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The mission of the SCSE is to
significantly improve recruitment,
retention and graduation rates for
students in STEM disciplines, with an
emphasis on minority, low-income, and
first generation students. The goals of
the SCSE are being achieved by
enhancing academic support and
mentoring through advising, facultystudent research projects, and peer
mentoring, providing professional
development opportunities to students
through internships, networking
opportunities, connections with leaders
in STEM industries and academic
institutions, career exploration in STEM
fields and the development of
programming focused on reaching
minority, low-income and first
generation students. The SCSE is proud
to serve NEIU and support future
student success in the sciences.
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Associate Dean’s Message
College of Arts and Sciences
Congratulations! Today you are making all of us feel very proud. Making a
research presentation is not an easy task. It involves plenty of work,
persistence, commitment and passion. This is the realization of what
hopefully was a summer interactive learning and engagement on your
discipline.
While today represents a culminating moment, we hope that this is just
one more step towards your larger academic goals. Take a minute to
reflect on how this past summer helped you and your vision of becoming
a scientist, be it in an academic, industrial, or not-for-profit
environment.
This is a moment to thank your faculty mentors, your advisors and
the staff of the Student Center for Science Engagement. These
individuals showed, yet again, their commitment to our mission as a
College and are counting on each of you to carry on with your
success stories.
We are looking forward to seeing you back as a student, or alum.
We hope you will continue your research path, presenting and
representing us at different venues. Go ahead and make us proud!
Marcelo Sztainberg
Associate Dean
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Northeastern Illinois University
Welcome to the Eighth Annual Research Symposium of the Student Center
for Science Engagement (SCSE), Co-sponsored this year with the NIH
MARC NU-STAR Program! We in the Center are delighted to see our
students growing through their experiences in multiple institutions and
disciplines. The conversations this summer among Computer Scientists,
Chemists and Biologists about SACNAS abstract drafts were fun as well as
revealing about the challenges of clear communication. Our conversations
with student researchers showed that our students are learning the
techniques of their fields, meeting regularly with mentors and peers to
troubleshoot and share progress, and that they are making connections not
only at NEIU, but also with a wide array of scientists from outside of NEIU.
Some students worked with scientists at Northwestern University, or at Chicago’s Field
Museum of Natural History, and still others met scientists from other states and nations! These
achievements are possible because of the mentorship provided by faculty advisors, and the
leadership of the SCSE executive board. Critical support also comes from the College of Arts
and Sciences, the Office of Academic Affairs, and the participation of the broader NEIU
community. The dedication of the staff at the SCSE ensured that the students and faculty had
the infrastructure they needed for research. Thank you to each of these groups and to all of
the individuals for their dedication to making this rich and rewarding environment for our
students.
My congratulations to all the participants!
Joel Olfelt
Director
Student Center for Science Engagement
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KEYNOTE SPEAKER BIOGRAPHICAL SKETCH

Vanderbilt University
Dr. Hillyer received his M.S. and Ph.D. from the University of Wisconsin-Madison
under the mentorship of Dr. Ralph M. Albrecht and Dr. Bruce M. Christensen,
respectively. He then completed a post-doctoral fellowship under the
mentorship of Dr. Kenneth D. Vernick (now at Institut Pasteur) at the
University of Minnesota. In 2007 Dr. Hillyer moved to Nashville, TN where
he established Vanderbilt University's mosquito immunology and physiology
laboratory as an Assistant Professor in the Department of Biological Sciences,
College of Arts and Science. In 2014, Dr. Hillyer was promoted to Associate
Professor, with tenure.
Dr. Hillyer's long-term interests lie in the biology of pathogens in the mosquito hemocoel,
focusing on aspects of physiology and immunology that limit systemic infections. In this quest,
the Hillyer lab employs molecular and imaging techniques in efforts to expand our
understanding of the biology of mosquito hemocytes (immune blood cells), pericardial cells
(nephrocytes), and hemolymph (insect blood) propulsion in the mosquito hemocoel (body
cavity). This research is expected to contribute to the development of novel pest and disease
control strategies, and is of interest to vector biologists, insect physiologists, comparative
immunologists, and evolutionary biologists.
In addition to research, Dr. Hillyer is committed to furthering Vanderbilt’s teaching mission.
He designed and currently teaches undergraduate courses in Parasitology and in Epidemiology
and Control of Infectious Diseases. Dr. Hillyer also mentors graduate and undergraduate
students in the research laboratory, and is an active member of several national and
international research societies.
* The National Institutes of Health MARC NU-STAR (Maximizing Access to Research Careers
Northeastern Undergraduate Student Training in Academic Research) Program at Northeastern
Illinois University is a comprehensive educational program for College level juniors. It comprises
innovative curriculum developments that integrate quantitative sciences into the program of
study of the STEM disciplines, diverse research experiences that include research training in
RU/VH universities, structured mentoring and advising, and financial support. The project is
intrinsically interdisciplinary, involving faculty and departments across STEM disciplines at NEIU.

7

8

9

10

Sara Abuhadba2, Denana Miodragovic12, Department of Chemistry2, Northeastern Illinois University, Chicago,
Illinois 60625, Thomas O'Halloran1, Department of Chemistry1, Northwestern University, Evanston, Illinois 60208
Cancer is one of the leading causes of death worldwide. Throughout 2016, in the U.S. alone, there will be
approximately 1,685,210 new cases of cancer along with 595,690 cancer deaths, according to the American
Cancer Society. Researchers are currently experimenting with novel treatments in order to overcome the many
obstacles confronting this disease. Platinum drugs are vital in cancer treatment and are currently used in nearly
half of all chemotherapeutic regimens, often used in combination with other anticancer agents. Both, Cisplatin,
cis-[Pt(NH3)2Cl2] and Arsenic Trioxide (As2O3) are highly successful FDA approved drugs in the treatment of
cancer. Recently, arsenoplatin compounds, a new family of small-molecule complexes of platinum(II) bound to
arsenous acid (As(OH)3), have been synthesized and characterized. According to the NCI-60 screen,
Arsenoplatin-1 (trans-[PtCl(CH3CONH)2As(OH)2 , AP-1]) has shown to be more cytotoxic than Cisplatin
in numerous different cancer cell lines. MDA-MB-231 (triple negative breast) cancer cells were chosen to
determine if AP-1 could bind to DNA. Cells treated with Cisplatin are used as a positive control. MDA-MB231 cancer cells were treated with AP-1 and Cisplatin for different time periods. ICP-MS was then used to
quantify the amount of platinum and arsenic in DNA samples treated with Arsenoplatin-1, and platinum in
DNA samples treated with Cisplatin. The data collected has shown that arsenoplatin compounds do form
platinum-DNA adducts. More platinum-DNA adducts are found in DNA samples treated with AP-1 in
comparison to DNA samples isolated from cells treated with Cisplatin after a 4h treatment. More PtDNA adducts after 4h of treatment could be one of the reasons for AP-1's higher cytoxicity in
comparison to Cisplatin in MDA-MB-231 cancer cells. Further research of this unique class of
compounds will aid to propose a mechanism and understand its application.
American Cancer Society. Cancer Statistics Center. https://cancerstatisticscenter.cancer.org. (Accessed Aug 10, 2016). Miodragovic, D.;
Quentzel, J. A.; Kurutz, J. W.; Stern, C. L.; Ahn, R. W.; Kandela, I.; Mazar, A.; O'Halloran, T. V. Angew. Chem., Int. Ed. 2013, 52, 10749?10752.

Azucena Rosano, Saulius Miniotas, Mary Kimble, Department of Biology, Northeastern Illinois
University, Chicago, Illinois 60625
Acetaminophen (APAP) is the primary active ingredient in many common pain medications. Although
APAP is considered safe to use, exceeding the recommended dose can cause liver damage via oxidative
stress and formation of reactive oxygen species (ROS). Little is known about the long term effects of
sub-toxic doses of APAP. The current question in this study is to determine whether APAP is toxic in
Drosophila melanogaster (fruit flies), and which developmental stages are most sensitive. In dose
response studies Drosophila larvae were raised on food containing 0, 30, 45, and 60mM APAP, and the
number of adults that emerged and the timing of emergence was recorded. Surviving adults were
analyzed for any effect on lifespan. Dosages tested reduced survival to adult with both larval and pupal
stages affected. The relative survival rates to adult stage were 72.0 % (30 mM), 21.3 % (45 mM) & <1 %
(60mM). The studies also showed dose-dependent differences in % of abnormal pupae (~0.5% (0mM),
~4.2 % (30mM), ~7.5% (45mM), and ~7.1% (60mM)). Adults that emerged from the control (0 mM
APAP), 30 mM & 45 mM were collected for aging studies to determine whether the long term exposure to
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APAP affects adult life span. Preliminary results suggest that life span of adults raised on concentrations of APAP ?
45 mM have a reduced life span. Preliminary results from analysis of SOD activity, a measure of cellular response to
ROS, show a linear relationship between SOD activity (U/mg protein) and concentration of APAP in the food.
Similarly, an hydrogen peroxide (H2O2) sensitivity study indicates that adults raised on 30 mM APAP are more
sensitive to cellular damage from the H2O2 than are flies raised on control food. The results suggest that
developing organisms are likely more sensitive to APAP than are adults.

Mariya Stefinko, Cindy Voisine, Michael Stern, Department of Biology, Northeastern Illinois University, Chicago,
Illinois 60625
Fibroblast growth factor receptors (FGFRs) play a crucial role mediating diverse cellular responses, including
cell proliferation, differentiation and cell migration. Intracellular FGFR signaling is activated upon the binding
of an FGF signal, which triggers autophosphorylation and the phosphorylation of downstream signaling
components. Misregulation of FGFR signaling has been implicated in human skeletal disorders and
tumorigenesis. We use the nematode C. elegans, a model organism, to understand the molecular
mechanisms of FGF signal transduction. In C. elegans, FGF signaling is mediated by the EGL-15 FGFR,
which is negatively regulated by the CLR-1 receptor tyrosine phosphatase. Inactivation of CLR-1 leads to
the hyper activation of EGL-15, resulting in a Clr phenotype characterized by the accumulation of clear
fluid within the pseudocoelomic space. The isolation of suppressors of the temperature-sensitive clr1(e1745ts) mutant (Suppressor Of Clr, or "soc" mutants) has been a powerful approach to identifying
core components of EGL-15 signaling. Despite intensive research into FGFR signaling pathways, key
signaling components remain to be identified. A modified, "enhancer" soc screen was conducted to
identify these missing components. We have characterized a subset of the soc mutations isolated in this
screen and have identified a major new gene, which we have termed soc-3, that likely functions in the
EGL-15 signal transduction pathway. We mapped one of the new soc alleles, ay156, to a chromosomal
region that is distinct from the canonical soc genes egl-15 and sem-5. Complementation tests showed
ay156 to be allelic with two other soc alleles, ay158 and n2208. Each of these alleles has a weak Soc
phenotype on its own, but a strong Soc phenotype in the enhancer background. The enhancing effect
suggests that this new gene, soc-3, likely cooperates with other elements of the EGL-15 signaling
pathway. Whole-genome sequencing will be used to identify the molecular identity of this new
signaling gene.

Alyson Cervantes, James Harvey, Joel Olfelt1, Department of Biology1, Northeastern Illinois University,
Chicago, Illinois 60625
With alteration of landscapes, information about populations of endangered species, such as their sizes
and levels of genetic variability, is increasingly important. Leedy's roseroot (Rhodiola integrifolia ssp.
leedyi) is a rare, cliff dwelling plant that is on the U.S. federal threatened, and MN and NY endangered
species lists. There are seven known populations; two in New York, four in Minnesota, and one in South
Dakota. We are investigating the demographics and genetic variability of Leedy's roseroot populations,
and comparing their genetic variability with that of populations of their widespread close relative R.
integrifolia ssp. integrifolia. We censused the Minnesota Leedy's roseroot populations and used polymerase
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chain reaction to amplify DNA based molecular markers (microsatellites) using four micro satellite primer pairs
previously developed for an Asian Rhodiola species. We have a total of 127 Leedy's roseroot samples; 30, 21, and 32
individuals from three of the Minnesota populations, and 41 and 3 samples from two New York populations. We
have also extracted DNA from 35 British Columbia samples and are using 35 previously extracted DNA samples
from R. integrifolia ssp. integrifolia populations in WY, MT (USA), and British Columbia (Canada). Census data
indicates that three of the four Minnesota populations have declined in size since 2015, suggesting that the
populations are under stress. We have successfully amplified four microsatellite regions, with a complete data set
for 67 Leedy's roseroot individuals and 10 Rhodiola integrifolia ssp. integrifolia individuals. We find a total of ten
alleles in Leedy's roseroot, and seven in Rhodiola integrifolia ssp. integrifolia. We aim to obtain a complete data
set for all individuals, and will compare levels of genetic variability between populations, as well as between the
two R. integrifolia subspecies. This will be useful in setting conservation priorities for Leedy's roseroot and in
understanding the dynamics of small, natural populations.

Lynnette Murphy1, Pamela Geddes12, Environmental Sciences Program1 and Department of Biology2,
Northeastern Illinois University, Chicago, Illinois 60625
A common threat to natural areas is plant invasions that could undermine the characteristic native flora,
potentially leading to the extirpation of native species as well as invader dominance. Our research aims to
determine the extent of plant invasion and hybridization by a wetland plant invader in the Volo Bog State
Natural Area, a protected environment and National Natural Landmark, host to ~25 state-threatened
and endangered species. Typha, a wetland plant commonly known as cattail, is classified into three
species: native Typha latifolia, exotic Typha angustifolia, and a hybrid between native and exotic cattail
called Typha x glauca. Both exotic and hybrid cattails are invasive and aggressive, usually overtaking the
native wetland flora. Volo Bog is the only remaining quaking bog in Illinois and it has been protected
because of its unique native flora. Not surprisingly, Volo Bog is host to all three Typha species, but no
studies have addressed the extent of cattail invasion or hybridization. Through observations and
morphological identification, we found native Typha latifolia occurring closer to the bog center, while
we found stands of the exotic and/or hybrid around the bog perimeter. Therefore, we hypothesized
that low levels of hybridization may have occurred in native Typha latifolia individuals located toward
the bog center. We tested our hypothesis using molecular tools and techniques, including DNA micro
satellites, which can detect instances of hybridization that morphological identification can miss, by
sampling 5 individual plants in each of 10 populations of cattails around the Volo Bog area. Our
previous research demonstrated that the native cattail, Typha latifolia, may be at risk of extinction via
hybridization. Therefore, if cattail hybridization rates in Volo Bog are lower than expected, results
from this study may suggest ways in which protection from hybridization may be an important
management decision in the area.
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Kayla Martinez-Soto, Pamela Geddes1, Department of Biology1, Northeastern Illinois University, Chicago, Illinois
60625
Typha domingensis is a wetland plant native to temperate and tropical regions such as Florida and the Caribbean.
There has been speculation that T. domingensis is moving north from its native habitat to areas in the
Midwestern United States, presumably by human transport and increased global warming. The presence of T.
domingensis can be a threat to the native cattail species of the Midwest region, T. latifolia, because T.
domingensis could hybridize with the native, or the other Midwestern species, exotic T. angustifolia. It is
difficult to accurately identify cattail species morphologically due to hybridization that causes similar
phenotypes. In order to determine whether T. domingensis has indeed migrated and established in the
Midwest, we used molecular tools (microsatellites) to address if this technique was useful in distinguishing T.
domingensis from the other Typha species. We tested 6 micro satellite primers that have been previously
used by our lab to distinguish among the 3 Typha species on 11 T. domingensis samples. Our preliminary
results showed that out of the six primers used, all six amplified T. domingensis DNA. However, these
primers failed to provide a "unique" molecular signal for T. domingensis; instead, the molecular signal
overlapped with those of T. angustifolia and T. latifolia. Further testing is needed to accurately conclude if
the primers are specific enough to distinguish T. domingensis from the other three cattail species. By
using micro satellites, ecologists could more accurately identify certain species rather than mistaking
them for native or invading species that may have been incorrectly identified morphologically. This could
result in the development of an efficient course of action to preserve native species or control invaders.
SESSION TWO

Jean Boris Konan, Suhaib Nadaria, Purva Chandel, Zainab Akubat, Amna Irfan, Rachel F. Adler,
Department of Computer Science, Northeastern Illinois University, Chicago, Illinois 60625
Computational thinking involves using logic, finding patterns, creating algorithms, and decomposing a
problem into smaller segments among other computer science concepts. In order to introduce
computational thinking in science classrooms, we created a website for pre-service teachers to show
them how they could teach science concepts through computational thinking. The website explains
Newton's second law of motion via a simulation. Often, students have trouble with this law and
understanding the equation, F = ma. The simulation is a race between two cars of user-specified values
of mass and force. The simulation has various interactive settings that the user can change to play with
the simulation, such as, changing the mass to change the size of the car. We show that if force on an
object increases, the acceleration increases as well, and vice versa. We created the simulation as a race
to make it easier and more exciting to visualize and compare the relationship of the two objects with
specific settings. The simulation helps break down the problem into steps whic allows students to
visualize and predict variables and parameters. In addition, the site uses the information they input into
the simulation to create a distance vs. time graph that reflects the result of the race. Furthermore, we
included a quiz on the simulation and a graph to ensure their understanding of the material as well as a
14

glossary with relevant terms. Pre- and post-tests on pre-service teachers will be used to determine whether the
simulation improves their understanding of the material, as well, as would it be an effective teaching tool. This
website will be a resourceful tool for pre-service teachers and middle school students to utilize to gain a better
understanding of Newton's laws of motion in an interactive manner, while at the same time using computational
thinking.

Mark Mau, Elisabeth Somchith, Chandana Meegoda, Department of Chemistry, Northeastern Illinois University,
Chicago, Illinois 60625
Lithium Ion batteries are an integral part of modern life; they power everything from vehicles to toys to laptops,
tablets and smartphones. In fact, it could be said that lithium ion batteries make portable computing possible as
lithium ferric phosphate (LiFePO4) has an impressive energy density of 250-676 W·h/L1. Early portable
computers used nickel-cadmium batteries with an energy density of 50-150 W·h/L2, which did not provide a
great deal of life to the device. While LiON batteries are powerful, there is room for improvement. The low
electronic conductivity and ionic conduction are major drawbacks of LiFePO4. In this study we created sol
gel versions of several LiMPO4 (M= transition metals Cr, Fe, Co, Ni, Mn and Cu) to test for stability on a
substrate. FTIR spectroscopy was mainly used for the stability study and spectra shows a dominant band
for the stretching and bending modes of the PO43- polyanions. AFM and STM were used to test the
purity of compounds created vs known literature values. Sol gel compounds were applied to substrates
via a simple dip-coating device made from a 12v 10cm micro linear actuator and variable voltage DC
switch system. This allowed for several layers to be thinly applied to a substrate in a uniform and
controlled method, unlike hand dipping which would be tedious and irregular. The samples were
dipped for 10, 30 and 60 second intervals and then tested by IR spectroscopy. It was found that 10
second dip time was sufficient, so all subsequent dipping (1, 10 and 15 dips) were done for 10 seconds
in the solution and 10 seconds out of the solution. Samples were then heated at 200 C for five minutes
each and tested using FTIR, AFM and STM for stability.

Emily Helmke, Reyna Ramirez, John Stefani, Shannon Saszik, Department of Psychology, Northeastern
Illinois University, Chicago, Illinois 60625
Retinal organization in the zebrafish (Danio rerio) makes them an ideal model for studying visual
system function. The electroretinogram (ERG), which reflects the activity of all retinal neurons in
response to light, consists of positive (b-wave) and negative potentials (a-wave) that reflect the activity
of specific neurons. The purpose of this research is to determine how the absence of ganglion cells
(GC) will affect ERG recordings. Zebrafish were randomly selected from home tanks and assigned to
the control group or the optic nerve crush (ONC) group. ONC fish underwent a surgical procedure to
crush the optic nerve to destroy the ganglion cells. For ERG recording, subjects were anesthetized,
paralyzed and secured in a holding sponge. An electrode was placed in the eye and another in the nostril
for the purpose of differential recording. The subject was kept alive via artificial respiration. Retinal
responses to various light stimuli were recorded under light adapted conditions using IGOR software.
IGOR was also used to process and analyze the data. The amplitude of the ERG increased with increasing
flash intensity. However, in the control group the initial rise in the intensity response function, near
threshold, is expected to not be linear, indicating multiple contributions to the positive b-wave of the ERG.
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Consistent with results in other species, after ONC results are expected to show a change in the amplitude of the
ERG response at flash intensities but near threshold only. The usefulness of the ERG as an assessment tool is
dependent on understanding how individual components in the visual system contribute to the ERG response.
Identification of the GC contributions in the zebrafish ERG will further the use of this model system to study
normal and abnormal retinal function under light adapted conditions.

Joshua Kruithof, Winnie Jiang, Imad Rebiai, Elyse Bolterstein, Department of Biology, Northeastern Illinois
University, Chicago, IL 60625
Non-Homologous End Joining (NHEJ) is the DNA repair method to fix double strand breaks (DSB) when the
sister chromatid is not present. The Werner protein is important in facilitating the NHEJ pathway. Werner
syndrome is caused when the Werner gene is deleted and this leads to shortened life span, decreased fertility,
increased cancer. Drosophila Werner is homolog to human Werner and this allows us to study Werner in
flies. Our goal was to use a Werner transgenic mutant to pull out any associated proteins that are used in
NHEJ. We first tagged the Werner gene with green fluorescent protein (GFP) and plan to use both western
blot and protein visualization to confirm its presence. First we had to confirm that the transgenic Werner
protein was functional. We did this by inserting our transgenic Werner GFP mutant into a Werner
deletion fly. If our GFP-Werner transgene was functional, we would see similar results to wild type flies,
as opposed to the Werner deletion flies which are sensitive to DNA replication stress. We induced
replication stress by treating flies with hydroxyurea and determining hatching frequency assays. Our
Werner GFP mutants had similar survival as wild type flies and greater survival than the Werner deletion
showing that our inserted gene is functional. Our next goal is to add in a Rad51 mutant to our WernerGFP mutant. Rad51 codes for a protein essential in Homologous Recombination (HR). This way if we
cause DSB the only method of repair available to the fly is NHEJ, and when we extract our GFP tagged
Werner, any protein associated with it is in the NHEJ pathway. This will allow us to better understand
proteins important during NHEJ.

Nicole M. Hagg, Robynne S. Alegado, Robert C. Jadin, Sarah A. Orlofske, Department of Biology,
Northeastern Illinois University, Chicago, Illinois 60625
Blood flukes, trematode parasites in the genus Schistosoma, have been intensely studied because of
the pathology associated with human infection, yet numerous species infecting wild birds, mammals,
and reptiles have not been as well studied and are seldom considered in studies of aquatic ecology.
However, these species potentially represent a substantial component of biodiversity in freshwater
wetlands and influence species interactions through their multi-host life cycles, transmitting between
snail intermediate hosts and vertebrate final hosts. In addition, some species infecting birds (e.g.
Trichobilharzia spp.) cause swimmers itch (cercarial dermatitis) in humans. Our research question is
what is the diversity, distribution, and host use of the three related trematode families:
Schistosomatidae, Spirorchiidae, and Strigeidae in regional wetlands. We focused on the cercariae larval
stage, which have distinctively forked tails, released from freshwater snails. We hypothesized that
parasite species are specific to their first intermediate host snails and possess specific traits for successful
transmission to subsequent hosts. We used a combined approach including behavioral, molecular, and
morphological data of specimens collected from Illinois and Wisconsin. For behavior, we found species
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differed in the direction of starting movement and in continuous or stop and go movement. Morphologically,
specimens differed in the presence or absence of eye-spots and tail fins. Molecular phylogenetic methods conducted
using the ITS1 and ITS2 gene regions will be used to test if these traits are associated with particular parasite
species and host snails. Expanding our knowledge of diversity, evolution, and natural history of Schistosomatidae,
Spirorchiidae, and Strigeidae, species can be used to help identify species of parasites that are important to human
and wildlife health, to develop parasites as bio-indicators of wetland food webs and function, and serve as a
baseline for assessing how climate and anthropogenic land use change may effect transmission of these parasites in
the future.

Elisabeth DiNello, Humerah Ahmed, Caleb Gallemore, Ting Liu, Department of Geography and Environmental
Studies, Aaron Schirmer, Department of Biology, Northeastern Illinois University, Chicago, Illinois 60625
Many aspects of organismal behavior and metabolism are modulated by biological clocks that oscillate with
24-hour (circadian) rhythms. These circadian clocks synchronize to environmental cues, such as cycles of
light and dark, and allow organisms to anticipate changing environmental conditions and make use of
temporal niches. The circadian clocks' function, as well as the biological processes they modulate, can be
altered by excess artificial lighting (photopollution). Photopollution levels in Chicago are some of the
highest in the world, making it an ideal location to investigate the ecological and health impacts of
nighttime light. While photopollution's effects on specific species (e.g. sea turtles) have been well
documented, research across wider, urban populations is limited. Using a combination of laboratory and
field studies, we examined the effects of relevant nighttime light levels on circadian rhythms in the house
mouse (Mus musculus) model system and in multiple urban wildlife populations. In the laboratory, mice
were exposed to dim nighttime light, increasing in brightness every four weeks. Wheel running activity
was continuously monitored for each animal across all light treatments. In addition, field data on 12
wildlife species were collected from 83 camera traps (provided by the Urban Wildlife Institute at the
Lincoln Park Zoo) across the Chicago metropolitan area. Photographic information was combined
with data from satellite imagery to develop 24-hour activity profiles, and analyzed for variations in
activity based on nighttime light levels and season. Preliminary results show that the animals' total
activity and duration of the active period decreased with the introduction of nighttime light.
Combined, these data provide valuable insights into the impact of photopollution on circadian activity
patterns, and expand our understanding of the anthropogenic effects of artificial nighttime light on
urban wildlife populations.

Zak Zillen, Jennifer Slate, Department of Biology, Northeastern Illinois University, Chicago, Illinois
60625
is a unique type of moss with special cells designed to hold water, creating a moist
microhabitat capable of hosting aquatic microorganisms about which little is known. I identified and
measured diatom algae found growing epiphytically on plants as well as on dried museum specimens
dating as far back as 1898.
plants were collected from Volo, Beulah and Pinhook bogs, all
located within 90 miles of Chicago, and museum specimens were provided by the Field Museum. I found
that soaking in water and squeezing by hand effectively removed diatoms from
and provided
ample specimens while being the least destructive to the moss. The epiphytic diatom community had low
diversity and was dominated by a few species:
,
, and
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. This low diversity could be caused by the unique habitat challenges that exist within
.
creates a low pH environment by actively secreting hydrogen ions which requires the diatom species to be adapted
is effective at holding enough moisture enough to permit aquatic
to acidity. Furthermore, while
organisms like diatom algae to live within, as a land plant they are subject to moisture fluctuations based on local
weather patterns, and so their epiphytic diatoms need to be more tolerant to desiccation. The
species
were found to have uncommonly small pores on the frustule walls which might slow water loss. Knowledge of the
diatom species that grow on
can be useful in paleolimnological climate change studies to determine
when
bogs formed.

Krista Lotesto, Bruce Cuevas, Department of Molecular Pharmacology and Therapeutics, Stritch School of
Medicine, Loyola University Chicago, Maywood, Illinois 60153
MEK Kinase 2 (MEKK2) controls activity of the mitogen-activated protein kinase ERK5 and in vivo models
strongly suggest that MEKK2 activity is an important contributing factor in diseases ranging from
cardiomyopathy to cancer. Therefore, MEKK2 and the signaling proteins that control MEKK2 activity
represent potential therapeutic targets, but pharmacological MEKK2 inhibitors are not currently available
and MEKK2 regulation is poorly understood. CRISPR/Cas9-based genetic screening represents a powerful
technology for defining regulatory networks at the single-cell level, but single-cell assays of MEKK2
required for CRISPR/Cas9 screening have not been described. Herein, we report our development of a
Fluorescence Activated Cell Sorting (FACS)-based MEKK2 signaling assay that can be used to screen a
CRISPR library to identify MEKK2 regulators. We examined the utility of MEKK2-dependent ERK5
phosphorylation as a surrogate indicator of MEKK2 activity in several human cell lines by quantifying
ERK5 activation loop phosphorylation (pERK5) with indirect immunofluorescence. We determined the
pERK5 fluorescence signal intensity induced by multiple reported ERK5-activating stimuli in multiple
human cell lines, and performed z? factor analysis to establish the preferred conditions for a FACSbased separation of cells with active MEKK2 from cells with inactive MEKK2.We discovered that antipERK5 staining of 293T cells stimulated with MEKK2 activator pervanadate provides a means to
effectively separate cells with activated MEKK2 from non-treated cells, and allows us to distinguish and
separate the two populations by FACS. Our data suggest that fluorochrome-linked anti-pERK5 can be
used to sort cells that express CRISPR gRNA that inhibit MEKK2 activity, thereby identifying MEKK2
regulators targeted CRISPR/Cas9 gene disruption. Therefore, we conclude that anti-pERK5-based
immunofluorescence coupled with FACS analysis provides a new tool for performing unbiased genetic
screens utilizing CRISPR/Cas9 library-expressing cells to identify MEKK2 regulators in order to identify
novel pharmacological targets for the treatment of human disease.
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Luis Allende, Robert C. Jadin, Department of Biology, Northeastern Illinois University, Chicago, Illinois 60625
The Sipo snakes, genus Chironius, are one of the most speciose snake genera in South America with 22
recognized species. Most are widely distributed and occupy a variety of different habitats. On Trinidad, at least
two species occur. All snakes on this island are currently classified only by differences in morphology. Some
species are endemic, although most are considered indistinguishable from their mainland counterparts. On
Trinidad, all Chironius populations yet observed have been identified as either C. Carinatus or C.
Septentrionalis. This is curious given the unique geography of Trinidad, its variety of distinct ecosystems, and
tendency of the mountainous landscape to promote speciation. Here we evaluate the molecular
distinctiveness of Sipo snakes on this island, to better assess its relative endemism. Our data included
mitochondrial genes 12s and 16s for 13 species of Chironius available on genbank along with sequences from
four novel specimens and one representing C. Septentrionalis that were generated from Trinidad snakes.
Sequence data were aligned using Geneious and se-al. Phylogenies were built using Bayesian inference and
Maximum Likelihood criteria using mrbayes and raxml respectively. Our reconstructions suggest that an
undescribed species of Chironius exists on the island most closely related to C. Carinatus. We also assess
for the first time in a molecular phylogeny, the position of C. Septentrionalis among Chironius taxa. Our
phylogenies corroborate certain topologies recovered in all previous studies and provide additional
support for resolving others. These findings support the prospect of rapid speciation occurring on
Trinidad and imply that more extensive surveys of native snakes will reveal additional cryptic diversity.

Terry Blaszczak, Raluca Ciupuliga, Stephanie Fonseca, Fareha Nazneen, Elyse Bolterstein, Mary
Kimble, Department of Biology, Northeastern Illinois University, Chicago, Illinois 60625
Acetaminophen (APAP) is one of the most used over the counter analgesics in the US and Western
Europe. While APAP is safe when used at intended doses, over 80,000 APAP overdoses are admitted
to hospitals in the US each year, and toxic levels of APAP may cause fatal liver damage. Despite
extensive studies of APAP's safety and effectiveness, ambiguity regarding the mechanism of APAP
toxicity remains. This study focuses on the effects of chronic, sub-lethal APAP exposure on the
development of Drosophila melanogaster, a widely accepted model for toxicity studies, to investigate
the mechanism of APAP toxicity and its impact on developing organisms. A dose-response relationship
for APAP was established in Drosophila and the rate of larval growth was monitored. To establish a
dose-response relationship for APAP, eggs were added to vials of instant fly food rehydrated with
solutions containing 0mM, 30mM, 45mM, and 60mM concentrations of APAP. Flies were counted daily
as they emerged. A decline in total numbers of emerged adults was visible at 30mM concentrations with
a 21.2% decrease on average compared to the control. Adult emergence decreased by 75.3% at 45 mM
concentrations and 97.1% at 60 mM concentrations. To further explore the effects of APAP on
Drosophila development, we monitored larval development at different APAP dosages. Larval
progression through instar stages showed a two-day delay on 30mM APAP molasses-cornmeal food,
whereas higher concentrations resulted in an overall arrest of larval development at the first instar stage,
with complete mortality by day 11. Our data suggests that APAP toxicity occurs in a dose-dependent
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manner and is stage specific. The findings of this study will aide in understanding the mechanism of APAP toxicity and
provide insight into the safety of prolonged exposure to APAP during critical developmental stages.

Greg Cox, Diana Alzate, Lala Kakooni, Amy Sticha, Dr. Jorge Cantu, Department of Biology
Northeastern Illinois University, Illinois, 60046
Mucolipins (MCOLN) are transmembrane proteins that belong to the sub family of the transient receptor potential
channels (TRP), which is a type of ion channel primarily found in the plasma membrane of lysosomes. In humans, a
mutation of the MCOLN1 gene causes an autosomal recessive lysosomal storage disorder called Mucolipidosis
Type IV. In the model organism Dano rerio (Zebrafish), there are 5 mucolipin genes that are homologs of the
human mucolipins. We have focused our research on understanding the function and the gene expression of two
orthologs of MCOLN 3, mcoln 3a and mcoln 3b. Using pooled RNA extracted from different embryogenic
stages and Reverse Transcription PCR (RT-PCR), we have cloned a portion of the mcoln 3b gene to analyze
expression. Research is still being conducted to identify mcoln 3a. RNA digoxigenin labeled probes were used
to conduct whole mount in situ hybridization to identify which stages mcoln 3b are present. Future direction
of our research will be to use crispr/cas9 method to knockdown mcoln 3a and 3b for functional analysis.
These studies will elucidate the molecular functions of muclipins and their role in normal lysosomal function.

Alexandra Gokee, Juliet Salivo, Rima Rebiai, Emina A. Stojkovic, Stefan Tsonchev1, Kenneth T. Nicholson,
Department Of Chemistry, Department of Biology, Northeastern Illinois University, Chicago, Illinois
60625
Atomic Force Microscopy (AFM) utilizing Peak Force Quantitative Nanomechanical Property Mapping
(PF-QNM) produces high-resolution images by tapping a surface with a probe attached to a cantilever
and measuring the force response curve of the surface at each point of contact. In this project, AFM has
been employed to study the structure of bacteriophytochromes (BphPs), red light photoreceptors,
isolated from non-photosynthetic myxobacteria Stigmatella aurantiaca. Members of this protein family
play a major role in signaling pathways that regulate bacterial growth and development. BphPs are
composed of a photosensory core module that consists of three domains PAS, GAF, and PHY along
with a signal effector domain histidine kinase (HK). The light-sensing module has a covalently bound
biliverdin chromophore (BV), an organic cofactor responsible for detecting light. Based on recently
published X-ray crystallography and electron microscopy experiments on other BphPs, these
photoreceptors are expected to adopt specific structures based upon wavelength of light exposure. Due
to their size and photosensitivity, traditional X-ray crystallography and Nuclear Magnetic Resonance
experiments with BphPs are particularly challenging. However, AFM does not require crystals of the
BphPs in a light-absorbing state, and the experiment can be performed in biologically relevant media. We
have developed AFM methods to analyze protein structure and function. Using this approach, images of
individual protein dimers and protein aggregates were collected on a mica surface. Both light-adapted and
dark-adapted structures have been observed for the chromophore binding domain (PAS/GAF only).
Overall, the goal is to gain a better understanding of the light sensing behavior of these photoreceptors.
For future experiments, the focus will be on minimizing aggregation while still obtaining an appropriate
population of molecules on the mica surface for structural studies. This may involve adjusting the
concentration, ionic strength and centrifugation of the depositing solution and obtaining better temperature
control during AFM imaging.
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Amena Khan, Andrew Mistak, Theodora Koumoutsakis, Saba Ayman-Nolley, R. Breckinridge Church, Department
of Social Work, University of Chicago, Department of Psychology, Northeastern Illinois University, Chicago, Illinois
60625
Children often use "buggy algorithms" to solve math problems, reflecting misconceptions about math. Research
indicates one misconception is that the equal sign means "add all the numbers" or "fill in the blank" rather than one
side of an equation is the same amount as the other side. Research also suggests that gesturing during math
instruction is significantly more beneficial for learning than speech only instruction. We examined the effect of
these two factors on learning math concepts: (1) children's incorrect strategies, and (2) instruction that includes
gesture. Forty-three children participated in a pretest-instruction-posttest design using problems like 6+8+7=
__+7. Some incorrect strategies on the pretest suggested that children had encoded the equal sign (adding all
the numbers up to the equal sign), while other strategies did not (adding all the numbers on both sides of the
equal sign). We hypothesized that children who encoded the equal sign, (used the add to equal strategy),
would learn regardless of type of instruction, whereas children who failed to encode the equal sign, would
learn only when instruction contained gesture. Results showed that for children who did not use the add to
equal strategy, instruction with gesture improved learning more than speech only instruction. In contrast,
children who did use the add to equal strategy were equally likely to benefit from instruction with or
without gesture. This suggests that both internal (children's misconceptions) and external factors
(instructional input that includes gesture) should be considered when evaluating children's learning of
math concepts.

Patricia Leon, Laura L. Sanders1, Jean M. Hemzacek1, Pamela Geddes2, Department of Earth Science1,
Department of Biology2, Northeastern Illinois University, Chicago, Illinois 60625
In this study, two peri-urban watersheds were delineated and characterized by the types of flow
inputs, size and shape of the watershed, land use, soils, vegetation, slope of the streams, and slopes of
the watershed topography. Both watersheds are located in areas of gently hilly terrain that comprise
of restored savannas, woodlands, and prairies. The larger watershed, with an area of 1.8 square
kilometers, contains a parking lot of considerable size draining into a stream that ultimately flows
downstream across a broad river floodplain. A nearby smaller watershed, with an area of 1.3 square
kilometers, encompasses a storm water detention basin from a suburban housing development that
drains into a meandering stream. These two streams eventually drain into the North Branch of the
Chicago River. Therefore, to characterize the water quality at each stream and to assess if water
quality was related to watershed features, water was tested in-situ for water pH, total dissolved solids,
dissolved oxygen, electrical conductivity, and water temperature at various points along the two
streams. Water samples also were collected and tested in the lab for turbidity, nitrate, phosphate, and
chlorophyll-a (which is a measure of algal growth). Although both watersheds were of similar size and
strongly influenced by human development, we hypothesized that given other differences in watershed
features, water quality parameters would be different between the two streams. The comparison
between the two watersheds will provide evidence for the influence of watershed characteristics on
water quality.

23

Alexandra Lopez1, Sergio Barajas1, Marilyn Alam1, Lacy Reyna2, Anthony J Flores1, Maha Khan1, Charles D'lavoi13,
Joann Martinec3, Matt Von Konrat3, Thomas Campbell13, 1Department of Biology, Northeastern Illinois University,
Chicago, Illinois 60625, 2Sustainability Studies Program, Roosevelt University, Chicago, Illinois 60605, 3The Field
Museum of Chicago, Chicago, Illinois 60605
Bryophytes are small, non-vascular land plants including mosses and their relatives. This group of plants are
sensitive indicators of environmental change and are dominant organisms in arctic-alpine and desert habitats
where the effects of climate change are well-documented. Currently, we are focusing on Cook County, Illinois
and comparing specimens collected over the past several years with reported collections from the literature and
online databases to investigate if there has been any climate-related species redistribution. Previous records
indicated 72 species of bryophytes inhabited Cook County. We now have produced a more robust checklist of
all the bryophytes in Cook County, revealing over 200 additional species. The checklist is part of a broader
project that includes the National Science Foundation funded Consortium of North American Bryophyte
Herbaria, see: http://bryophyteportal.org/portal/. That project was created to serve as a gateway to the
taxonomic and environmental research community in North America to address questions of how species
distributions change after major environmental events, both in the past and projected into the future. The
Field Museum has a three-prong strategy for increasing educational and public awareness of bryophytes and
these tools; 1) We are pioneering a Zooniverse Citizen Science project called Microplants Mysteries
allowing the general public to contribute critical data that helps aid the identification of bryophytes, 2)
Leveraging online tools for crowdsourcing opportunities to allow the public to assist with transcription of
scientific labels, and 3) Promoting awareness of the overall project through social media platforms. By
expanding outreach and using the latest social tools, we hope to inspire interest and awareness of these
small plants and the important roles they play.

Joseph Marsili, Cindy Voisine1, Larisa Nonn2, Department of Biology1, Northeastern Illinois University,
Chicago, Illinois 60625, Department of Pathology2, University of Illinois at Chicago, Department of
Pathology, University of Illinois Medical Center, Chicago, Illinois 60612
The prostate is composed of a fibro-muscular stromal and glandular epithelial cells. Cross-talk between
these cell populations is essential for normal prostate development and is involved in carcinogenesis. In
the past year, an estimated 220,800 new cases of prostate cancer (PCa) were diagnosed and 27,540
died of PCa. PCa in African American men occurs more frequently, develops at a much earlier age, and
is more aggressive and lethal compared to men of European descent. Both biological and socioeconomic
factors likely contribute to this disparity. There is currently a paucity of relevant preclinical models in
which to examine biological mechanisms in African American PCa. Patient-derived organoids are a
recently developed in vitro preclinical model which facilitate examination of underlying mechanisms of
disease etiology. However, current models of epithelial organoid growth lack the prostate stroma. To
address this unmet need, we began development of a 3D organoid model that incorporated both primary
human prostatic epithelial (PrE) and stromal (PrS) cells to better mimic the microenvironment of the
organ. Prostate organoids were derived from cells collected from radical prostatectomy tissues from
patients (UIC IRBs: 2006-0679 (PI Behm), (2013-0341(PI Nonn). Mixtures of single PrE-derived and single
PrS-derived cells were seeded in 3D in matrigel. Bright-field microscopy of live organoids and histological
examination of fixed organoids showed that the addition of PrS cells to the culture altered the shape of the
24

organoids compared to the spherical phenotype observed in PrE only cultures. Immunofluorescent analysis of the
basal cell marker p63 showed increased epithelial differentiation in the co-culture organoids. In summary, these data
suggest that inclusion of prostate stroma in co-culture organoid models influences prostatic epithelial organoid
development in vitro. Ongoing studies are focused on molecular analysis or organoid phenotypes and comparison
of AA and EA-derived organoids.

Beatriz Mendoza, Jason Block, Robert Jadin1, Department of Biology, Northeastern Illinois University, Chicago,
Illinois, 60625
The Brown Vine Snake, Oxybelis aeneus, is a non-venomous, slender snake that can reach approximately 1.9
meters in length. Its color ranges from gray to brown with a yellow underside. This species' distribution
extends from the deserts of southern Arizona and western Mexico, through the Tropical rainforest of Central
America, and into the coastal forests of southeastern Brazil. Due to this broad geographic range across
numerous ecological biomes and biogeographic barriers, we hypothesize that this species harbors cryptic
species diversity (i.e. multiple species currently classified as a single species). Our hypothesis was tested
using twenty-eight snake tissue samples across its geographic range. We performed PCR on one nuclear
(PRLR) and two mitochondrial (cyt b and ND4) genes. We analyzed these DNA sequence data using
Bayesian phylogenetic analyses producing an evolutionary tree. Our results suggest O. aeneus is in fact at
least two distinct species, likely separated by an important biogeographic barrier, the Isthmus of
Tehuantepec. This result supports our hypothesis that O. aeneus harbors cryptic diversity in the form of
multiple undescribed vine snake species across its distribution. This study improves our knowledge on
cryptic diversity and biogeographic barriers in the New World.

Eric Rivas, Laura L Sanders, Jean M Hemzacek, Pamela Geddes, Department of Earth Science,
Northeastern Illinois University, Chicago, Illinois 60625
Concerns about water quality are not exclusively related to drinking water, but also are important to
waterways within and around our communities. Often, the overall health of an environmental system
is determined by its water quality. In this study, water quality parameters were examined for two
streams in an urban forest preserve. The first stream collects storm runoff from a parking lot that
drains a shopping plaza, whereas the second stream drains stormwater from a housing development.
Water quality parameters including dissolved oxygen, pH, total dissolved solids, electrical conductivity,
and water temperature were measured using field probes at three locations along the length of each
stream. In addition, water samples were taken for laboratory analysis of chlorophyll-a, turbidity,
nitrate, and phosphate. Finally, at three locations in each of the two streams, six square unglazed
porcelain tiles, each with an area of 20.25 square cm, were deployed to determine chlorophyll a as a
measure of algal biomass. The research hypothesis is that there will be a correlation between chemical
and biological water quality indicators. High levels of nutrients in the water could correlate to higher
algae levels as seen, for example, under eutrophication conditions. Preliminary results showed that
electrical conductivity and total dissolved solids in the streams were similar, but were unusually high
compared to other natural streams.
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Charlotte Salameh, Deirdre Cassidy, Elyse Bolterstein1, Department of Biology, Northeastern Illinois University,
Chicago, Illinois 60625
Reactive oxygen species (ROS) are free radicals that can damage DNA by scavenging electrons from other biological
molecules. Proteins such as Bloom (BLM) and Werner (WRN) can repair this type of damage. In humans, mutations
in these proteins cause Werner Syndrome and Bloom Syndrome, which result in accelerated aging and high cancer
incidence, respectively. In Drosophila melanogaster (fruit flies), mutations in BLM, and the drosophila homolog of
WRN, WRNexo, lead to similar phenotypes as Werner and Bloom patients. Hydrogen peroxide (H2O2) and
paraquat (PQ) are ROS-generating solutions. H2O2 generates hydroxyl radicals (OH) and PQ generates
superoxide radicals (O). We tested the capability of BLM and WRN mutant flies to resist free radical stress
generated by H2O2 and PQ during larval and adult developmental stages. To assess larval H2O2 and paraquat
sensitivity, BLM and WRNexo heterozygous larvae were reared on cornmeal agar containing either 1-3%
H2O2, 0-20mM paraquat, or water as a control. H2O2 and paraquat sensitivity were determined by the
percent of H2O2-treated or paraquat-treated homozygotes that survive to adulthood. To assess adult H2O2
and paraquat sensitivity, mutant and wild type adult flies were placed into vials containing 5% saturated
sucrose filter paper diluted with either H2O2, paraquat, or water; survival was monitored at regular
intervals. Our results show that BLM and WRNexo mutants are sensitive to H2O2 and paraquat, as shown
by decreased survival of both larvae and adults when treated with H2O2 or paraquat. These results
suggest that WRN and BLM help to protect the flies against oxidative stress from chemical reagents. Our
results contribute to a broader knowledge of the involvement of these proteins in genome stability and
longevity.

Karen Segura, Mike Vujanovic, Jennifer Slate, Department of Biology Northeastern Illinois University,
Chicago, Illinois 60625
Freshwater sponges (Porifera) are filter feeding animals with potential as bioindicators due to varying
tolerance to water chemistry. We investigated their taxonomy and distribution in Volo Bog, which has
naturally acidic water and low pollution, and the Chicago River, which is alkaline and polluted. Using a
Zeiss Axioskop 2 microscope at 1000x magnification, we identified sponge species by examining the
three types of siliceous spicules: megascleres, microscleres, and gemmoscleres. In addition, image J was
used to measure spicule dimensions from digital images. Volo Bog contained acidophilic species
(
and
) and species that tolerate a wide range of
pH (
and
). The Chicago River had alkaline species (
and possibly
), with
also known to tolerate moderate
pollution. These results correspond with distribution of diatom algae, with acidophilic diatoms also being
more common in Volo Bog than in the Chicago River, but with pollution tolerant diatoms occurring in
the Chicago River. However, we observed greater morphological variation within sponge species than
that described in taxonomical references, suggesting that the taxonomy of sponges is poorly known.
More sponge specimens need to be collected from the Volo Bog and the Chicago River, to determine if
the variation we observed is ecomorphic and common within species or if the variation represents
undescribed or misidentified species.
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Jessica Silvestri, Ronen Ostro, Cindy Voisine1, Department of Biology1 Northeastern Illinois University, Chicago,
Illinois 60625
Cancer has a major impact on many populations in the United States but may vary in degree of aggressiveness.
Educating people about modifiable risk factors specific to their ethnicity is an important means of preventing and
treating cancer. Prostate cancer in African American men is typically more aggressive than in age matched Euro
American men. One hypothesis is that the aggressiveness of prostate cancer correlates with the level of
Advanced Gycation End products (AGEs). AGEs are also attributed to metabolic disorders such as diabetes,
where glucose availability is particularly high. Glucose molecules interact with free amino groups of lipids or
proteins, leading to the formation of AGEs. AGE accumulation leads to cellular damage. I am using the
nematode C. elegans, which also produce AGEs, to evaluate the level of AGEs present in aging cells and the
effectiveness of small molecule treatment in reducing these levels. Once a small molecule candidate is
identified that lowers AGE levels, it can be further tested in primary human prostate cells grown in culture.
Our end goal is to educate people from different populations about modifiable risk factors such as diet that
may impact their AGE levels and thus the aggressiveness of prostate cancer.

Anthony Smith1, Seyedmehdi Nasr2, Dr. Xuefei Huang2, Department of Biology1, Northeastern Illinois
University, Chicago, Illinois 60625, Department of Chemistry2 , Michigan State University, East Lansing,
Michigan 48824
The emergence of dextran-coated magnetic iron oxide nanoworms (NWs) has gained much interest as
tools to target tumors and cancer cells for detection. NWs provide a biocompatible motif for
conjugating a variety of targeting ligands capable of detection and targeted drug delivery via recognition
of unique surface characteristics of tumors and cancer cells. Furthermore, the morphology and size of
NWs produce a large saturation magnetization value which enhances T2 relaxivity in protons in water
molecules thereby increasing magnetic resonance imaging (MRI) sensitivity. Hyaluronic-acid (HA), a
type of glycosaminoglycan (GAG), was conjugated to NWs yielding HA-NWs. HA was selected as a
targeting molecule as it is an endogenous ligand for the CD44 receptor which is over-expressed and
hyperactive on the surface of tumors and cancer cells. This HA-CD44, ligand-receptor, interaction
along with the distinct over-expression and hyperactivity of the CD44 receptor are features that this
investigation utilizes for targeted detection. The physical and electrical properties of NWs were
characterized using dynamic light scattering (DLS). The cell line used during this investigation in-vitro is
derived from human ovarian carcinoma (SKOV-3). Interactions between HA-NWs and SKOV-3 cells
were studied by measuring iron ion concentration (ppm) using inductively coupled plasma analysis
(ICP). The data produced by ICP analysis suggests that the HA-NWs were effective at targeting the
CD44 expressing SKOV-3 cancer cells and did so with increasing dosage treatments. Although HA-NWs
can be used for early detection of CD44 expressing cancer cells, this platform can also be a vehicle for
anti-cancer drug delivery due to its surface features.
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Melinda Smith, Javier Gonzalez, Laura Sanders, Jean Hemzacek, Earth Science Department National Soil Erosion
Research Laboratory, West Lafayette, Indiana 47907
Atrazine is a commonly used herbicide to control weeds in crops like corn and sugarcane. Recent studies suggest
that exposure to atrazine can result in harmful effects such as endocrine disruption and reproductive concerns in
amphibians and toxicity to humans, especially in local habitats where run-off from fields occurs. Blind inlets are
effective conservation practices used to drain closed depressions in landscapes to minimize loss of sediment and to
prevent potential contaminants from entering drainage ditches and waterways. Currently, limestone is used as a
bed to filter water moving through a blind inlet however; limestone is inert with respect organic pollutants.
Shredded scrap automobile tires may be an alternative to limestone to remove organic pollutants. The aim of
this study was to determine the sorption capacity of tire chips for atrazine. First, a kinetics sorption study
established a baseline on atrazine sorption by tire chips. Then sorption isotherm trials were conducted with
increasing levels of atrazine to investigate the maximum sorption capacity of atrazine by tire chips. About 53%
of the atrazine was sorbed by the tire chips and about 45% of the atrazine still remained in the tire chips after
desorption. These experiments resulted in quantifying the effectiveness of tire chips at adsorbing atrazine

Ryan Solis, Pamela Geddes1, Laura L. Sanders2, Jean Hemzacek2,Department of Biology1, Department of
Earth Science2, Northeastern Illinois University, Chicago, Illinois 60625
Wetlands are ecosystems characterized by soil saturated with water. These ecosystems can support
aquatic and terrestrial communities, but they depend on water availability and quality. Wetlands play an
important ecological role by providing food, habitat, and water for organisms, and functions related to
filtering out nutrients and pollutants. As humans encroach into natural environments, wetlands in periurban environments may be at risk of being polluted by industrial and storm water runoff, sewage, and
other waste. This project aims to characterize water quality and biological parameters of an oxbow
wetland located in a floodplain adjacent to the North Branch of the Chicago River in northeastern
Illinois. Oxbow lakes or wetlands form as meandering portions of rivers are cut off from the main river
channel. It was hypothesized that the water quality and biological activity of the wetland in this study
would show markers of human impact such as high nutrient content and low oxygen levels due to
pollution and nutrient runoff. Field and laboratory measurements of water quality parameters, including
temperature, pH, electrical conductivity, total dissolved solids, dissolved oxygen, nitrate, phosphate,
and chlorophyll-a were recorded from samples at three locations within the wetland and at one site
from the nearby river. Preliminary results showed total dissolved solids and electrical conductivity in the
river were twice as high in the river as in the wetland. Analysis of the other variables will help address if
other differences occur in the oxbow wetland relative to the river, or within the wetland itself.

Elisabeth Somchith, Mark Mau, Chandana Meegoda, Department of Chemistry, Northeastern Illinois
University, Chicago, Illinois 60625
Lithium metal phosphates have attracted the attention of many researchers worldwide as potential
cathode materials for Li-ion batteries. Despite the wide application of Li-ion batteries, safety issues are still
a major concern for these batteries. The electrochemical performances of these batteries are connected to
the electrochemistry of the cathode material, and it is important to develop novel cathode materials for
further development of battery technology. The lithium metal transition phosphate, LiMPO4 (M=Fe, Co,
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Ni, Cu, Cr and Mn) have been potential candidates for active materials for lithium ion batteries. In this study, the
fabrication and electrochemical stability of LiMPO4 cathode materials were investigated. LiMPO4 cathode materials
were synthesized using the sol-gel method and thin films were deposited on mica substrates using a dip coating
apparatus, built during our research project. Dip coating apparatus was set up using linear actuators to control the
rate of submersion. As deposited thin films were annealed at 200 ºC up to 10 hours to improve the quality and
purity of the thin films. Following the annealing process, thin films were characterized using the stretching and
bending modes of the PO43- polyanions under Fourier Transformer Infrared spectroscopy (FTIR). The surfaces
morphologies of synthesized materials were studied using STM (Scanning Tunneling Microscopy). The results
indicated that by increasing the temperature to 200 ºC and the annealing time to 15 hours, LiCoPO4, LiNiPO4
and LiFePO4 gave strong signal of P-O, with peaks at around 1000 cm-1 and 500 cm-1. Further study need to be
done to optimize the characterization of the thin film by using AFM (Atomic force microscopy) and by
increasing the annealing temperature up to 800º C and annealing time up to 20 hours. polyanions under Fourier
Transformer Infrared spectroscopy (FTIR). The surfaces morphologies of synthesized materials were studied
using STM (Scanning Tunneling Microscopy).

Philip Szyjka, Chi-hua Huang, Department of Earth Science, Northeastern Illinois University, Chicago,
Illinois 60625, National Erosion Research Laboratory USDA, Purdue University, West Lafayette, Indiana
47907
Employing blind inlets in the place of conventional tile drainage systems in farm fields is an effective
conservation practice used to drain closed depressions and remove sediments from surface runoff.
Utilizing a filter medium of steel slag in lieu of the conventional limestone gravel is known to reduce
phosphorus loads in field drainage; however, the efficacy of steel slag in various drawdown scenarios in
unknown. This research examines the effectiveness of steel slag as treatment medium using a
laboratory prototype designed to simulate hydrological conditions of a blind inlet. A 1/100 scale blind
inlet cross section contains two compartments separated by a permeable membrane - soil in one
compartment, and filter medium in the other. Two identical boxes contrast the performance between
conventional limestone and steel slag as filters. The soil section of each box was subjected to different
levels of saturation and subsurface flows. While surface flows can operate within a two-dimensional
representation, and the modeling of these flows was successful, vadose zone runs proved ineffective
due to the inadaptability of the soil boxes to adequately represent hydrological processes operating on
much larger spatial and temporal scales. These results suggest that in situ factors including hydraulic
gradient, preferential flow paths, and soil spatial variability must be considered in study design. Further
work is needed to fully understand the complexities of the transition between surface and sub-surface
flows in order to produce a working laboratory prototype that can be used to quantify hydrologic
processes occurring in the field.

Daniela Tapia1, Jean M. Hemzacek1, Laura L. Sanders1, Pamela Geddes2, Department of Earth Science1,
Department of Biology2, Northeastern Illinois University, Chicago, Illinois 60625
This research characterized soil parameters, including presence of hydric soils, relative to natural and
human inputs in peri-urban wetland and stream settings. Wetlands, including those on stream floodplains,
are integral to natural ecosystems: reducing sediment and filtering excess nutrients that can cause
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eutrophication, pesticides, and other contaminants in runoff from human activities, in both agricultural and urban
settings. These wetland functions are due to complex interactions among water, soil, microorganisms, and plants;
therefore, soil characteristics influence wetland functions. For example, soil redox potential, related to soil pH as
well as soil texture, can affect the fate of wetland nutrients such as nitrate. Two wetland sites and two stream sites
in a peri-urban setting were examined for soil characteristics. Soil samples were extracted using a 7/8" diameter soil
probe from different locations within each site, and samples were tested for soil pH, soil color, and soil texture.
Within each site, soil samples represented floodplain, exposed bank, upland, and inundated areas. Soil pH was
measured on a 1:1 soil:distilled-water dispersion using a hand-held probe. Soil color, due to mineral components,
organic content, and wetting conditions of the soil, was measured using the Munsell Soil Color system.
Preliminary findings suggest that soil pH may be an important difference between wetlands and streams. The
clay-rich wetland soil pH levels were slightly lower than those of the clay-rich soils at stream sites. Because soil
pH, as well as soil texture, affects nutrient availability, these results have implications for wetland function in
restricting nitrate movement downstream.

Alejandra Villegas1, John Allen2, Uma M. Nagarajan2, 1Department of Biology, Northeastern Illinois
University, Chicago, Illinois 60625, 2Department of Pediatrics, Division of Infectious Disease, University of
Carolina at Chapel Hill, Chapel Hill, North Carolina 27514
Chlamydia trachomatis infection in women can lead to pelvic inflammatory disease and reproductive
sequela. The chlamydial plasmid has been implicated in oviduct pathology in the mouse model of genital
chlamydia infection. Although plasmid-deficient (CM3.1) and wild-type (CM001) Chlamydia strains infect
mice similarly, CM3.1 has shown reduced oviduct pathology. Reduced pathology is associated with
reduced neutrophil infiltration in vivo. Using an in vivo assay with human neutrophils, it has been shown
that the plasmid is associated with enhanced neutrophil longevity. We hypothesize that the delay in
neutrophil death can delay their clearance by macrophages (efferocytosis) resulting in increased
inflammation. Efferocytosis is a process by which dying cells are removed by phagocytic cells and is an
essential regulator of inflammation. The objectives of this study were to determine the effect of the
chlamydial plasmid on mouse neutrophil apoptosis/necrosis and on efferocytosis by macrophages. An
IFU assay was used to establish equal infection by CM001 and CM3.1 on HeLa cells. Mouse neutrophils
were isolated from bone marrow using EasySepTM negative selection. Annexin V/7AAD staining was
used to identify apoptotic and necrotic neutrophil populations. Calcein AM-labeled neutrophils were
incubated with equal multiplicity of infection (MOI) of CM001 and CM3.1, were fed to mouse
thioglycollate-elicited macrophages, and percentage of efferocytosis was determined by flow
cytometry. Equal rate of infection was achieved using double MOI of CM001 than CM3.1. Neutrophil
isolation from bone marrow, infection by CM00 and CM3.1, and cell death analysis by flow cytometry
was established. An effercoytosis assay was used to determine the differences between CM001 and
CM3.1. Preliminary data suggests that neutrophil apoptosis was enhanced and macrophage efferocytosis
was more efficient with neutrophils infected with CM3.1. We expect that these results will help in the
mapping of the mechanisms leading to disease. isolated from bone marrow using EasySepTM negative
selection. Annexin V/7AAD staining was used to identify apoptotic and necrotic PMN populations.
Calcein AM-labeled PMNs were incubated with equal multiplicity of infection (MOI) of CM001 and
CM3.1, were fed to mouse thioglycollate-elicited macrophages, and percentage of efferocytosis was
determined by flow cytometry. Equal rate of infection was achieved using double MOI of CM001 than
CM3.1. PMNs isolation from bone marrow, infection by CM001 and CM3.1, and cell death analysis by flow
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cytometry was established. An effercoytosis assay was used to determine the differences between CM001 and
CM3.1. Preliminary data suggests that PMN apoptosis was enhanced and macrophage efferocytosis was more
efficient in PMN infected with CM3.1. We expect that these results will help in the mapping of the mechanisms
leading to disease.
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ABOUT THE STUDENT CENTER FOR SCIENCE ENGAGEMENT (SCSE)
The Student Center for Science Engagement (SCSE) is a resource to help students succeed at NEIU and in their
future careers in the sciences. We serve all students interested in the sciences, and we support the following
departments and programs: Biology, Chemistry, Physics, Earth Science, Environmental Science, Computer Science,
Mathematics, and Psychology.
We offer:
One-on-One Professional Advising - Advising in life and physical sciences, advisors assist students in exploring
majors, internships, graduate school, and other career options. Advisors assist students in advancing their
professional training by securing resources that support academic and professional goals.
Signature Workshops -Workshops cover a broad range of topics including study skills, time management,
graduate school, branding and networking, career planning and professional development planning. The
Center emphasizes building strong professional development skills.
Tutoring and GRE Preparation - SCSE provides daily tutoring services in upper-level Biology, Chemistry,
Computer Science, Earth Science, Genetics, Mathematics, and Physics courses. Free GRE classes are
offered annually in summer.
Research Opportunities - Students are encouraged to gain valuable hands-on experience by helping
through summer research opportunities with NEIU faculty and at other institutions.
Conference Attendance and Participation - SCSE supports students to attend and present their research
at conferences locally and nationwide.
Invited Speakers - SCSE invites individuals representing organizations and industry to inform students on
internships and career opportunities in a broad range of fields.
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