminiscent of silencers. 
 
Presenter: Danielle Kozlosky 

Poster: In Utero Cadmium Exposure Disrupts Development of the Placental Vasculature Leading to Growth 
Restriction in Male Offspring 
Authors: Kozlosky, D; Lu, A; Doherty, C; Buckley, B; Goedken, MJ; Barrett, E; Aleksunes, LM 

Cadmium (Cd) is a ubiquitous environmental toxicant that causes fetal growth restriction (FGR) in mice and 
humans. Cd selectively accumulates in the placenta with little passing to the fetus. In this study, we sought to 
determine whether Cd alters the development of the placental vasculature as a mechanism contributing to 
FGR in mice. Pregnant female C57BL/6Crl mice (n=10/group) were administered a single dose of saline (5 ml/kg 
ip) or CdCl2 (2.5 or 5 mg/kg ip) on gestational day (GD) 9. On GD 18, fetuses and placentas were collected, 
measured, and weighed. There were no changes in the total number of fetuses across treatments nor in the 
male:female ratio. Treatment with 5 mg/kg CdCl2 reduced the weight and length of male fetuses and their 
placentas by up to 13% with little change in females. Surprisingly, the placentas of female offspring had 44% 
higher Cd concentrations compared to males. To identify mechanisms responsible for the selective sensitivity 
of male offspring to in utero Cd toxicity, we examined changes in placental vasculature. No histomorphological 
changes were observed in Cd-exposed placentas. Immunostaining for Cd34, a marker of endothelial cell 
differentiation, and β-catenin, a regulator of vascular integrity, was strong in the labyrinth zones of control 
placentas. Exposure to 5 mg/kg CdCl2 reduced immunostaining of Cd34 preferentially in male placentas (37% 
of control) compared to female placentas (55% of control). Similar declines (~50%) in β-catenin 
immunostaining were observed in male and female placentas following CdCl2 treatment. Further, significant 
reductions in the area of maternal and fetal vessels by one-third were detected in male placentas compared to 
vehicle-treated controls following exposure to 5 mg/kg CdCl2. Vessel areas in female placentas were minimally 
affected by Cd treatment. Alterations in the development of the placental vasculature and secondary effects 
on the maternal transfer of nutrients to offspring may be a mechanism behind the sensitivity of male fetuses 
to Cd-induced FGR. Supported by F31ES032319, R01ES029275, T32ES007148, and P30ES005022. 
 
 
Presenter: Kyle Flannery 

Poster: Modeling Dystroglycanopathy through CRISPR-Cas9-mediated knockout of pomgnt2 in zebrafish 
Authors: Flannery K, Battula N, Karas B, Terez K, Manzini C 

Dystroglycanopathies are autosomal recessive neuromuscular disorders characterized by congenital muscular 
dystrophy with brain and/or ocular malformations. These disorders are clinically heterogeneous, ranging from 
milder limb-girdle muscular dystrophy to Walker Warburg Syndrome, which is lethal by age three. 
Dystroglycanopathies are caused by hypoglycosylation of -DG, which disrupts the connection between the 
actin cytoskeleton and the extracellular matrix in the muscle, eye, brain, and other tissues. Mutations in 19 
genes responsible for -DG glycosylation have been implicated in these diseases. We targeted the pomgnt2 
glycosyltransferase through CRISPR-Cas9 microinjections in zebrafish embryos. While survival was not 
significantly affected by 4 days post-fertilization (dpf), injected larvae exhibited a spectrum of phenotypes 
ranging from unaffected (70%), mildly affected (25%; truncated body, spinal alterations), and severe nonviable 
lesions (5%; truncated body, underdeveloped head and eyes, severe spinal alterations, pericardial and yolk sac 
edema). CRISPR-Cas9 efficiency was confirmed in 4dpf larvae through SDS-PAGE by the presence of 
heteroduplex banding. Additionally, pomgnt2 expression is slightly upregulated in severely affected fish, 
indicating a possible compensation mechanism. Several juvenile F0 zebrafish were outbred to establish a stable 
F1 generation of pomgnt2 heterozygotes. Sanger sequencing was performed on F1 juveniles and indicated the 
presence of short indels causing frameshifts in pomgnt2. By establishing a mutant line, we intend to 
characterize phenotypes, muscle and eye integrity, and brain abnormalities caused by pomgnt2 loss of 
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function. Furthermore, we will use this line to perform high-throughput drug screenings of compounds with 
the potential to ameliorate the effects of pomgnt2 loss of function. 
 
Presenter: Neel Muzumdar 

Poster: Assessing the validity of an app-based HRV data collection and biofeedback tool 
Authors: Muzumdar, N., Bates, M.E., Jonna, V., Vaschillo, E., Vaschillo, B., Morgano, J., Buckman, J.F. 

Resonance breathing, an active element of heart rate variability (HRV) biofeedback, is gaining prominence in 
both clinical and research settings due to its potential to interrupt escalations in craving during outpatient 
treatment for alcohol and substance use disorders. Individual differences in this relationship exist, possibly 
because the clinical effectiveness of resonance breathing is linked to the magnitude of immediate physiological 
changes elicited by this form of neurocardiac biofeedback during moments of arousal and craving. The advent 
of app-based photoplethysmography provides opportunity for such real-world observations, which are difficult 
to capture in the laboratory. This study aimed to validate one such app against laboratory-grade 
electrocardiogram data. During an 8-week randomized clinical trial, women in a substance use disorder 
treatment program used an iPhone app-based resonance (versus sham) breathing tool for 5 minutes during 
moments of heightened risk for relapse. The intervention period was bookended with in-lab sessions wherein 
electrocardiogram data were collected. Usable photoplethysmography data are available from 47 participants, 
with each participant having between 5 and 50+ app use sessions. HRV parameters were computed from 
downloaded app data and compared to lab-grade ECG data. Preliminary analysis of data from 14 participants 
showed no significant differences in total HRV (t(456)=0.96, p=0.3377), RMSSD (t(457)=0.91, p=0.3614), or low 
frequency HRV (t(14.308)=1.13, p=0.2773) collected via the app compared to those collected in-lab prior to the 
intervention. These preliminary results support the validity of the photoplethysmography tool and imply its 
potential for use in conjunction with other ecological momentary assessment strategies. 
 
Presenter: Krishnamurthy Subramnaian 

Poster: Identifying Chronic Tic Disorders subtypes using diagnostic data 
Authors: Subramanian, K., Heiman, G., and Xing, J 

Chronic Tic Disorder (CTD), including Tourette’s syndrome (TS) and other tic disorders, is a heterogeneous, 
childhood-onset neurodevelopmental disorder.  CTD is characterized by the presence of motor and/or vocal 
tics and it affects 1-3% of the population.  About 88% of the patients have other neurodevelopmental disorder 
comorbidities, suggesting shared genetic risk factors for these disorders. Because the high level of 
heterogeneity and comorbidities, we hypothesize that distinct subtypes exist among CTD patients.  Here we 
identified CTD subtypes and evaluated their discriminatory factors among patients in the Tourette 
International Collaborative Genetics (TIC Genetics) study. Using Hierarchical Ascendant Clustering and Random 
Forest Classifier, we analyzed the TIC Genetics diagnostic data (36 variables) for 844 CTD probands. Both 
methods identified the same five distinct clusters: 1. All probands with CTD but did not meet the diagnosis 
criteria of TS. Probands also have a high prevalence of non-white ancestry; 2. Probands with TS, with low rate 
of Obsessive-Compulsive Disorder (OCD) and a high prevalence of non-white ancestry; 3. Probands with TS and 
high rates of OCD and white ancestry; 4. Probands with TS from multi-birth, likely due to environmental 
conditions during/after birth; and 5. Probands with TS and Trichotillomania and high prevalence of attention 
deficit hyperactivity disorder (ADHD).  In summary, our results show that distinct clusters can be identified 
among CTD patients based on diagnosis data.  In the future, we will conduct stratified analysis of genetic data 
(e.g., microarray and whole exome sequence) based on these subtypes to infer genetic etiology of the 
subtypes. 
 
Presenter: Marialaina Nissenbaum 

Poster: Role of nociceptin/Orphanin FQ in the behavioral response to an inflammatory challenge: A potential 
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anti-inflammatory neuropeptide 
Authors: Nissenbaum, M., Cardinale, C.,Molesko, S., Pintar, J., Kusnecov, A.W. 

The precursor propeptide Nociceptin/Orphanin FQ (N/OFQ) peptide is linked to behavioral changes, including 
anxiety, reward, and nociception. Activation of the nociceptin receptor (NOP) often opposes actions including 
stress, inflammation and mu-opioid receptor stimulation. We examined in C57BL/6 background NOP-deficient 
[NOP KO] (16F; 20M) or ppN/OFQ-deficient mice [ppN/OFQ KO] (8F; 11M) and WT controls (8F; 11M) the 
behavioral response to an inflammatory stimulus, LPS (200μg/kg IP). Mice were given saline (13/genotype) or 
LPS (11/genotype) and subjected to open field/novel object behavioral testing after 90min. A subset of mice 
remained in the home cage. All mice were killed 3h after injection for cytokine measures (IL-1β, TNFα and IL-6) 
(quantification ongoing). A second group of mice were given LPS or saline and killed 90min after injection to 
determine cytokine concentrations when behavioral testing was initiated in the previous experiment. 
Compared to WT controls, ppN/OFQ KO mice travelled less total distance (p<0.05). LPS-treated female NOP KO 
mice entered the inner zone less than LPS females of other genotypes (p<0.03). WT animals interacted with a 
novel object more than NOP KO mice. These data suggest that the NOP/OFQ system may counteract the 
proinflammatory effects of LPS in anxiogenic/exploratory environments. To confirm illness effects, LPS 
(200μg/kg and 600μg/kg) caused significant hypophagia in WT mice immediately and 24h after treatment. Not 
surprisingly, the 600μg/kg dose produced the strongest and more prolonged taste aversion. Testing is ongoing 
to examine whether KO mice display increased taste aversion following LPS, which would support the anti-
inflammatory role of NOP. 
 
Presenter: Sergio Crespo-Flores 

Poster: Cell Specific CRISPR Knockdown of Key Neuropeptides in Drosophila 
Authors: Crespo-Flores, Sergio  
Broadly, the objective of my project is to induce cell specific CRISPR knockouts of key circadian neurotransmitters and 
neuropeptides in the fly brain, to study the phenotypic outcomes of these deletions via behavioral assays. Specifically, 
the neurotransmitters and neuropeptides we aimed to target were, ChAT, NPF, and sNPF in dorsal lateral neurons (LNd), 
and AstA, DH31, and CNMa in dorsal neurons 1 (DN1). The goal is to gain a deeper understanding on how these 
neuropeptides are connected and how they interact with each other. 

 
Presenter: Keith Richard Lange 

Poster: Cypin binds to fully polymerized microtubules and tubulin heterodimers via distinct domains 
Authors: Lange, K., Sweet, E., Fenner, M., Firestein, B. 
Proper arborization of neuronal dendrites is crucial for healthy brain function. We previously reported that 
cypin, a guanine deaminase, binds to tubulin heterodimers via its collapsin response mediator protein (CRMP) 
homology domain (amino acids 350-403), promoting microtubule assembly in a cell-free system. In the neuron, 
this increased microtubule assembly results in increased dendrite number and branching. Here, we ask how 
cypin alters microtubules in neurons. We found that overexpression of cypin decreases the spacing between 
microtubules. We also observed that overexpression of cypin increases microtubule polymerization as 
evidenced by increased movement of end-binding protein 3 (EB3) comets. To determine whether cypin binds 
polymerized microtubules in addition to tubulin heterodimers, we performed a series of biochemical and 
computational experiments. Using computation modelling, we found that cypin is more likely to interact with 
the β subunit of polymerizing heterodimers rather than the convex surface of a 13-filament microtubule. In 
addition, preliminary protein-protein docking strategies suggest that cypin binds to microtubules through 
several unreported residues near the N-terminal end, which form a surface-exposed loop with several bulky 
residues. We used structure-based approaches and docking analyses of polymerized microtubules and 
unpolymerized tubulin protofilaments and found that cypin binds free heterodimers via its CRMP homology 
domain along with a small amino acid region near the N-terminus (residues 43-63). Molecular dynamics data 
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also suggest that the region of residues 43-63 is highly flexible and may bind protein partners. Our results 
suggest that cypin regulates the microtubule cytoskeleton by promoting assembly and stabilizing microtubules. 
 
Presenter: Mayra Romero 
Poster: AURKB is important to maintain mitochondrial quality in aging oocytes  
Authors: Romero,M ; Blengini, C. ; Schindler, K.  
In humans, the female reproductive system ages more rapidly than other organ systems. A hallmark of 
reproductive aging is the decline of oocyte quality and quantity. Several factors including mitochondrial 
dysfunction contribute to accelerated oocyte aging. Mitochondria produce sufficient ATP to support the 
energy-demanding events in oocyte meiosis. However, dysfunctional mitochondria in aged oocytes are 
inefficient at producing adequate amounts of ATP and generate reactive oxygen species (ROS). ROS 
accumulation causes degradation of essential proteins such as components of the spindle assembly checkpoint 
(SAC), a critical signaling network designed to ensure cells remain euploid. We previously observed that 
oocytes from Aurora kinase B knockout (AURKB KO) females accumulate ROS, have SAC defects and have 
premature age-related infertility. Because AURKB KO females exhibit downstream mitochondrial dysfunction 
defects, we hypothesized that AURKB plays a role in maintaining proper mitochondrial function to protect 
oocyte quality during aging. To test our hypothesis, we evaluated mitochondrial function during oocyte 
maturation by comparing morphology and mitochondrial membrane potential in AURKB KO and wild-type 
controls. Wild-type oocytes have mitochondria spread throughout the cytoplasm with some localized around 
the meiotic spindle. In contrast, mitochondria in AURKB KO oocytes aggregates and forms larger clumps. The 
membrane potential, an essential component in ATP production, is decreased in AURKB KO oocytes compared 
to wild-type. These results suggest AURKB plays a role in maintaining mitochondrial quality but further 
experiments are needed to further evaluate the health of the mitochondria and specify the contribution of 
AURKB during oocyte aging. 
 
Presenter: Jackie Saenz 
Poster: A novel pH-sensitive optical reporter reveals cocaine-regulated  trafficking of the dopamine transporter 
in neuronal processes 
Authors: Jacqueline Saenz, Xiaofeng Zhou, David J. Barker, Emanuel DiCicco-Bloom, Pingyue Pan 
The dopamine transporter (DAT) is one of the primary mechanisms for inhibiting dopamine (DA) signaling in 
the brain via efficient reuptake. The quantity of membrane DAT is essential for shaping DA signaling,  
however, DAT trafficking in neurons, especially at neuronal processes is poorly understood. We have now 
engineered a novel pH-sensitive reporter for DAT by conjugating pHluorin to the second exofacial loop  
of human DAT. We show that DAT-pHluorin is a superior tool to study DAT trafficking in neuronal processes as 
it exhibits DA uptake, cocaine sensitivity, as well as regulated DAT recycling like the endogenous  
protein. Using DAT-pHluorin we show that axonal shafts and boutons express ~70% of the DAT on the plasma 
membrane. Axonal varicosities on the other hand contain ~70% of DAT within acidic  
intracellular compartments. Our data suggests that one-time acute cocaine treatment leads to a reduction of 
the intracellular DAT to support membrane expression in the axon. Interestingly, DATs within  
varicosities did not exhibit cocaine-induced membrane insertion. Most interestingly, repeated cocaine 
treatment leads to an emergence of an intracellular pool of weakly acidic vesicles (pH 6.8) containing DAT in  
the axonal shaft. Thus, our study using the newly engineered DAT optical reporter reveals, for the first time, 
cocaine-regulated DAT trafficking rules in neuronal processes. 
 
Presenter: Angelica Barreto 

Poster: Defining the Role of EP300 in DNA Replication, DNA Damage Response, and DNA Repair in Adult T-cell 
Leukemia/Lymphoma cells. 
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Authors: Barreto-Galvez, A., Madireddy, A.  
EP300 is a transcriptional co-activator of genes involved in a broad range of cellular processes, including 
proliferation, differentiation, apoptosis and DNA repair. It is involved in these pathways through its direct 
regulation of proteins involved in them and by its chromatin remodeling activity. While inactivating mutations 
and aberrant expression of EP300 have been described in multiple leukemias, lymphomas and solid tumors, 
the cellular and molecular mechanisms dysregulated by its absence are currently unclear. Recent studies 
suggest that decreased expression of EP300 can negatively influence the proficiency of DNA replication in cells. 
In this study, using Adult T-cell leukemia/lymphoma (ATLL) patient-derived cell lines, that contain mutations in 
the EP300 gene, as a model system, we examined the role of p300 in DNA replication and DNA damage. The 
results from this study indicate that aberrant expression of EP300 leads to significant s-phase defects. EP300-
deficient ATLL cells have a protracted S-phase, show S-phase arrest, and extensive genomic instability. In 
addition, absence of EP300 results in altered DNA replication characterized by increased fork pausing/stalling 
and an associated increase in dormant replication origins that fire to rescue DNA replication. Furthermore, 
EP300 mutated cell lines showed hypersensitivity to replication inhibitors further demonstrating S-phase 
abnormalities in ATLL EP300 mutated cells.  These results collectively provide key mechanistic insights into the 
molecular and cellular contribution of EP300 in facilitating normal DNA replication. 
 
Presenter: Naureen Hameed 

Poster: Neuromodulatory Signal Integration in a Drosophila Clock Output Region 
Authors: Naureen Hameed 
The pars intercerebralis (PI) is a proto-hypothalamic brain region in Drosophila that is made up of a 
heterogenous population of neurosecretory cells with diverse inputs that provide information about internal 
and environmental states. The diverse neuron populations in the PI regulate circadian feeding, metabolic gene 
transcription, circadian locomotor activity, and sleep. We identified novel clock neuron inputs to the PI, as well 
as intra-PI signaling that may serve to coordinate both inputs and outputs from the PI. Previously, DN1 and LNd 
clock neurons were shown to modulate PI neuron activity in a time-of-day dependent manner. We 
hypothesized additional clock-to-PI connectivity from LNv neurons. Hence, we used a genetically encoded 
retrograde neuronal circuit tracing tool (BAcTrace) to label PDF+ LNv clock neurons upstream of PI insulin 
producing cells and diuretic hormone 44+ PI neurons; which indicated a physical connection. We also sought to 
determine whether there is physical and functional connectivity between distinct PI neuron populations. 
BAcTrace indicated that the PI neuron populations were physically connected to each other. We further 
validated the functionality of connections using a GCaMP-based stimulus-response assay; which showed that 
all pairs of identified PI neuron populations can modulate one another’s activity. These results indicate that PI 
neurons integrate small molecule neurotransmitter and neuropeptidergic signals from upstream clock neurons 
via intra-PI communication to coordinate physiological and behavioral outputs. We endeavor to identify the 
specific neurotransmitters and neuropeptides involved in clock-to-PI and intra-PI signaling and to investigate 
how these signals regulate rhythmic behaviors. 
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