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Oral Presentations 
New Science Building – Room B-141 

1:30 pm to 3:00 pm 
 
 
1:30 pm  
Kevin Jhun, Dr. John Dennehy, Biology 
“Testing the Fitness of Bacteriophage Φ6 Mutants on both its original and novel hosts”  
 
1:45 pm 
Lauren Mordukhaev, Dr. John Dennehy, Biology 
“Identifying Mycobacteriophage: DNA Primer Design for Phage Clusters” 
 
2:00 pm  
Anibal Davalos Morinigo, Dibyendu Dana, and Sanjai Kumar, Chemistry and 
Biochemistry  
“Synthesis and Characterization of N-Hydroxyar(o)yl Compounds As Inhibitory Agents of 
Protein Tyrosine Phosphatase 1B Activity”  
 
2:15 pm  
David Daniel, Yu Chen, Chemistry and Biochemistry  
“Development of a One-pot Palladium-Catalyzed Synthesis of Isoquinoline Scaffolds”  
 
2:30 pm   
Xhesika Shanja, Yu Chen, Chemistry and Biochemistry 
“One-Pot Synthesis of Isoxazoles by Palladium-Catalyzed Cascade Cyclization-Alkenylation”  
 
2:45 pm  
Todd Gaugler, Dr. Wilson and Tim Heath, Mathematics 
“Apollonian Circle Packings and a Coordinate-Free map between elements of A_\infty and 
Unbounded Packings”  
 
3:00 pm  
Cristal A. Sampson, Richard J. Bodnar (Mentor: Richard J. Bodnar) 
“Acquisition and expression of corn oil-conditioned flavor preferences in rats: roles of dopamine 
D1 and D2 and opioid receptors”  
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Poster presentations 
New Science Building Lobby 

10 am to 3 pm 
 

Breakfast and lunch will be served  
for the presenters, their mentors and family  

from 12:30 pm to 1:30 pm  
in room D-133 
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Abstracts 
(oral and poster presentations, alphabetically by the presenting researcher, within academic units) 

 
 

Biology 
 
 
Vanessa Acosta and Dr. Baker (Mentor: Dr. Baker)  
 
“Does Cannibalism aid the development of the Colorado potato beetles when expose to 
pesticide” (poster presentation) 
 
Many potato agriculturists dwell with the same issue of dealing with the pests that damage their 
crops. Potato plants tend to have many different pest (host), however it is known that one of the 
most severe to their production are the Colorado potato beetle (CPB) also known as Leptinotarsa 
decemlineata. The problem with these pests is that they rapidly become resistant to insecticide 
and this makes it difficult to control them. Cannibalism can present important nutritional and 
competitive advantage to the cannibal and in addition it gives greater genetic similarity within 
conspecifics and selection for the host specificity and resistance to immunity against pathogens. 
The purpose of this research is to analyze the way CPB uses the egg as a refuge to develop 
among pesticide; in this case we will be using Imidacloprid. Pesticide resistance will be analyzed 
through out development. In cases where a lot of susceptible and resistant mate in low initial 
frequency, the resistant allele is more resistant because of the use of refuge and this causes the 
delaying development of resistance. Further information will be available on the poster.  
 

 
Gavriel Ausubel, Stephane Boissinot, Marc Tollis  (Mentors: Stephane Boissinot, Marc 
Tollis) 
 
“Development of novel population genetics markers in Anolis carolinensis” (poster 
presentation) 
 
Demographic parameters are important for understanding the historical processes governing the 
geographic distribution of individuals, local adaptation, and the evolution of genome structure. 
The lizard, Anolis Carolinensis is the first reptile to have its genome sequenced, and provides a 
unique opportunity to study genetic variation in natural populations. Our goal was to identify 
neutral regions of the genome and screen them for polymorphisms in a large sample of lizards. 
Using the UCSC genome browser, we searched for regions that were far from genes in order to 
avoid the diversity reducing effect of natural selection. We then used Repeat Masker and Blast to 
clarify that the identified region does not contain transposable elements, microsatellites or exons. 
Primers were then constructed on the Genome Browser for the Polymerase Chain Reaction.  Gel 
electrophoresis was then performed to discover whether the PCR was successful and if indeed 
the primers worked and attached. We successfully amplified four novel nuclear loci in 166 
lizards. Following this, the DNA was then sent out to a laboratory for sequencing. After 
receiving the sequences, we used the computer programs CLC, and Bioedit to edit them. 
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Sequence polymorphisms were analyzed with the program DNASP, in order to detect 
recombination, gene flow between populations, and evidence for population bottlenecks or 
expansion.  
 
Shawna Benjamin, Dr. Zahra Zakeri (Mentor: Dr. Zahra Zakeri) 
 
“Understanding ER Stress in Influenza A Infection” (poster presentation)  
 
Autophagy is a process of “self-cannibalization,” a normal occurrence in the cell in response to 
various stimuli including starvation, toxins, and infections. Though the signaling method behind 
autophagy has been characterized for various conditions such as starvation, and IGF stimulation, 
the pathway during infection still remains unknown. Our studies reported that during Influenza A 
infection, autophagy is momentarily induced, therefore we explored the upstream signaling that 
led to this quick response. Using Western Blot we determined that calreticulin, a marker for ER 
stress, is transiently induced during early infection.  Studies have shown that ER stress inhibition 
using salubrinal and 4-phenyl  butyric acid (PBA), halts LC3-II formation and GFP-LC3 
punctation.  Currently, efforts are been made to reveal how the virus triggers autophagy by 
exposing the cells to viral proteins and infecting them with UV irradiated virus.    
 
 
Ronveer Chakraborty, Xenia Freilich and Stephane Boissinot (Mentor: Stephane 
Boissinot) 
 
“Investigation on the Hybrid origin of the Asmara toad” (poster presentation)  
 
Allopolyploidization, an increase in chromosome numbers as a result of hybridization, is more 
common in the Anura Order relative to other vertebrate organisms. Although it is commonly 
observed in frogs and toads, questions about the origin of polyploidization in some of these 
species have yet to be answered. Bufo Asmarae (Asmara Toad), a toad that is found extensively 
in the Ethiopian Highlands is one such species where these questions have not yet been 
thoroughly investigated. It has intermediate characteristics of the Square-marked Toad (Bufo 
Regularis) and Keith's Toad (Bufo Kerinyagae), while simultaneously possessing double the 
chromosome number of either species (20, instead of 10 as in B. regularis and B. kerinyagae). 
These observations, along with the fact that the Asmara Toad's habitat range is exclusive to 
regions where possible ancestral hybrid zones may have and still exists suggests that the Asmara 
Toad is a hybrid between B. regularis and B. kerinyagae. We used a DNA barcoding approach to 
investigate the evolutionary origin of B. asmarae, and whether suspicions about its hybrid 
origins prove true. 
 
 
Seema Choudhary, Dr. David Lahti (Mentor: Dr. David Lahti) 
 
“Ethnobotany of Jangjangbureh Island, The Gambia, West Africa” (poster presentation) 
 
In 1999, David Lahti, Ph.D., interviewed a village artisan, Mr. Baba Jarra, in Janjangbureh, The 
Gambia, West Africa.  Mr. Jarra was respected as the most knowledgeable in local medicine.  
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These interviews produced a transcript covering thirty-seven local plants with uses ranging from 
medicine, to crafts, to magic. For the present study, I identify nine of these plants, report Mr. 
Jarra’s claims as to their uses, and determine whether or not the same uses have been 
documented in previous research, focusing especially on medicinal applications.  This study 
covers nine plants: Adansonia digitata L. (Baobab), Azadirachta indica (Neem), Ziziphus 
mauritiana (Tomborrong), Lippia multiflora (Sisiliñamo), Acacia sieberiana (Naning-Kayo), 
Ceiba pentandra (Cotton Tree), Mitragyna inermis (Jungo), Daniellia oliveri (Santango), and 
Combretum glutinosum (Jambakato).  Of these plants, Mr. Jarra reported uses for three that had 
not been previously documented.  These plants are Ziziphus mauritiana (Tomborrong), 
Mitragyna inermis (Jungo) and Acacia sieberiana (Naning-Koio).  This can lead to future studies 
in ethnobotany, folk medicine, and ethnopharmacology.               
 
 
Jaymie Estevez, Dr. Nathalia Holtzman (Mentor: Dr. Nathalia Holtzman) 
 
“ZEBRAFISH AS A MODEL TO STUDY CARDIOMYOPATHY” (poster presentation) 
 
Heart disease accounts for a large number of deaths each year, making the demand to study this 
organ very high.  Zebrafish hearts develop in a very similar fashion as the human heart. It is for 
this reason, along with the ability to watch the development of the heart through the clear 
embryo without disturbing the organism, that it is a popular model organism. Development of the 
heart during the embryonic stage is crucial for survival. Following embryogenesis, environment 
and genetics play key roles in heart maturation. Although this is not as widely studied, it is very 
important when looking to understand the continued normal maturation of the heart. 
Understanding normal development allows for easier comparison when looking at cardiac 
mutants, such as the weak atrium zebrafish mutant.  
The development of the heart is greatly affected by contraction and the flow of blood. Studying 
the maturation of the mutant hearts that have a reduction in contractility allow for a better 
understanding of the mechanisms that regulate cardiac maturation. In the weak atrium mutants, 
the contraction of the atrium is either greatly reduced or absent. This abnormality has shown to 
affect the size and function of the ventricle. Through dissection we are able to compare the 
wildtype and mutant hearts, showing dilated cardiomyopathy in the surviving adult mutant 
zebrafish.  
 
 
Aisha Farooq and Pokay Ma (Mentor: Pokay Ma) 
 
“Heat shock causes somitic anomalies in the embryo of Danio Rerio (zebrafish)” (poster 
presentation) 
 
Scoliosis is an abnormal lateral curvature of the spine. It has been observed that fishes in 
Flushing Meadows Lake develop scoliosis during the summer when the water temperature is 
relatively high. Development of scoliosis in fish is directly proportional to high temperature 
because the proportion is higher in years when the summer is warmer. Fish that have scoliosis 
are unable to reproduce and their growth rate also decelerates.  
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Previous research done by Roy et al. shows that heat shock treatment during early 
embryogenesis can disrupt the normal development of some aspects of segmentation, but it was 
unexplained at which embryonic stage high temperature causes the development of this 
abnormality. 
Our research is based on discovering the origin of scoliosis hence we repeated Roy et al. 
experiment through providing a more thorough documentation of the type of abnormalities 
produced under various conditions (onset and duration of heat shock).  
Therefore, if high temperature during certain early embryogenesis stages does increase the 
likelihood of development of vertebral abnormalities, then the embryos will show the affects of 
Scoliosis. To test this, we carried out experiments by breeding Zebrafish in the lab. After 
spawning, zebrafish embryos were collected from the breeding colonies which were subjected to 
heat shocks, fixed, and stained to reveal the myotomal chevrons. Heat shocks were delivered at 
different temperatures for different durations to the collected embryos. The chevrons of the 
embryos were carefully observed. The ‘Control Set’ of embryos which were not treated with heat 
shocks had chevrons that appeared to be smooth ‘v’-shaped structures, whereas heat shock 
affected embryos had chevrons that were incomplete, or were tips.  
 
 
Annick Fremont, Karyn Collie, and Mitchell Baker (Mentor: Dr. Mitchell Baker) 
 
“EGG PREFERENCE OF THE COLORADO POTATO BEETLE LARVAE, LEPTINOTARSA 
DECEMLINEATA” (poster presentation) 
 
Certain animals lay eggs that do not develop into an embryo and larvae hatching in the egg batch 
use them as a food source. Hatchlings of the Colorado potato beetle (CPB), Leptinotarsa 
decemlineata, usually feed on eggs that they find in their surroundings. This species lays both 
viable and non-viable eggs. An important question is whether the Colorado potato beetle will 
have a preference for fertile or infertile eggs. It was assumed based on kin selection that the 
hatchling would prefer infertile eggs over fertile ones. I placed newly hatched larvae on a total of 
four eggs, two from each type, and checked for cannibalism. According to my findings, I found 
that the Colorado potato beetle does prefer non-viable eggs over viable eggs. The hatchlings ate 
more infertile eggs than fertile eggs. In addition, a larger proportion of non-viable eggs were 
eaten first by the hatchling before viable eggs. Therefore, my results do agree with my 
hypothesis that newly hatched larvae would prefer to consume infertile eggs over fertile eggs.              
 

 
Johnny Groeling, Dr. Zakeri (Mentor: Dr. Zakeri)  
 
“Effects of Modoc Infection on Mitochondrial Form and Function” (poster presentation) 
 
Flaviviruses are among the most prevalent and least understood disease-causing viruses. 
Infection with Dengue or Modoc results in changes within the cells that enhance viral 
replication. Moreover, infected cells live longer in culture and are even protected from apoptotic 
death. We have previously shown that virus-induced autophagy is responsible for cellular 
longevity and protection after infection. However, it remains unclear how a catabolic process 
such as autophagy increases cell longevity without compromising cellular function. Here, we 
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report that infection with Modoc results in changes in mitochondrial structure and function. 
Following infection, there is a marked increase in mitochondrial fusion. Along with 
mitochondrial fusion, we observed an increase in cellular respiration. We will determine the 
influence of autophagy on mitochondrial morphology and activity post infection.  
 
 
Dinah Han, Carlos G. Penaloza, Gian Maria Fimia, Mauro Piacentini, 
Richard A. Lockshin, and Zahra Zakeri (Mentor: Zahra Zakeri) 
 
“DIFFERENTIAL CELLULAR SURVIVAL AND STRESS RESPONSE WITH REGARD TO 
SEX” (poster presentation) 
 
 Many diseases have sexually dimorphic expression not attributable to hormones. Cells from 
10.5d mouse embryos exposed to EtOH show differential survival, with females being 
significantly more sensitive. This pattern also holds for day 17.5 embryonic kidney cells. This 
differential cell survival is not unique to ethanol treatment; cells from female embryos are still 
more sensitive to camptothecin and H2O2. Using 10.5d embryonic cells we find by gene array 
and qPCR differential expression of several genes. We measured differential regulation of the 
cytochrome p450 family, in response to stress and hormones. We also find differences in the 
metabolic activity of mitochondria, as measured by MTT and Wst-1 assays, in response to stress. 
Proteomics revealed differential expression of key metabolic enzymes such as pyruvate kinase, 
lactate dehydrogenase and GTP-Binding Protein, rab1. Male and female cells differed in 
expression at both protein and mRNA level under cultured, but otherwise unstressed conditions. 
In the presence of EtOH, the differences in expression are amplified even more at both RNA and 
protein level. We have also identified putative regulatory sites for the cytochrome p450 family 
2e1, 7b1 and 1a1 members in the form of CpG islands. 5-aza-deoxicytidine (DNA 
methyltransferase inhibitor) reduces, and at times eliminates, any sex difference observed in the 
expression of these genes, indicating sex-specific transcriptional regulation. These differences 
may have consequences in the course of sexually dimorphic diseases and their therapy 
 
 
Kevin Jhun, Dr. John Dennehy (Mentor: Dr. John Dennehy)  
 
“Testing the Fitness of Bacteriophage Φ6 Mutants on both its original and novel hosts” (oral 
presentation) 
 
A virus’s ability to infect a host mainly depends on its capacity to bind and penetrate a host cell’s 
membrane. As such, host attachment proteins are the primary determinant of virus host range. 
For example, the P3 spike protein allows the bacteriophage Φ6 to attach to the pili of its standard 
host, Pseudomonas syringae pv. phaseolicola. Mutations in  Φ6‘s P3 gene allow successful 
infection of a novel host P. pseudoalcaligenes. In another study, we isolated 15 genetically 
distinct mutants able to infect P. pseudoalcaligenes, however, mutant fitness on standard and 
novel hosts varied considerably. We hypothesized that differences in mutant fitness were 
attributable to differences in each mutant’s ability to bind a host. To test this hypothesis, we 
measured the rate of attachment of 15 Φ6 mutants to P. phaseolicola and P. pseudoalcaligenes. 
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Ashley Kerrodar, Deborah Yu, John Dennehy, Prof. Marc Tollis (Mentor: Prof. Marc 
Tollis) 
 
“Phage Genomics at Queens College: Scientific Exploration, Discovery and Communication” 
(poster presentation) 
 
Recruited through the Freshmen Year Initiative at Queens College, 16 freshmen with no 
background in scientific research participated in an In Situ phage biology course. Students 
collected 3 soil samples each, with a maximum of 3 rounds of purification. 16 out of 48 attempts 
produced phage-positive samples, with the best results from moist and organically rich soil. All 
students isolated DNA from their samples. One sample, named MeeZee, was sent to Virginia 
Commonwealth University for 454 sequencing. 11 freshmen, 4 sophomores and 1 senior, none of 
whom were biology majors, participated in the In Silico course for genome annotation. MeeZee 
is a mycobacteriophage belonging to the Siphoviridae and the A4 subcluster, with defined 
physical ends and a 10bp 3’ overhang. The MeeZee genome is 51,368bp in size with 87 ORFs 
and no tRNAs. One novel gene was described. In general, MeeZee displays high similarity to 
other subcluster A4 mycobacteriophage, including Peaches and Eagle. Through comparative 
genome analysis, we determined that the A4 subcluster features limited mosaicism, including a 
gene with a recombinase domain putatively involved with integration site specificity in the host 
genome. We also determined that genetic and geographic distances are uncorrelated, and that the 
underlying processes governing the distribution of mycobacteriophage types remains unresolved. 
The MeeZee genome has been entered into GenBank (accession number JN243856.1), and so the 
students’ work has resulted in a measurable contribution to the scientific community. 
 
 
Janet Long, Dr. Nidhi Gadura (Mentor: Dr. Nidhi Gadura) 
 
“Effect of Copper Surfaces on Endospore-Forming Bacteria, B. subtilis” (poster presentation” 
 
The long term aim of this project is to determine the relationship between exposure to copper 
alloy surfaces, lipid peroxidation, and cell death in different bacterial strains.  For this particular 
aspect of the project, we wanted to study the impact of cooper surface exposure on an endospore-
forming, gram-positive strain of bacteria, Bacillus subtilis.  
Different time course trials were used to determine the correlation between time of exposure to 
copper surfaces, amount of lipid peroxidation that occurs, and the rate of bacterial cell death.  A 
dilutions series was used to quantitate bacterial cell death.  The TBARS assay was used to 
measure the amount of lipid peroxidation that occurs during exposure to copper ions.  Also, 
genomic DNA was extracted to study the mode of death, and determine whether it was apoptotic 
or necrotic.  Fluorescent microscopy was done using a Live Dead Assay kit, and Acridine 
Orange was used to quantitate spore formation.   
Our results indicate that most of the cells die within 5 to 10 minutes of copper surface exposure, 
with the exception of endospores.  The increase in lipid peroxidation correlates with majority cell 
death as well as the genomic DNA degradation.  
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Lauren Mordukhaev, Dr. John Dennehy (Mentor: Dr. John Dennehy) 
 
“Identifying Mycobacteriophage: DNA Primer Design for Phage Clusters” (oral presentation) 
 
To date, 246 mycobacteriophage have been fully sequenced and assigned to one of 31 clusters or 
subclusters. However, greater than 1,500 collected phage remain unidentified. In order to 
identify and categorize unknown mycobacteriophage, we designed DNA primers specific for 
genes or groups of genes unique to each cluster or subcluster of mycobacteriophage. These DNA 
primers were tested using Polymerase Chain Reaction (PCR) against control phage DNA 
representative of the corresponding cluster/subcluster for suitability (ability to produce 
amplicons visible by gel electrophoresis). Working primers were then tested against non-
corresponding template phage DNA to ensure their specificity to the original cluster/subcluster. 
Preliminary results show that most of the DNA primers created for each cluster/subcluster 
suitably identified the corresponding cluster/subcluster template phage DNA. To show the set of 
primers’ optimal particularity for a certain cluster/subcluster, primers need to be further tested on 
non-corresponding template phage DNA from other clusters/subclusters. To sift out optimal 
DNA primer sets opens the door to a simple, efficient, and less costly system of identifying 
newly discovered phage.      
 

 
Kevin Mu, John J. Dennehy (Mentor: John J. Dennehy) 
 
“Does a Bacteria’s Previous Host Affect its Fitness on its Present Host” (poster presentation) 
 
A previous study reported a host-mediated effect on fitness in Φ6. Φ6 phage whose previous host 
was Pseudomonas phaseolicola showed an order of magnitude greater growth on P. 
pseudoalcaligenes than if the previous host was P. pseudoalcaligenes. We hypothesized that this 
effect is broadly present in lipid-enveloped phages because lipids that the phage inherits from its 
host may play a role in host infection.  In this study, we explored whether a bacteriophage’s 
previous host had any effect on its reproductive fitness on its present host.  To test for this host 
legacy effect, we propagated lipid-enveloped bacteriophages on two alternate host types.  Then, 
we isolated phage progeny from each host type and used them to inoculate cultures containing 
either of the two host types. We subsequently examined the initial burst sizes of both progenies 
on a single host.  Our experimental tests on lipid-enveloped PRD1 and PM2 did not match 
previous results obtained for Φ6.  We note that Φ6 has an external lipid envelope while the lipid 
membranes of PRD1 and PM2 are internal.  Thus, such differences in morphology may indicate 
that the lipid membrane plays a different role in Phi6 as opposed to PRD1 or PM2. 
 
 
 Lauren Peyer and Lindsay Cahn, Dr. Burke (Mentor: Dr. Burke) 
 
“Analysis of Diamondback Terrapin Feces” (poster presentation) 
 
The diamondback terrapin (Malaclemys terrapin) occupies a niche unique among turtles. It is the 
only living species that has evolved and adapted to living exclusively in estuarine brackish water 
habitat. Brackish water is a mix of fresh and salt water. They therefore have a very abundant 
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food source. Their diet ranges from soft-shell clams (Mya arenaria), to sea lettuce (Ulva latuca), 
to northern rock barnacles (Balanus balanoides), among others.  
Between June and July of 2011, 79 diamondback terrapin females were collected after they had 
finished nesting at Jamaica Bay. To be sure of this the turtles were checked to confirm that they 
were no longer gravid. They were soaked indoors for 5 days each in coolers filled with 
freshwater, enough to cover their carapace. This was done in order to change the osmotic balance 
within the turtle to induce defecation to collect dietary samples. Once the five days were through 
the terrapins were released back into Jamaica Bay.  
The samples were analyzed under a dissection microscope for content. The food items were 
identified at the species level whenever possible.  
The majority of terrapins collected this year consumed plant material. Fifty-two terrapins had 
grass in their sample while only six consumed soft-shell clam, 14 consumed ribbed mussel and 
16 consumed crab. It would therefore seem that the turtles are choosing plant over animal 
materials. Compared to past years, it would appear that their food choice has changed. While in 
the past the terrapins preferred animal material, they now have been eating plant material.  
 

 
Surei Quintana, Stephane Boissinot (Mentor: Stephane Boissinot) 
 
“Investigation of neutral variation in threespine stickleback” (poster presentation) 
 
The threespine stickleback (Gasterosteus aculeatus) is a small teleostean fish and popular model 
organism found in both marine and freshwater habitats throughout the world. It is believed that a 
vicariant glaciation event occurred approximately 20,000 years ago which created novel and 
genetically isolated freshwater populations. To investigate the demographic history of the 
threespine stickleback, we examined genetic variation between freshwater and marine 
populations found around Anchorage, Alaska. Primers for multiple neutral nuclear loci were 
designed using Primer3 and the UCSC Genome browser. DNA was obtained by extraction from 
muscle tissue, as well as from previously prepared samples. The target sequences were amplified 
using PCR, verified by gel electrophoresis and sequenced offsite. Sequence data was edited 
using CLC Main Workbench, while haplotype reconstruction and statistical analysis of the 
sequences was performed in DnaSP 5. Population structure was explored using the software 
programs STRUCTURE and Network. Analysis of the sequences revealed that the degree of 
SNP variation is extremely variable across different loci. The sequences also revealed population 
structure that could suggest gene flow between populations previously assumed to be isolated.  
 
 
Shalini Singh, John J. Dennehy (Mentor: John J. Dennehy) 
 
“Absolute Fitness of Bacteriophage Φ6 host range mutants” (poster presentation) 
 
The emergence of viruses pose severe threats to our universal health, but the ecological 
conditions under which viruses evolve to infect novel host organisms is poorly understood. 
Previously we isolated 15 bacteriophage Φ6 mutants able to infect a novel host, Pseudomonas 
pseudoalcaligenes (ERA). All 15 mutant phage possessed a unique nonsynonymous substitution 
in the P3 gene, coding for pilin binding protein that are responsible for host attachment. 
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Therefore, we hypothesize these mutations to alter the P3 structure allowing the virus to bind the 
host. The following procedures were used to determine the absolute fitness of each Φ6 mutant on 
its standard laboratory host, P. phaseolicola HB10Y and on the novel host, P. pseudoalcaligenes 
(ERA): 1) inoculation of bacterial cultures with 10,000 mutant phage, 2) 24 hours culture to 
allow for phage reproduction 3) enumeration of phage following 24 hrs growth 4) calculation of 
absolute fitness, Wabs

 = log10 (Nf/Ni). The results of study showed the 15 Φ6 bacteriophage 
mutants, absolute fitnesses of the mutant strains on the novel host varied over an order of 
magnitude. In addition, host range expanding mutations incurred a fitness cost on the original 
host, suggestive of antagonistic pleiotrophy. In the future, we will use these mutants to test the 
hypothesis that the absolute fitness of the virus is positively correlated with the probability of 
emergence. 
 

 
Luis R. Vega, Stéphane Boissinot (Mentor: Stéphane Boissinot) 
 
“Molecular Evolution of Dnmt3L in the Orangutan Genome” (poster presentation) 
 
Dnmt3L is a member of a family of genes functioning in de novo DNA methylation. These 
enzymes silence and regulate gene expression by methylating gene promoter regions. The L1 
family of retrotransposons is a prime candidate for this form of regulation. In mice, Dnmt3L 
activity correlates with the silencing of L1 activity during the development of the germ line. This 
relationship, coupled with L1’s rapid rate of evolution, and the host-parasite model between L1 
and its host genome, heavily implies the presence of an evolutionary arms-race between L1 and 
Dnmt3L. We investigated the evolution of Dnmt3L in primates in relation to the rate of 
amplification of the L1 retrotransposon. Surprisingly, we identified several inactivating 
mutations in the Orangutan Dnmt3L genome, prompting an inquiry into the validity of the 
mutations, and the accuracy of the published genomic data. We sequenced the Dnmt3L gene in 
two orangutans and we compared the genome sequence with short read sequences available for 
several other individuals. We failed to find a single of the inactivating mutations in the other 
individuals, thus casting some doubts about the quality of the orangutan genome draft. We also 
found that L1 seems to be much less active in orangutan than in humans suggesting that L1 
fitness cost might be lower in orangutan than in human. 
 
 
Sara Wong, Dr. Alicia Melendez (Mentor: Dr. Alicia Melendez) 
 
“The Role of Autophagy in Lipid Storage” (poster presentation) 
 
Autophagy is a catabolic cellular process in which cytoplasmic elements are engulfed in a double 
membrane autohpagosome and degraded upon fusing with a lysosome. Autophagy has been 
implicated with age related diseases, such as cancer and neurodegerative diseases like 
Alzheimer’s and Parkinson. This process is regulated by DAF-2, an insulin-like receptor. bec-1 
is a highly conserved autophagy gene that acts in a complex that mediates the early steps of 
vesicle nucleation in the formation of an autophagosome. We report that autophagy is required to 
facilitate storage of neutral lipids in C. elegans. We find that loss of bec-1 results in a decline in 
lipid storage in daf- 2 insulin/IGF-1 receptor mutants and in germline-less glp-1 animals, both 
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previously recognized to accumulate neutral lipids and have increased autophagy levels. 
Moreover, similar to our results with bec-1, inactivation by RNAi of additional autophagy genes, 
including unc-51/Ulk1 and lgg-1/LC3, during development, leads to a reduction in lipid 
accumulation. Taken together, these observations suggest a dynamic and potentially anabolic 
role for autophagy in lipid remodeling in C. elegans. Further studies are needed to explain the 
mechanism(s) by which autophagy and bec-1 regulate lipid accumulation. 
 
 
Xiaoou Xie, Mike Hickerson (Mentor: Mike Hickerson) 
 
“COI Gene Sequences of Mitochondrial DNA Identify the Divergence Time of Birds” (poster 
presentation) 
 
The speciation divergence times of existing bird species remained controversial. Using published 
COI DNA barcode data from 71 sister species pairs of birds, we inferred two general pulses of 
speciation. The set of existing sister species diverged in the early Pleistocene 2 million years ago, 
while the second set of pairs diverged from ancestral species only 20,000 years ago, a time that 
coincides with the last glacial maximum. We used MTML-msBayes to estimate the timing and 
number of diversification pulses by way of hierarchical approximate Bayesians computation, a 
simulation-based method that accounts for many sources of uncertainty and demographic 
independence among taxa. To verify the robustness of our conclusion, we performed the analysis 
using different assumed ranges of ancestral effective population sizes and different assumed 
mutation rates. 
 

 
Kristina Zabierek, Dr. Baker (Mentor: Dr. Baker)  
 
“Olfaction in the Colorado Potato Beetle” (poster presentation) 
 
Resistance to pesticides often has negative deleterious effects that can negatively affect 
physiology and behavior, including olfaction. The olfactory response of the Colorado Potato 
Beetle (Leptinotarsa decemilineata) was tested using a Y-maze olfactometer with various 
concentrations of potato plant (Solanum tuberosum) odors. Two populations were tested for 
olfactory response; New Jersey, which is susceptible to Imidacloprid and Mac, which is resistant 
to this pesticide. There were no significant results signifying use of olfaction for foraging in 
either population.  
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Chemistry and Biochemistry 

 
 

 
Nisar Afzal, Dr: Sanjai Kumar (Mentor: Dr: Sanjai Kumar) 
 
“Synthesis of Sox-Br for the Development of Nek-2 Biosensor” (poster presentation) 
 
Protein phosphorylation, which includes both the addition and removal of phosphate group to 
biomolecules such as proteins, plays a significant role in a wide range of cellular processes. 
Nek2 is serine/threonine protein kinase that is critically important in mitotic division. Over 
expression of Nek2 leads to many abnormalities that exists in cancer cells. Despite that there is 
very little information known about the activity profile of Nek2 inside a living cells. The overall 
focus of this project is to synthesize activity based Nek2 biosensors so that the activity of Nek2 
can be monitored in living cell. This involves the use of sulfonamide-oxine (SOX) as 
fluorophore. This project involved the solution phase synthesis of SOX-bromide, so that it can be 
utilized to develop Sox-based Nek2 kinase biosensors.     
 

 
Leslie Babukutty, Prof. Robert Engel  (Mentor: Prof. Robert Engel) 

 
“Cationic Ligands for Ruthenium and Platinum Complexes” (poster presentation) 
 
Prior investigations from this laboratory concerned with the preparation of new types of organic 
cations for a variety of applications have been extended to the preparation of cation-bearing 
ligands with nitrogen coordinating sites for use in complexation reactions with ruthenium and 
platinum cores. The syntheses of the new cationic ligands as well as ruthenium and platinum 
complexes thus generated from them are reported here. These complexes are intended to be able 
to serve as enhanced anti-tumor agents through their interactions with DNA. Preliminary efforts 
and results are presented here. 
 
 
Kevin Chavez, Dr. Luis Vargas (Mentor: Dr. Luis Vargas) 
Department of Chemistry, Queensborough Community College  
 
“REACTIVITY OF TRIS (TRIMETHYLSILYL) PHOSPHITE (TMSP): SYNTHESIS OF THE 
BISPHOSPHONIC ACID OF PHENYLALANINE”  (poster presentation) 

 
Studies have shown that bisphosphonates can focus on bone density and strength thanks to 
antiresorptive functions that program apoptosis in osteoclast cells. Nitrogen-containing 
bisphosphonates are known for their prevalent use in the treatment of osteoporosis, malignant 
hypercalcemia, bone metases as a result of prostate and/or breast cancer, and Paget’s disease. 
Through spectroscopical analysis, reacting the inexpensive phenylalanine with thionyl chloride 
allows us to monitor a common amino acid and study the interaction of the α-amino group in the 
reactivity of tris(trimethylsilyl) phosphite to yield the corresponding bisphosphonate derivative 
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of phenylalanine. The nucleophilic reagent should create the P-C-P bond that is characteristic in 
inhibiting the natural metabolic process of biological phosphates. In this way, the synthesis of a 
bisphosphonic acid of phenylalanine will have the prospect to be used as a bone chemotherapy 
agent and can be further purified for treatments in prescriptive osteoclastic ailments. 
 
 
Rebecca Cho, Jun H. Shin (Mentor: Jun H. Shin) 
Department of Chemistry, Queensborough Community College 
 
“Concentration Dependence of Refractive Index Measured by a Laser Pointer: Refractive index 
vs. Concentration” (poster presentation) 
 
The refractive index of a compound can be used as an analytical technique for the purpose of 
identifying a specific liquid or solid compound.  This technique, however, is rarely adapted to the 
undergraduate laboratory curriculum due to the dependence of an expensive refractometer in 
order to determine the refractive index.  Moreover, the accessibility of the instrument would be 
limited to only a few students in the laboratory. Recently we have developed a simple, accurate 
and inexpensive system which entails the use of a laser pointer and chromatography column to 
accurately determine the refractive index of pure liquids, liquid-liquid mixtures, and temperature 
dependence.  A good relationship was found between the refractive index and various types of 
concentration of acidic, basic, and ionic solutions.  Furthermore, this system can be used to 
calculate the refractive index of a solid indirectly by extrapolating the line of the linear graph 
between the refractive index and percent mass of the solution to 100% (pure solid).   
 
 
David Daniel, Yu Chen (Mentor: Yu Chen) 
 
“Development of a One-pot Palladium-Catalyzed Synthesis of Isoquinoline Scaffolds” (oral 
presentation) 
 
The isoquinoline scaffold is a compound of great importance in the biological field as 
isoquinoline scaffolds are found in many natural alkaloids and pharmaceuticals that exhibit anti 
tumor, antimicrobial, and vasodilative properties.  Previously, isoquinolines had to be extracted 
naturally or synthesized with complex multi-pot reactions.  Previously, isoquinoline scaffolds 
were produced via three methods.  The first method was the Pictet-Spengler reaction, which 
required harsh acidic conditions.   Next, the Pomernza-Fritch reaction was developed, again with 
the utilization of the acid medium.  The third major way to prepare these scaffolds was the 
Bischler-Napieralski reaction, which capitalized on the effects of condensing agents such as zinc 
chloride.  Whereas some one-pot synthesis of isoquinolines exist,  to the best of our knowledge 
there does not exist a one-pot synthesis involving a Sonogashira coupling as the key component 
of the multi component reaction in good yields.  An efficient, cost-effective, and expedient 
method of the synthesis of this scaffold is being investigated.  Through the use of a palladium 
catalyst and a microwave initiator, we have created a successful one-pot reaction to save time, 
optimize the efficiency, and lower the cost of the production of isoquinolin scaffolds, which will 
be of great interest to those in both academy and industry.  
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Anibal Davalos Morinigo, Dibyendu Dana, and Sanjai Kumar 
 
“Synthesis and Characterization of N-Hydroxyar(o)yl Compounds As Inhibitory Agents of 
Protein Tyrosine Phosphatase 1B Activity” (oral presentation) 
 
Protein Tyrosine Phosphatases (PTPs) are a group of enzymes that act in conjunction with 
Protein Tyrosine Kinases to regulate signal transduction in cells. PTPs represent a large family of 
enzymes whose functional assignments remain poorly understood. A prototypical and important 
member of this family is Protein Tyrosine Phosphatase 1B (PTP1B) and is known to act as a key 
regulator in multiple key signaling pathways. An aberrant activity of PTP1B has been linked to a 
variety of human diseases, such as diabetes Type II, obesity, and cancer. Therefore novel 
inhibitory agents are needed for both functional assignments and therapeutic drug development. 
Our research focuses on the development of suitable inhibitory species of PTP1B. The key 
objectives of this research include the synthesis of a small library of N-hydroxyar(o)yl ligands 
using both solid phase and classical solution phase synthetic protocols, and screen them for their 
effectiveness to inhibit PTP1B. The synthesized compounds are purified either by flash 
chromatography or recrystallization techniques, and subsequently characterized using 1H and 13C 
NMR spectroscopy. Efforts are in progress to evaluate the inhibitory behavior of these 
compounds in complex against PTP1B.  
 
 
Anish Desai, Glendon D Mclachlan (Mentor: Glendon D Mclachlan) 
 
“Folding of a Spider-Silk Mimetic with TMANO: The Effect of osmolyte on the conformation of 
a Silk-like Protein” (poster presentation) 
 
Silk from spider is important because it is the strongest material found in nature. However, it is 
not known how this protein polymer is able to exhibit these physical properties. Synthetic silk 
proteins that are expressed in bacteria are not the same as the natural silk and this is thought to be 
because the synthetic silk is partially folded. We hypothesize that osmolytes, which have been 
shown to assist other proteins in obtaining a fully functional 3-D conformation, might help to 
fold silk-like sequences. Therefore, we have carried out titration studies on a spider silk mimetic 
that was expressed in E.coli cells with the osmolyte Trimethylamine N-oxide (TMANO) and 
monitored the structural changes by Circular Dichroism spectroscopy. The results showed that 
the osmolyte, at a concentration of 200 mM appears to be the optimum concentration that allows 
single repeat silk to re-fold to its native conformation. Further studies involving optimization of 
this concentration will be conducted in the coming weeks. 
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Joel Heitman, Dr. Sanjai Kumar (Mentor: Dr. Sanjai Kumar) 
 
“1H AND 13C NMR ASSIGNMENTS OF BENZAZEPINE COMPOUNDS” (poster 
presentation)  
 
Benzazepines are a group of pharmacologically active compounds.  The structural characteristics 
of benzazepines make them potential candidates to inhibit PTP1B, an enzyme involved in 
obesity and cancer. Of the various benzazepines that were synthesized, this study focused on two 
benzazepines, 3-methyl-3H-benzazepine, 1, and N-benzyl-1H-benzazepine, 2. These compounds 
were characterized by 1H and 13C NMR spectroscopy. Variable temperature NMR studies 
showed that compound 2 has a flexible 7-membered ring at room temperature similar to 2,4-
diphenylbenzazepine, a compound that has been previously characterized in our laboratory.  On 
the other hand, compound 1, which has a chiral center at C3, was found to be conformationally 
stable with no ring-flipping observable even at 90 oC. NOE experiments on 1 showed that the 
methyl group at C3 exists in an axial position. Molecular mechanics calculations on 1 supported 
the NMR results suggesting that the steric interactions with aromatic rings at 2 and 4 positions 
destabilized the equatorial methyl.  Specific structural factors that control the ring-flipping of the 
azepine ring has given us a good handle to create a library of compounds that can be tested for 
PTP1B inhibition.  To make this possible, benzazepines containing a -COOH group have to be 
made. A route to making this was attempted by trying to hydrolyze 2,4-dicyanophenyl-
benzazepine. Further work is necessary to successfully achieve this and to synthetically 
introduce -COOH group at various positions of benzazepine. 
 
 
Marjorie Morales, Dr. Luis Vargas (Mentor: Dr. Luis Vargas) 
Department of Chemistry, Queensborough Community College, CUNY 
 
“Reactivity of Tris (trimethylsilyl) Phosphite (TMSP): N-mustard-bisphosphonic acid of Bicine” 
(poster presentation) 
 
Osteoclasts are bone cells that can be used in controlling bone formation by breaking up 
mineralized matrix from the organic bone. This type of bone resorption decreases in activity 
thanks to its antineoplastic characteristic defined by the alkylating agent, in this case, nitrogen-
mustard groups. In this way, synthesizing N-mustard-bisphosphonic bicine will have the 
potential to become a bone chemotherapy agent and can be further purified for drug treatments in 
metabolic osteoclastic diseases. Reaction of the inexpensive Bicine with thionyl chloride will 
produce the bis N,N(2-chloroethyl)bicine acyl chloride. After identification by spectroscopic 
methods, the product will be reacted with 3x excess of TMSP followed by hydrolysis. The 
expected final product: the N-mustard-bisphosphonic bicine, which will combine the directive 
action of bisphosphonates to bone tissue and inhibit osteoclastic resorption with the 
antineoplastic activity of the mustard group. The target product, after studies of their biological 
activities, has the potential to become an improved drug for treatment of metabolic bone 
diseases. 
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May Myat Moe, Dr. Paris Svoronos, Dr. Soraya Svoronos (Mentors: Dr. Paris Svoronos, 
Dr. Soraya Svoronos) 
 
“Determination of the Total Antioxidants’ Concentration in Juices and Tea Beverages via the 
Folin Ciocalteau Method” (poster presentation) 
 
Many commercially available beverages contain large quantities of antioxidants. Antioxidants 
are mostly polyphenols, which are groups of organic compounds that quench the oxidative cell 
damage that is created by the formation of free radicals in the human body. There is an 
increasing interest for alternatives to most commercial beverages and various types of teas that 
can gradually neutralize the damaging effect of free radicals. Various studies have shown that 
five servings of antioxidants per day will maintain a healthy life. The purpose of this research 
project is to use UV-Visible Spectrophotometry to quantitatively measure the total amount of 
antioxidants in beverages using the Folin Ciocalteau Method, previously employed in similar 
studies in oenology. The method was successfully applied with different kinds of tea samples, 
juices, and other beverages using Gallic acid as the standard. Similar studies on the effect of air 
oxidation on the quantities of antioxidants in these same beverages after a week indicated a 
marked decomposition that ranged from 20-80%. 
 
 
Milana Mosheyev, Dr. Glendon McLachlan (Mentor: Dr. Glendon McLachlan) 
 
“Purification of the G-Actin Binding Protein Profilin By Affinity Chromatography” (poster 
presentation) 
 
Profilin is a ubiquitous G-actin binding protein found in eukaryotes, including yeast. It is 
involved in actin polymerization, which regulates cell motility, cell division and cell shape. 
Profilin also binds poly-L-proline sequences in vivo, which is used to guide and localize the 
profilin-G-actin complex at the front of motile cells. The affinity for poly-L-proline sequences 
has been used to make high affinity columns, for specifically binding and separating profilin 
from a pool of non-polyproline binding proteins. A 3M urea wash is used to wash off other 
proteins that bind weakly to the polyproline column, while profilin remains bound. Profilin is 
then separated from the poly-L-proline sequences with 8M urea and collected. At the end of the 
purification, poly-acrylamide gel electrophoresis is used to show that profilin is separated from 
the other proteins in the bacterial lysate. Profilin was the only band visible at 15,000 g/mol.  
 
 
Fathima B. Nazumudeen1, Pedro Irigoyen1, Jun Shin1, Gopal Subramaninam2, Paris 
Svoronos1 (Mentor: Paris Svoronos) 
1Queensborough Community College, 2 Queens College,  
 
“Determination of the Ionization Constant of Carboxylic acids Using Microscale Freezing Point 
Depression Method” (poster presentation) 
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The standard freshmen General Chemistry laboratory uses freezing point depression concept to 
determine the molar mass of a solute using the general equation  

ΔTF = (KF) x (m) x (i) where 
ΔTF= the freezing point depression in oC 

KF = the cryoscopic constant in (oC/ molal of the solvent) 
m = molality  (mol solute/kg of solvent) 

i =  the van 't Hoff factor, characteristic of the ionization of the solute 

We have developed a microscale procedure that uses a LabPro interface and aqueous solutions of 
as low as 0.1g of solute in 3 mL water to determine the ionization constant of five carboxylic 
acids (Ka= 10-1-10-2) using the Van’t Hoff factor at different concentrations. The data are the first 
ones reported at the freezing point of water. Moreover our procedure uses much smaller 
quantities than the standard titration procedures which lead to potentially significant 
accumulations of waste chemicals.  
 
 
Fathima B. Nazumudeena, Valery Morrisa, Carmela Spataforab, Corrado Tringalib, and 
Susan A. Rotenbergc  (Mentor: Susan Rotenberg, Valery Morris) 
 aQueensborough Community College, bUniversita di Catania, cQueens College 
 
“Effects of Resveratrol Analogs on Cell Proliferation and Migration of Mouse Melanoma Cells” 
(poster presentation) 
 
Resveratrol (3, 5, 4'-trihydroxy-trans-stilbene) is found in red wine in addition to other foods. It 
occurs naturally as both trans and cis isomers. It has been shown to have both anti-oxidant and 
anti-cancer properties. There has been recent interest in the beneficial effects of resveratrol 
against cancer cells and in the synthesis of resveratrol analogues with more potent anti-cancer 
properties.  
The focus of this research is to examine the inhibitory effect of resveratrol and its analogues on 
proliferation and motility of metastatic mouse melanoma B16 F10 cells. Resveratrol and several 
related analogues were tested for effects on the proliferation of B16 F10 cells by an assay using 
Alamar Blue. The effect of these compounds on cell migration, an aspect of cellular metastasis, 
is analyzed by using a cell sedimentation assay. The results showed that proliferation is inhibited 
substantially by 50 mM of the parent trans-trihydroxy compound (trans-resveratrol).  In contrast, 
inhibition by the cis-trimethoxy analogue at 50 mM is almost as strong as the parent compound 
and more potent than the trans-trimethoxy compound.  Motility is also substantially decreased by 
50 mM of the cis-trimethoxy compound. However, trans-resveratrol at 50 mM has no effect on 
cell movement.  The results indicate that while none of the analogues are more potent than the 
parent compound as inhibitors of proliferation, the cis-trimethoxy analogue shows novel and 
potent activity as an inhibitor of cell movement and therefore has potential as an anti-metastatic 
agent.  
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Noor Sardar, Jagdeep Singh, Dr. Sanjai Kumar (Mentor: Dr. Sanjai Kumar) 
 

“Towards identification of Nek2 Kinase Substrates” (poster presentation) 
 
Serine/Threonine-protein kinases are major cell signaling enzymes that phosphorylate their target 
substrates in a very specific manner. Any abnormal activity in the function of protein kinase has 
been linked to many human diseases. Nek 2 is a Serine/Threonine kinase that has shown to be 
over-expressed in many types of cancer. Although Nek2 is a drug target for cancer therapeutics, 
much of its in-vivo functions are unknown. One of the main challenges in Nek2 biology remains 
identification of its physiological substrates. To help understand Nek2 substrate specificity, I 
have synthesized a few members of an artificial peptide library using solid phase peptide 
synthesis, and purified them using Reverse phase-HPLC. The final characterization of the 
peptide library has been done using Electrospray-Ionization Mass Spectrometry. Utilizing 
steady-state enzymology, these peptides will be evaluated for their ability to serve as excellent 
substrates for Nek2 kinase. This study is anticipated to shed some lights on Nek2 preferences for 
specific amino acids surrounding the phosphorylatable serine residue. 
 
 
Gurpreet Singh  Asaud Afzaal, Reeta Yadav and Uri Samuni  (Mentor: Uri Samuni) 
 
“SOL-GEL AND NANOGEL ENCAPSULATION OF PROTEINS AND SILVER 
NANOPARTICLES” (poster presentation) 
 
Sol-gel based matrices are shapeless cross linked polymeric solids that thanks to their good 
optical transparency, chemical inertness and ability to encapsulate species of interest have been 
used for a variety of applications. We report on our efforts towards sol-gel co-encapsulation of 
both proteins and silver nanoparticles. Silver nanoparticles were synthesized and characterized 
using Dynamic light scattering (DLS), UV/Vis and Transmission electron microscopy (TEM). 
Similarly we successfully encapsulated proteins in sol-gel matrices, demonstrating that they 
remain intact and functional. This study was expanded to fabrication and characterization of sol-
gel based nanoparticles (nanogels). Current attempts are focused on the encapsulation of silver 
nanoparticles within these nanogels. 

 
 

Xhesika Shanja, Yu Chen (Mentor: Yu Chen) 
 

“One-Pot Synthesis of Isoxazoles by Palladium-Catalyzed Cascade Cyclization-Alkenylation” 
(oral presentation) 
 
The isoxazole scaffold is a compound of importance in the biological field as isoxazole rings are 
found in some natural products such as ibotenic acid and form the basis for a number of drugs, 
including the COX-2 inhibitor valdecoxib, an important Non-Steroidal Anti-Inflammatory Drug 
(NSAID).  Previous methods of production include, AuCl3-catalyzed cycloisomerization of α,β-
acetylenic oximes, Cycloadditions of copper(I) acetylides to azides and nitrile oxides, and by the 
reaction of N-hydroxyl-4-toluenesulfonamide with α,β-unsaturated carbonyl compounds. 
Whereas some one-pot synthesis of isoxazoles does exist, we are developing a new methodology 
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by which palladium is used to catalyze a cascade of cyclization followed by alkenylation with a 
n-Bu4NBr.  An efficient, cost-effective, and expedient method of the synthesis of this scaffold is 
being investigated.  Through the use of a palladium catalyst and a conventional, we have created 
a successful one-pot reaction to save time, optimize the efficiency, and lower the cost of the 
production of isoxazole scaffolds, which will be of great interest to those in both academy and 
industry.  
 

 
Tazio Whyne, Dr. Saffran (Mentor: Dr. Saffran) 
 
“Interstrand crosslink repair in rev3 deficient yeast” (poster presentation) 
 
Interstrand crosslink damage occurs when a covalent bond is formed between both strands of 
DNA. Interstrand crosslinks can be repaired by recombinational or mutagenic pathways. 
Recombinational repair uses genetic exchange between homologous DNA sequences and does 
not produce mutations. In mutagenic repair, DNA polymerase ζ copies past the damaged site 
creating a mutation in its place. We have studied interstrand crosslink repair in yeast missing the 
REV3 gene which codes for catalytic subunits of DNA polymerase ζ. Yeast cells that are rev3 
deficient were more sensitive to crosslinking and had a higher recombination frequency than 
repair proficient cells. In rev3 deficient cells crosslinked induced recombination produced more 
deletions then in repair proficient cells. In conclusion, REV3 function is required for interstrand 
crosslink repair and maintenance of genomic stability.  
 
 
 
 

Family, Nutrition and Exercise Sciences 
 
 
 
Geneva Meredith and Ya-Ching Hung, Ed.D (Mentor: Ya-Ching Hung) 
 
“Joint Control during a Reach-grasp-eat Task in Children with Hemiplegia” (poster 
presentation) 
 
Children with hemiplegia have early non-progressive lesions of the brain that result in a number 
of impairments predominantly on one side of their body. The less-affected hand was shown to 
move slower than the dominant hand of typically-developing children. Little attention has been 
given to the control of the less-affected hand. It is unclear if the less-affected hand of children 
with hemiplegia will have a different joint coordination pattern when performing tasks without 
pre-defined end-point locations. In previous reaching and grasping tasks, there was little 
understanding of how children with hemiplegia coordinate their joints to cope with these multi-
segment tasks. In previous eating tasks, children with hemiplegia were shown to have timing and 
joint excursion deficits as well as proximal compensatory strategies in their more-affected hand 
compared to typically-developing children. During eating tasks, excessive head motion from 
children with hemiplegia was commonly observed, but neither this phenomenon nor head control 
was studied. The current study was performed on ten children with hemiplegia and ten age-
matched typically developed children that randomly participated in the reach-grasp-eat task. The 
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purpose of the study was to examine joint coordination control between children with and 
without hemiplegia during a functional reach-grasp-eat task using 3-D kinematic analysis. The 
current study added to the understanding of the quality of movement control for children with 
hemiplegia during a functional tasks without a pre-defined end-point, demonstrated differences 
in joint control in both hands of children with hemiplegia, and demonstrated the importance of 
head control for children with hemiplegia during an eating task. The results showed different 
joint control for both the more- and less-affected hands of children with hemiplegia compared to 
typically-developing children during a reach-grasp-eat task. The results also demonstrated that 
future treatments or assessment should also consider the potential impact on the joint control for 
both hands.  
 

 
 

Linguistics and Communication Disorders 
 

 
Angela Giraldo, Angelica Penagos, Citlalic Jeffers, Justina Parmiter, Dr. Elizabeth Ijalba 
(Mentor: Dr. Elizabeth Ijalba) 
 
“Effects of Early-Literacy Parent Intervention Using the  Home-Language in Children with 
Communication Disorders” (poster presentation) 
 
Spanish-speaking parents of children with communication disorders are often advised to only use 
English with their children at home.  This notion is based on a limited capacity processing 
hypothesis and assumes that children with language disorders cannot handle the linguistic 
demands of two language systems. Educational planning based on this idea interferes with the 
language and social-emotional development of the child, disrupts family dynamics and is a 
violation of the human rights of the child and the family.  Based on the hypothesis of shared 
semantic networks and interdependency among languages, we hypothesize that with systematic 
early-literacy activities in their home-language, children with language disorders will show 
accelerated language acquisition. Through the project Bilingual Early Literacy and Language 
Acquisition (BELLA) we trained parents to use their home-language and to introduce early-
literacy activities using interactive picture books and play-based interactions. We present data 
from five families and their seven children (mean 3.7 years) obtained after 5 weeks of parent-
training during July-August, followed by 4 weeks of stay at home.  Paired-samples t-tests (pre-
posttest design) show all the children made substantial gains (p<.001) in vocabulary, joint 
attention and in initiating communicative interactions when tested in September.   
 
 
Mary Napolitano, Michelle D’Alleva, Natasha Pashalis, and Melissa Fortunato 
Dr. Lauren Calandruccio (Mentor: Dr. Lauren Calandruccio) 
 
“Normative data for a new sentence recognition test for non-native English speakers” (poster 

presentation) 
 
English speech recognition testing is used in the United States as part of audiological 
intervention. Non-native English speakers face linguistic biases when taking these tests because 
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of the tests’ advanced vocabulary and complex grammar. To reduce these linguistic biases, the 
Speech and Auditory Research Laboratory has created a new speech recognition test. The 
sentence materials used were derived from a lexicon of non-native English speech, with the goal 
of creating a simpler test for non-native speakers. The new sentence materials are now being 
tested on a large sample of non-native English speakers with normal hearing to see how they 
perform. We are investigating the impact of several linguistic and demographic factors on 
performance, including native language, age of English acquisition, number of years in the U.S., 
and setting in which English was learned; these data will be presented. 
 
 

Mathematics 
 
 
 
Todd Gaugler, Dr. Wilson and Tim Heath (Mentor: Dr. Wilson and Tim Heath) 
 
“Apollonian Circle Packings and a Coordinate-Free map between elements of A_\infty and 
Unbounded Packings” (oral presentation) 
 
My talk will cover some of the topics I explored this summer at Columbia's RTG in Number 
Theory. The talk will include a (hopefully) simple geometric explanation of an Apollonian circle 
packing, and will go into numerous extensions of that topic dependent on the amount of time it 
takes to go through necessary background information. I will do my best to make it accessible to 
a wide audience. 
 
 

 
Psychology and Neuroscience 

 
 

Samanta Boursiquot, Kunwar Singh, Annie Roe, Alice Perez, Chris Navas,  
Joanna Lutchman, Sara Resch, Jennifer Johnson and Susan D. Croll (Mentor: Dr. Croll) 
 
“Effects of systemic IL-1 antagonism in a mouse model of Alzheimer’s-like disease” (poster 
presentation) 
 
Alzheimer’s disease (AD) is a progressive, irreversible disease characterized by severe dementia, 
neuronal degeneration, and the accumulation of amyloid plaques. High levels of interleukin-1 
(IL-1), a pro-inflammatory cytokine factor with a variety of effects on the central nervous 
system, are observed in Alzheimer’s patients. Recent literature has suggested that IL-1 elevations 
may contribute to the memory impairments seen in AD.  To examine the potential of IL-1 
inhibition to treat Alzheimer’s disease, we used a mouse model of AD (swAPP/PS-1 double 
transgenic mice).  Systemic injections of the IL-1 inhibitor IL-1 trap were given twice weekly to 
transgenic mice and their wild type counterparts for 6 months starting at the published age of 
symptom onset.  Control animals received mFc, a component of the IL-1 Trap.  During months 
5-6 of treatment, animals were tested in the Morris water maze task to assess spatial memory.  
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Animals were then sacrificed and their brains were sectioned and stained with congo red for the 
detection of amyloid plaques and cresyl violet for general histology. The transgenic mice were 
impaired in the water maze, and IL-1 trap treatment produced a statistical trend toward 
improving performance in both the acquisition and retention phases of the maze.  The number of 
amyloid plaques in the hippocampus was not, however, significantly altered by the IL-1 trap.  In 
addition, there was no correlation between the number of plaques in each animal and that 
animal’s performance in the final water maze acquisition trial.  These findings support the 
developing theory that the memory impairments in AD are caused by the immune response to the 
amyloid plaques, rather than by the plaques themselves. 
 

 
Tricia Coke, Dr. Richard Bodnar (Mentor: Dr. Richard Bodnar) 
 
“c-fos Induction in the Rat Amygdala in Response to the Intake of a Glucose-Saccharin 
Solution” (poster presentation) 
 
The present study examined c-fos expression in the amygdala (AMY) produced by oral intake of 
a palatable glucose (8%) + saccharin (0.2%) solution (G+S). Male rats, food-restricted (85% of 
baseline weights), were pre-trained with a 0.2% saccharin solution over four days and then given 
either 10 ml of the G+S solution or water (control). All rats were sacrificed 90 min thereafter, 
and brains were immunohistochemically processed for c-Fos. AMY neurons showing Fos-like 
immunoreactivity (FLI) were counted in three common representative sections by uninformed 
observers. An initial pilot study found significantly more AMY neurons showing FLI in the G+S 
( = 355.0) relative to the control ( = 215.6) rats. Ongoing studies are analyzing specific AMY 
sub-nuclei for differential c-fos induction as well as other components of the mesotelencephalic 
reward pathway (medial prefrontal cortex, nucleus accumbens, ventral tegmental area) with the 
latter site also exposed to tyrosine hydroxylase immunohistochemistry to determine c-Fos and 
dopamine double-labeling. Additional groups are being tested to differentiate among solutions 
that produce learned flavor preferences conditioned by the sweet taste (oral fructose) or post-oral 
(intragastric (IG) glucose) nutrient actions of sugars and important controls (oral water, IG 
fructose, IG water). The latter controls are necessary because fluid intake in control rats was less 
than that of the G+S rats. These data will provide insights into how the mesotelencephalic reward 
pathway is activated during exposure to unconditioned stimuli that give rise to flavor-taste and 
flavor-nutrient conditioning. 
 
 
Leen Feliciano, Dr. Carolyn Pytte (Mentor: Dr. Carolyn Pytte) 
 
“Adult Neurogenesis in Avian Auditory Cortex, Caudomedial Nidopallium (NCM): 
Lateralization” (poster presentation) 
 
Adult neurogenesis is known to start prenatally and continue throughout life. Zebra finch, a type 
of songbird, is useful in studies that involve adult neurogenesis because we can determine the 
relationship between new neurons and singing behavior. The caudomedial nidopallium or NCM 
is a higher order auditory region in zebra finches, responsible for storing long-term memories of 
tutor songs, and for recognition of novel songs. Novel Cecilia McHughsong learning and 
memory formation are lateralized within the left hemisphere and right hemisphere respectively. 
These processes have a direct and positive correlation to new neuron incorporation in NCM. 



 25 

Using electrophysiological recordings, we can measure learning and memory from habituation 
rates of neuronal responses to playback of auditory stimuli in NCM by recording Recent 
electrophysiological recordings have shown differential learning between the right and left 
hemispheres of NCM, where the left hemisphere possessed a higher rate of new neuron 
incorporation. This is the first study to ever focus on left/right hemispheric differences in 
adult neurogenesis. We compared new neuron number between left and right NCM (n=10). We 
then compared the number of new neurons in NCM with the rate of neural population 
habituation to tutor’s songs recorded prior to perfusion. New neurons were labeled with 
fluorescent marker conjugated to antibody to the cell birthdate marker 5-bromo-2-deoxyuridine 
and the neuron-specific protein Hu. New neurons will be counted using fluorescent microscopy. 
We found significantly more new neurons in left NCM than right NCM. The left hemisphere also 
presented a significantly lower response rate to auditory stimuli than the right hemisphere, 
suggesting song learning. 
 
 
Jackie Finik, Nancy Huynh, Mordecethai Grabie, Taira Davey, Christian  Picon, 
Michelle Yoon, Judy Mason, CSW, Holly Loudon, M.D., M.P.H and Yoko Nomura, Ph.D., 
M.P.H (Mentor: Yoko Nomura, Ph.D., M.P.H) 
 
“Education & Sex: STD Rates in the Sexually Active Female” (poster presentation) 
 
Previous research has displayed that low education level is a significant factor associated with 
sexual risk taking behaviors among adolescents (Luster and Small, 1994). Increased rates of 
sexually transmitted disease (STD)’s, and adolescent pregnancy has resulted in heightened 
awareness of the problematic repercussions of such behavior. This study was designed to 
investigate the relationship between education level and sexual health. 250 pregnant women 
treated at the Mount Sinai Medical Center, were given a baseline questionnaires assessing 
demographic information, including education level, and obstetric history. Additionally, all the 
participants received an intake social history interview, including sexual behaviors, substance 
use, and in-depth financial and interpersonal history by a social worker. The study received IRB 
approval from Mount Sinai School of Medicine and Queens College, CUNY.  
A logistic regression will analyze the risk for STD)’s associated with education level, after 
adjusting for potential confounders such as, age of intercourse, and socio-economic status.  We 
hypothesize that lower  education level will be associated with an increased risk for (STD)’s.  
Increased awareness in the association between low education and an increased risk for (STD)‘s 
should help public health officers eliminate hinderances for receiving education, among young 
individuals living in poverty. That in turn may result in significant changes in the education 
system in low socio-economic areas, which may aid in a reduction of adolescent pregnancy, and 
(STD)‘s.  
 
 
Mordechai Grabie, Michelle Yoon, Rachel Lifshitz, Nancy Huynh, Kristian Picon, Yoko 
Nomura (Mentor: Dr. Yoko Nomura) 
 
“Critical Continuous Neurological Development In Uteru” (poster presentation) 
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Complete early Neurological Development in utero is a crucial component for proper overall 
Neurological and Neurological related aspects of development. Similarly, early childhood 
development plays a major role in future development of the child. Therefore, determining early 
neurodevelopmental abnormalities in children born pre-term will be useful as marker for future 
psychopathology. With such issues in mind, the current study was designed to examine the 
association between pre-term birth (≤ 37 weeks) and neurodevelopmental abnormalities from 
birth to age 4. 
The data came from the Collaborative Perinatal Project from Johns Hopkins University, which 
consisted of pregnant women who received prenatal care and delivered their babies during 1960-
1966. Their 1625 offspring were followed longitudinally. The participants were evaluated for 
mental deviation at 8 months of age; neurological abnormalities as well as non-neurological 
abnormalities at age 1; language perception, hearing, and speech production at age 4. We used 
Chi Square procedures to assess differences between preterm and full term born children on 
various neurodevelopmental indices in early childhood. 
We found that pre-term children, relative to full-term children, had significantly greater 
developmental abnormalities. At 8 months of age, pre-term children showed significantly greater 
mental deviation (P<.0001). At 1 year of age, a larger proportion of pre-term children had 
neurological abnormalities relative to full-term children (P<.0001). At 4 years of age preterm 
children were significantly more likely to have abnormal deficits in language perception 
(P=.013), hearing (P=.021), speech production (P=.026), and global speech and hearing function 
(P=.001) in comparison to children born full-term. 
The study found that preterm children exhibit developmental deficits which put them at greater 
risk for suboptimal cognitive and social development later in childhood. Timely intervention 
through appropriate therapy (e.g., speech & language services) may help these children to 
overcome their deficits.   
 

 
Arifa Islam, Robert Steger, Sarah Lutchman, Liliana Intrabartolo, Joshua C. Brumberg 
(Mentor: Joshua C. Brumberg) 
 
“Does Caffeine Affect Microglia?” (poster presentation) 
 
Microglia are one phenotype of glia of the central nervous system. Primarily acting as 
macrophages, these cells participate in the immune defense system of the brain. Microglia 
acquire energy from adenosine triphosphate (ATP) as well as possessing A1 and A2A adenosine 
receptors. Caffeine is an exogenous substance which acts as an adenosine antagonist. Thus, 
caffeine may affect microglia activation. Our hypothesis was that caffeine blocks the adenosine 
receptors in microglia and thus alters their activation. In order to test this hypothesis, we used 21 
adult female mice and they were randomly placed 7 mice into one of three groups; control, low 
caffeine (0.3g/L of tap water) and high caffeine (1.0g/L of tap water). Mice were allowed to 
drink freely for 30 days. Following 30 days, mice were sacrificed and their brains were post-
fixed in 4% paraformaldehyde. Brains were sectioned at 70 µm on a vibratome. Microglia were 
revealed using the Iba-1 primary antibody which specifically labels microglial cells. Our results 
show that both the low caffeine group and the high caffeine group mice have significantly lower 
amount of microglia than the control group. We also found that there is no significant difference 
in the amount of microglia between the low caffeine group and the high caffeine group. Our 
results suggest that moderate levels of ingested caffeine can impact central microglia levels 
throughout the brain. 
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John Kalambogias, Safraz Khan, Titus Son, Carolyn Headlam, Chia-Chien Chen, Dr. 
Joshua C. Brumberg (Mentor: Dr. Joshua C. Brumberg) 
 
“Microglial Development and Response to Sensory Deprivation in Mouse Barrel Cortex” (poster 
presentation) 
 
The barrel cortex is the region of rodent cerebral cortex that corresponds faithfully to the 
processing signals from the vibrissae. Although a significant amount of information regarding 
the neuronal circuitry, dynamics, and development within this specialized somatosensory region 
has been elucidated, relatively little is known about the property of glial components, especially 
with regards to microglial populations. Microglia are the principal immune cells of the nervous 
system that responds to the constantly updating cellular environment in a very dynamic fashion. 
Here, we investigated the normal as well as disrupted development of microglial profile in 
maturing barrel cortex by chronically depriving sensory signals via whisker trimming every other 
day for thirty days. For the normal development timeline, animals were sacrificed at postnatal 
day 14, 30, 45, and 60. Using immunohistochemical approaches to reveal labeled microglia (Iba-
1), we performed morphological reconstructions as well as densitometry analyses of the 
microglial population as a function of maturation time and sensory experience. Our findings 
suggested that the expression of microglia appear to vary as a function of developmental age and 
is highest at postnatal day 45. Microglia densities are highest in the supragranular layers of the 
barrel cortex. In addition, alterations in sensory experience via whisker trimming from birth does 
not dramatically impact expression of Iba-1, but increases cell body size and decreases process 
length of microglia. These findings suggest that a transitional transformation occurs between 
resting microglia and activation as a result of sensory deprivation.  Increased numbers of 
activated microglia as well morphological changes might be reflective of the brains need to 
remove tissue during critical periods for structural plasticity such as during development and in 
response to chronic deprivation. The results from this study will add to our understanding how 
brain circuits can rapidly adapt to changes in the sensory environment that the animal 
experiences.  
 
 
Firmause Payen, Janice Lenzer, Thomas  Li Alishba Aslam, Diptesh Tailor, and Susan D. 
Croll  (Mentor: Susan Croll) 
 
“The effect of VEGF on astrocyte morphology after seizures” (poster presentation) 
 
Seizures affect approximately 3 million people in the United States.  Repeated seizures can result 
in neuronal loss and corresponding behavioral deficits.  Our laboratory has shown that vascular 
endothelial growth factor (VEGF) protects animals from acute seizure-induced hippocampal 
neuron death and longer-term functional impairments (Nicoletti et al., 2008; Nicoletti et al., 
2010). However, little is known about VEGF’s impact on post-seizure hippocampal astrocytes. 
The current study investigated astrocyte morphology one month following pilocarpine-induced 
status epilepticus (SE) in animals treated with VEGF or with inactivated VEGF. Animals 
received continuous hippocampal infusions of VEGF or inactivated VEGF for 5 days before the 
pilocarpine-induced SE and VEGF infusions continued for 9 days following SE. One month 
later, the brains were collected and stained with the astrocyte marker GFAP.  Astrocytes in both 
the CA1 and CA3 regions of the hippocampus were reconstructed using Neurolucida software 
(Microbrightifeld, Inc.), and their morphology was analyzed in Neuroexplorer software using 
Branched Structure Analysis and Sholl Analysis. Results suggested that VEGF prevented the 
pathological increases in astrocyte size and complexity induced by seizures.  Because cell 
morphology influences cell function, it is possible that VEGF’s effects on post-SE astrocyte 
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morphology impacts the functioning in the hippocampus.  This finding could help explain the 
finding that behavioral preservation induced by VEGF after seizures outlasts the neuronal 
preservation (Nicoletti et al., 2010).    
 
 
Cristal A. Sampson, Richard J. Bodnar (Mentor: Richard J. Bodnar) 
“Acquisition and expression of corn oil-conditioned flavor preferences in rats: roles of dopamine 
D1 and D2 and opioid receptors” (oral presentation) 
Both sugars and fats elicit innate and learned flavor preferences with the latter controlled by 
flavor-flavor (orosensory) and flavor-nutrient (post-ingestive) processes. Previous studies have 
found systemic dopamine (DA) D1 (SCH23390: SCH) and D2 (raclopride: RAC), but not opioid 
(naltrexone: NTX) antagonists blocked the acquisition and expression of flavor-flavor 
preferences conditioned by sucrose and fructose. In addition, systemic DA D1, but not D2 or 
opioid antagonists blocked the acquisition of flavor-nutrient preferences conditioned by 
intragastric sucrose. Given that DA and opioid antagonists reduce spontaneous fat intake, the 
present study examined systemic D1, D2 and opioid antagonist effects upon the acquisition and 
expression of combined flavor-flavor and flavor-nutrient preferences conditioned by a more-
preferred 3.5% as compared to a less-preferred 0.9% corn oil (CO: fat) solution. In the 
expression study, food-restricted rats,were trained (10 days, 2h) to drink either flavored 3.5% 
(e.g., cherry) or 0.9% (e.g., grape) CO solutions on alternate days. Two-bottle tests presented 
with each flavor (cherry and grape) in a 0.9% CO solution occurred 0.5 h after a systemic 
injection of vehicle (VEH), SCH (50-800 nmol/kg), RAC (50-800 nmol/kg) or NTX (0.1-5 
mg/kg). Intake of the 3.5% CO solution significantly exceeded the 0.9% CO intake during 
training. The expression of the robust VEH preferences (87-88%) for the flavor paired with the 
3.5% CO solution was significantly attenuated by SCH [200 (56%), 400 (67%) nmol/kg], RAC 
[200 (61%) nmol/kg], but not NTX. In the acquisition study, five groups of rats received VEH, 
SCH (25, 50 nmol/kg), RAC (50 nmol/kg) or NTX (0.1 m/kg) 0.5 h prior to 10 1-bottle training 
trials of the 3.5% (CS+) and 0.9% (CS-) CO solutions. A Yoked VEH group was also trained 
with its training intakes limited to that of the SCH and RAC groups. Subsequent six 2-bottle tests 
with each flavor presented in 0.9% CO were conducted without injections. VEH (75-82%), 
Yoked (70-88%), NTX (87-93%) and SCH25 (75-84%) groups displayed persistent preferences 
over six days. In contrast, initial acquisition (70-76%) was observed followed by hastened 
extinction in rats trained with SCH50 (65%) and RAC (61%). The influence of both flavor-flavor 
and flavor-nutrient processes in the present study may explain why the SCH and RAC effects 
were less pronounced that those observed with fructose-conditioned flavor preferences. These 
data implicate DA D1 and D2, but not opioid receptor signaling in the expression of fat-induced 
conditioned flavor 
 
Veronica Thornton, Sarah O’Neill, Ph.D., David J. Marks, Ph.D., Jeffrey M. Halperin, 
Ph.D. (Mentor: Jeffrey M. Halperin) 
 
“Early Preschool Predictors of Learning Disabilities in School-age Children” (poster 
presentation) 
 A substantial proportion of young school-age children present with academic problems due to 
reading and math disabilities (RD and MD).  It would be advantageous to be able to predict 
during the preschool years which children are at increased risk for RD and MD so that early 
intervention could potentially prevent such outcomes.  This study focused on the degree to which 
a range of language measures assessed during the preschool years predicted later RD and MD at 
age 7 years.  Children (N=152) aged 4- and 5-years-old were administered a series of tests 
designed to evaluate a range of language abilities.  Specifically, they were tested using the Word 
Structure, Sentence Structure and Phonological Processing subtests from the Clinical Evaluation 
of Language Fundamentals (CELF), and the Comprehension of Instructions and Phonological 
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Processing subtests of the NEPSY.  At 6 years of age they were tested using the Wechsler 
Intelligence Scale for Children – 4th Edition (WISC-IV) and at age 7 years the Word Reading, 
Pseudoword Decoding, Numerical Operations and Math Reasoning subtests of the Weschler 
Individual Achievement Test – Second Edition (WIAT-II) were administered to assess reading 
and math skills. Children were classified as RD if their Word Reading or Pseudoword Decoding 
achievement score was more than 1 Standard Error (SE) of the Mean below their predicted score 
based on the WISC-IV.  They were classified as MD if their Numerical Operations or Math 
Reasoning score was more than 1 SE below their predicted score. Forward Wald logistic 
regression was used to determine the relation between language skills at 4- to 5-years-old and 
later learning disability.  Phonological processing, as measured by the CELF, significantly 
predicted RD at age 7 (B = -.09, df = 1, OR = .91, 95% CI = .836-.996, p = .04).  No other 
language measures predicted later RD over and above the Phonological Processing test.  None of 
the language measures administered during the preschool years predicted later MD.  These data 
indicate a prospective link between phonological processing and later RD and suggest a need for 
early monitoring and intervention when children present with difficulties in this area.  In 
contrast, MD does not appear to be linked to early language difficulties; thus, further study is 
needed to identify early neuropsychological predictors of later MD. 
 
 
Erin Williams, Edna Normand, Dr. Carolyn Pytte (Mentor: Dr. Carolyn Pytte) 
 
“Mold Exposure (Stachybotrus) in the Mouse Model Impairs Learning, But Not Adult 
Neurogenesis in the Hippocampus” (poster presentation) 
 
Mold exposure is a common phenomenon and prolonged exposure has been shown to result in 
flu-like symptoms, anxiety, depression, chronic  fatigue, pain, and cognitive problems --  
together often referred to as Sick Building Syndrome (SBS).   Mold exposure triggers an innate 
immune response, central nervous system inflammation, and autoimmune responses in 
susceptible individuals.  Such responses may be caused by myotoxins, which are released by 
black mold (Stachybotrus) when it forms colonies so that it can weaken potential hosts. The 
overall goal of this work is to establish a mouse model for SBS in response to low levels of 
exposure to black mold spores. Preliminary studies show that our paradigm resulted in impaired 
hippocampal learning and memory tasks in adult mice after mold exposure. We then assessed 
whether mold exposure in mice that demonstrated learning and memory deficits showed 
decreased proliferation of new neurons in the hippocampus dentate gyrus and found no effect.  
Within this context, the aim of the current study is to determine whether mold exposure impacts 
the survival, rather than proliferation, of newly formed hippocampal neurons. Mice (C57BL/6, 
Jackson Labs, n=18) were given either extracted mold spores (casing only), intact mold spores, 
or saline intra-nasally 3 times a week for 6 weeks. Behavioral tests were then conducted and 
animals sacrificed.  Young neurons were labeled immunohistochemically with antibody to the 
neuron-specific protein double-cortin, which is expressed in neurons a few days old to 
approximately 1 month old.  The number of young neurons in mouse hippocampus was 
quantified using an Olympus BX51 microscope and Neurolucida software.  We found no effect 
of mold exposure on new neuron number across treatment groups.  Future work will determine 
whether mold exposure affects new neuron survival at a longer survival time of 40 days using  
the cell birthdate marker BrdU.  
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School of Earth and Environmental Sciences 
 

 
 
Myrna Gatica and Cecilia M. McHugh (Mentor: Cecilia McHugh) 
 
“Global sea level changes revealed in the sediments of the Canterbury Basin, New Zealand 
IODP Expedition 317” (poster presentation) 
 
Continental margins are composed of thick sedimentary deposits containing a record of past 
global sea-level fluctuations. Past relative sea level changes must be understood in order to 
predict the extent of future sea level rise due to anthropogenic impact . The Integrated Ocean 
Drilling Program (IODP) Expedition 317 drilled four Sites (U1351, U1352, U1353 and U1354) 
in the offshore Canterbury Basin, eastern South Island of New Zealand in water depths of 85 m 
to 320 m. One of the main objectives of Expedition 317 was to test the concepts of sequence 
stratigraphy proposed by Vail and co-workers from Exxon Corporation by tracking sea level 
changes across the shelf and slope for the past 5 million years. Multichannel seismic data of the 
EW00-01 survey provide the seismic stratigraphic framework (Lu and Fulthorpe, 2004). 
Nineteen regional seismic sequence boundaries or major unconformities (U1-U19) were 
identified within the Miocene to recent section. The hypothesis is that these unconformable 
surfaces represent major sea level lowerings that occurred during Milankovich 100 ky glacial to 
interglacial cycles. Through shipboard and post-cruise analyses, these seismic surfaces have been 
correlated to the sediments by a multiproxy approach that uses grain size variability, x-ray 
fluorescence elemental analysis and biostratigraphic ages to help map and date the passage of the 
shoreline across the margin, and the amplitude of relative sea level changes through time. These 
findings can be applied globally. 
 

 
Annakarina Marinos1, George Jackman2, Gregory O’Mullan1, and Gillian Stewart1 
1School of Earth and Environmental Sciences and 2Biology Department (Mentors: 
Jackman, O’Mullan, & Stewart)   
 
“Comparative analysis of chronometric structures using striped killifish, Fundulus majalis, as a 
model” (poster presentation) 
 
Society relies upon the harvesting of wild fish populations to provide approximately twenty 
percent of the global protein supply consumed by humans.  Increased commercial harvest has 
caused some researchers to predict a worldwide collapse of marine fisheries in the coming 
decades.  Accurate aging of individuals is a critical tool in the management of fishery stocks but 
multiple methods have been used to produce these estimates.  In this study, we compare two 
common aging methodologies, using otoliths and scales, on individuals of the striped killifish, 
Fundulus majalis.  When comparing ages based on scales of F. majalis to those from otoliths, 
scales underestimated age in 60% of the fish analyzed.  Scales were analyzed from multiple 
regions of the fish to determine if specific spatial locations provided increased reliability of age 
estimates.  It is our hypothesis that the observed variability in scale age estimates may be 
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influenced by altered morphology caused by scale regeneration, making scale regeneration an 
important focus for future research. 
 
Angel Montero, Brian Brigham, Gregory O’Mullan (Mentor: Brian Brigham, Gregory 
O’Mullan) 
 
“Comparison of sterilization techniques on wetland soils from Piermont     
 Marsh, New York” (poster presentation)                 
 
Coastal wetland systems receive significant inputs of nitrogen and carbon due to excessive 
fertilizer runoff from agricultural land and sewer overflow from urban centers.  Nutrient 
fertilization events result in the potential loss of carbon from wetland soils mobilized by 
increased anaerobic microbial decomposition of wetland peat.  Such losses may decrease soil 
stability increasing the likelihood of wetland habitat loss in Hudson River wetland systems.  A 
series of soil slurry laboratory incubation experiments were designed to quantify anaerobic 
metabolic response to carbon and nitrogen additions.  These experiments were inconclusive 
because our group was unable to establish a sterile (negative) control.  To sterilize samples they 
were autoclaved at 121ºC for a total of sixty minutes.  Without a negative control it was difficult 
to differentiate the response of microbial communities to nutrient additions compared to other 
unspecified environmental factors. 
In this study we examined the effects of additional sterilization techniques to generate a 
successful sterile control.  We hypothesized that the original autoclave conditions were 
insufficient due to the formation of heat-resistant spores by anaerobic microbial communities 
when exposed to high-temperature autoclave conditions.  To address this issue we tested; (1) 
longer autoclave conditions and (2) the addition of antibiotics to soil slurries post autoclave.  Soil 
slurries were autoclaved at 121ºC for a total of sixty minutes followed by a second additional 
identical autoclave step forty eight hours later to eliminate any formed spores.  Further, 
antibiotics were added to half of the autoclaved samples.  The longer and spaced out autoclave 
conditions are expected to reduce or eliminate carbon dioxide production, a proxy for microbial 
activity.  With further reduction observed in samples treated with antibiotics.   
 
 
Alexander Ostrobrod, Dr. J. Bird (Mentor: Dr. Bird) 
 
“Stable Isotopic Labeling of Plant Litter for Carbon Cycle Research” (poster presentation) 
 
Soils contain approximately two-thirds of the terrestrial organic carbon pool and are major 
controllers of atmospheric carbon dioxide (CO2), a critical greenhouse gas contributing to 
climate change.  However, important knowledge gaps exist between the role of soil microbial 
communities, plants and the soil’s inorganic matrix that hinder our ability to effectively predict C 
cycling at the ecosystem level and to manage soils as a potential sink for atmospheric CO2. A 
particularly useful approach to better understand the underlying mechanisms driving the 
exchange of C between soils and the atmosphere is the use of stable isotope tracers (i.e., 13C and 
15N) in field and laboratory experiments. The Bird lab’s approach of labeling plant litters with 
stable isotope 13C and 15N will be illustrated along with its utility for two research projects 
relating to the role of soils in climate change. The first example is the production of dual labeled 
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(13C/15N) enriched winter wheat in 2011 for use in an on-going, long-term experiment examining 
the effects of plant diversity on the cycling of C and N among several cropping systems 
commonly practiced in the Midwestern US.  The second example is the production of jack pine 
in 2011-2012 for a new 5-year field and laboratory project that will improve understanding of 
fundamental biological, chemical and physical controls on black carbon (charcoal) degradation 
and transport processes in a northern forest soil. 
 
 
Anirban Sikdar and Cecilia McHugh (Mentor: C. McHugh) 
 
“The 2010 Haiti Earthquake and Prior Events: A Seismotectonic Signal From Offshore 
Sedimentation” (poster presentation) 
 
The Mw 7.0 January 2010 earthquake in Haiti was one of the deadliest in history. It involved 
multiple faults along or near the main Enriquillo-Plantain Garden Fault (EPGF). This left-lateral 
transform is a branch of the northern Caribbean plate boundary across southern Hispaniola. The 
main rupture was strike-slip but almost all aftershocks had thrust mechanisms. Fresh landslides 
occurred along the Tapion Ridge, a compressional structure associated with a restraining bend 
along the EPGF. Earthquake generated mass-wasting and turbidity currents were sampled from 
the Canal du Sud slope (~1000 m water depth), a basin at 1500 m, and the deepest part of the 
strait at 1700 m. The turbidites were strongly correlated by 234Th with a half-life of 24 days. In 
the deepest area, a turbidite-homogenite unit (T-H) extends over 50 km2 and is composed of 
basal sand beds 5 cm thick and 50 cm of mud above. The sedimentary structures in the sand were 
linked to oscillatory motions by internal seiches triggered by the earthquake.  
The T-H unit beneath the 2010 deposit has a 14C age of 2400 cal yrs BP, and interpreted as an 
earthquake triggered deposit. It is nearly identical in thickness, composition and fine structures to 
the 2010 T-H. Notably absent from the record are younger turbidites that could have been linked 
to the historic 1770 AD and other similar earthquakes expected from GPS rates across the EPGF.  
One hypothesis being considered is that earthquakes with a large thrust component such as the 
2010 event reoccur along the Tapion Ridge segment of the EPGF at ~2000 year intervals and this 
sedimentary signal is preserved in Canal du Sud.  
 


