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Graduate Research Conference

Foreword

Welcome to the 28th Annual Graduate Research Conference (ORC) presented by the Graduate
Student Associations of both the University of Maryland Baltimore County (UMBC) and the
University of Maryland Baltimore (VMB). Each year the ORe familiarizes graduate students
with preparing for scientific meetings and creates a forum for students in various disciplines to
share their research and ideas with peers, faculty, and the entire UMBIUMBC community. This
year over 165 students from VMB and UMBC programs will present their work as either poster
or oral presentations. We would like to thank each of the presenters for their time and effort to
fonnally communicate their achievements - we commend your hard work and devotion to your
science.

We are privileged to have Dr. Jorge Cham, currently a Research Associate and Instructor at
Caltech, as our Keynote Speaker. Jorge Cham is the creator of Piled Higher and Deerer (PhD),
the comic strip about life (or the lack thereof) in grad school. Often called the Dilbert of
academia, PHD has appeared in the Stanford, MIT, Caltech and Carnegie Mellon newspapers
among others, and it is published online where it receives over 2.7 million page views a month
from over 1000 universities and colleges worldwide.

The ORC organization committees would like to thank everyone who has contributed to this,
year's conference. This day would not have been possible without the numerous members of the
graduate school offices at both UMBC and UMB. Specifically, we would like to acknowledge
Dr. Arthur Johnson, Provost of UMBC, Dr. Scott Bass, Vice Provost of Research and Dean of
Graduate School of UMBC, Dr. Janet Rutledge, Associate Dean of the Graduate School of
UMBC, and Dr. Malinda Orlin, Vice President for Academic Affairs and Dean of UMB
Graduate School. Additionally, we would like to thank the faculty members who have
volunteered their time to serve as judges and mentors. Your dedication to the opportunities and
advancement of your students here today, and everyday, does not go unnoticed.

Finally, this day would not have been possible without the members of the ORC organizing
committees - all of you are amazing and indispensable. We hope that you enjoy your experience
at this year's GRC. We have worked hard to make the day as enjoyable and informative as
possible. We invite you to participate fully in this year's conference, and we look forward to
welcoming you back next year. It has truly been a privilege and an honor to provide a
colloquium for all students of the UMBCIUMB community to present their achievements.

Naresh Sunkara, UMBC
Co-Chair, GRC

Dan Anderson, VMB
Co-Chair, GRC

April 28, 2006 2



Graduate Research Conference

Purpose of Graduate Research Conference
ORC is a one-day conference that provides graduate students from the University of Maryland,
Baltimore County and the University of Maryland, Baltimore the opportunity to present results
of their ongoing research to peers, faculty members, the University of Maryland community at
large and other interested parties. Co-sponsored by the UMBe and liMB Graduate Student
Associations, GRC provides a forum for the exchange of information and ideas.

Purpose of the Graduate Student Associations
The Graduate Student Associations of the University System of Maryland Graduate School exist
to address the needs of graduate student and to provide opportunities for intellectual and
professional development. These goals are accomplished through grants, public presentation of
research, and campus organization services.

Officers of the Graduate Student Associations

UMBC
Tom Vicino, President
Naresh Sunkara, Vice President
Tom Armstrong, External Vice President
Evan Perlman, Treasurer
Elyse Grossman, Historian

UMB
Daniel Anderson, President
Devon Graham, Vice President
Michael Mohammadi, Treasurer
Michelle Weber, Secretary
Shari Miller, Grad Council Representative

GRC Committee Membership

UMBC
Mike Hanson
Sharma Heath
Alark Joshi
Effie Shockley
Daniel Smyth

UMB
Jade Bernstein
Hannah Day
Amy Foraker
Erin Golembewski
Andrew Hebbeler

Sponsors
We would like to thank MD Logistics, Inc., for sponsoring the Graduate Research Conference.
Their generosity and support add to the success of this event.
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GRC Judging Criteria

At the Graduate Research Conference recognition is given to each participant as well as the
presentation deemed to be the most outstanding within each session. Using specific criteria,
faculty judges select the presentation in each session that most closely satisfies the
predetermined requirements. The members of the UMBC and UMC Graduate Student
Associations have agreed upon these criteria thought to be essential to a presentation:

1. identification of the hypothesis, question or statement of thesis;
2. appropriate experimental design or research plan/sources;
3. ability to answer questions;
4. clear presentation of data or findings;
5. interpretation of results/conclusions; and
6. overall impression of presenter and presentation

Judges
At the time of printing, the following faculty members volunteered to serve as judges for GRC
2006:

University of Maryland, Baltimore
Bradley Alger
Manickavasagom Alkondon
Aashvini Belosay
Norman Capra
Nicholas Carbonetti
JanCemy
Leah Cole
Wendy Davidson
Bruce DeForge
Susan Dorsey
Joel Greenspan
Geoffrey Greif
Donna Hanington
Bret Hassel
Beatrice Milon
Alan Myers
Julianne Oktay
Elizabeth Powell
Gauri Sabnis
Dan Schulze
Debra Scrandis
Shambhu Vanna
Kimberly Walker

University of Maryland, Baltimore County
Silvio Avendano
Scott Bass
Shawn Bediako
Karen Carpenter
Eleanor Chlan
Thomas Cronin
Theresa Good
Muddappa Gowda
Guido Knapp
Leslie Morgan
Nezhat Olia
Katherine Seley-Radtke
Janet Rutledge
Ana Maria Schwartz
Krishna Sivalingam
Ravi Ujjinamatada
Lisa Kelly
Carolyn Tice

UMBCAlumni
Anocha Yimsiriwattana
Diane Maloney-Krichmar
Behuaz Z. Quigley
Roman Sznajder
Martin, William R
Robert Marrero
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Agenda

Time Event Place

8:00-8:30 Registration University Center 3rt! Floor
Lobby

8:30-9:00 Opening
Committee Chair

University Center
Ballroom

9:00-12:00 Morning Sessions
Oral Sessions
Poster Sessions

Various Meeting Rooms

iz.oo-t :00 Lunch University Center
Ballroom

1:00-2:00 Keynote Address
Dr. Jorge Cham

University Center
Ballroom

2:00-5:00 Afternoon Sessions
Oral Sessions
Poster Sessions

Various Meeting Rooms

5:00-6:30 Awards and Closing University Center
Ballroom

April 28, 2006 5
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Keynote Address

Dr. Jorge Cham

About the talk

A recent survey by U.c. Berkeley found thai 95%
of all graduate students feel overwhelmed, and over
67% have fell seriously depressed at some point in
their careers. In this talk. Jorge Cham recounts his
experiences; bringing hUl110r mto the lives of
stressed out academics, examines the source of
their anxieties and explores the guilt, the myth, and
the power of procrastination.

Rough outline:
• How "Piled Higher and Deeper" got srartec
• Grad students ill the media and popular
perceptions
• The big question: Why grad school?
• Average sri pends
• PhD goes global" you are not alone
• The power of procrastination: arguments In favor
of putting things off
• Guilt and losing your mojo: com man causes for
depression in grad school

Talk duration: 45 nunutes, 15 minutes Q&A

April 28, 2006

Biography

Dr. Jorge Cham was born and raised In the Republic of
Panama. He obtained his 13S in Mechanical Engineering
from Georgia Tech and his M.S. and Ph.D. In Mechanical
Engineering (specializing In Robotics) from Stanford
University, where he started drawing PhD conucs. He is
currently a Research Associate and Instructor at Cauech. Dr.
Cham is the author of "Piled Higher and Deeper" (PhD), the
popular ccnuc stnp about life (or the lack thereof) III grad
school. PIiD comics started as a Stanford Daily strip in
1997

Often called the Ditbert of academia, PhD has appeared in
the Stanford, MIT, Caltech and Carnegie Mellon
newspapers, among others, for the past seven years. It IS
published online where it receives over 2.7 million page
views a month from over 1,000 universities and colleges
worldwide. The strip has appeared or been featured in the
journal Nature, the Chronicle of Higher Education. IEEE
Potentials magazine, Math Horizons magazine and has been
linked to by USA Today's website. Two collections of the
strips have been published: "Piled Higher and Deeper: A
Graduate Student Comic Strip Collection" and "Life is
Tough and Then YOLIGraduate: The Second Collection of
Piled Higher and Deeper COIllIC Strips". Profits from his
book and other PhD merchandise have gone to orphanages
in his native Panama and to the World Wildlife Pund.
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Poster Presentations
Anatomy and Neurobiology

Aranmolate, Olusegun
Sae, Mihyun
Bissonette, Gregory
Chelasani, Kavita
Gallagher, Sandra
Lloyd, Amy
Martins, Gabriela
Quiton, Raimi
Schwarz, Jaclyn
Siebert, Aubrey

Biochemistry
Borzok, Maegen
Charpentier, Thomas
Ganguly, Soumya
Gonzalez, Mileidy
Hewavitharana, Thamara

Cancer Research
Kielek, Katherine
Reid, Sarah

Mechanical Engineering
Amanuel, Yared

Molecular Biology
Baugher, Joseph
Herrera, Anthony
Howard, Alicia
Juakiem, Wasseem
Kerr, Justin
Lannon, Kate
Lim, Precious
Wauchope. Akelia

Sociology
Ayd-Simpson, Loretta
Boynton, Sara
Cross, Israel
de los Rios, Carolina
Lloyd, Jennifer
Piggee, Sr., Tommy

April 28, 2006

Morning Session

Oral Presentations
Chemical Engineering

Hanson. Michael
Smith, Derek
Ymele-Leki , Patrick

Chemistry
Hankus, Mikella
Li, Honggang
Lu, Yi
Lu, Xuefang
Kiser, John
Navamal, Mettachit

Civil and Environmental
Engineering

Choi, Mona
Computer Science

Agarwal, Sheetal
Gurzick, David
Joshi, Alark
Kodeswaran, Palanivel
Vartak, Nimish

Electrical Engineering
Okusaga, Olukayode

Health Sciences
George, Niraj
Michael, Johnson

History
Duncan, Katie
Roca, Steve
Spahr, Jeremy

Humanities
Carlin, Cherisse
de Angulo, Santiago

Immunology
Dolan, Brian
Prabhakara, Ranjani
Satpute, Shailesh
Weber, Michelle

Language and Linguistics
Arevalo-Guerrero, Elisabeth
Vinogradova, Polina

-
Oral Presentations, Cont.
Mechanical Engineering

Dyer, Philip
Gonzalez-Mancera, Andres
Salloum, Maher

Molecular Biology
Padmanabhan, Achuth
Padmanabhan, Achuth
Puttabyatappa, Muraly

Pharmaceutical Sciences
Kitchens, Kelly
Upreti, Vijay

Physics
Thanvanthri, Sulakshana
Weldegaber, Mengsteab
Zeng, liaoning

Social Work
Acquavita, Shauna
Bina, Rena
Castellanos, Karen
Doyle,Otima
Gantt, Ann
Gantt, Ann
Gibbons, Maya
Greeno, Elizabeth
Hayward, R. Anna

To 010

Barn' • Kimberly
Grah , evon
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Poster Presentations
Chemical Engineering

Cowan, Christopher
Ramos, Irina

Chemistry
Davis, Sonnet
Ke, Haohao
Sadler, Joshua
Sunkara, Naresh
Zhang, Yu
Zhang, Peng
Zhao, Chumang

Civil and Environmental
Engineering

Alba, Alicia
Fraley. Lisa
Jordan, Nikisa

Computer Science
Holder, Robert
Nappier, Jason
Ordonez, Patricia
Roberts, Jameelah

Electrical Engineering
Siraj, Zaker

Health Sciences
Hoppman. Nicole
Roche, Joseph
Schilling, Chrissy

Immunology
Hebbeler, Andrew
Rajagopal, Deepa

Microbiology
Chalmers, Natalia
Techtmann, Stephen
Williams, Calvin

Pharmaceutical Sciences
Zarabi, Bahar

Psychology
Day, Hannah
Sandusky, Stacey
Weiss, Karen

Toxicology
Gupta, Rupesh
Potnis, Pushya
Kulkarni, Girish

April 28, 2006

Afternoon Sessions

Oral Presentations
Anatomy and Neurology

Danilov, Camelia
Laing, Jennifer
Richards, Erica

Cancer Research
Brennan, Sarah
Desai, Bhavik
Desai, Bhavik
Huang, Jun
Khandelwal, Aakanksha
Lin, Jing
McMullin, Ryan
Reader, Jocelyn
Schayowitz, Adam

Education
Hassan, Asli
Hervey, Joy
Shaughnessy, Colleen
Shin, Joan Kang

Mathematics and Statistics
Gurtuna, Filiz
Shevchenko, Olena
Siddani, Ravi
Soane, Ana Maria
Sun, Zhibin
Vallejos, Ronny

Public Policy
Eberly, Todd
Hanlon, Bernadette
Kelly ur, Francis
Roberts, Darryl

Social Work
Hughes, Anne K.
Larsen, Kelli
Miller, Shari
Park, Juyoung
Parker, Karen
Pittman, Joan
Smith-Osborne, Alexa
Wilson, Carrie
Wooten, Nikki

Oral Presentations, Cont.
Sociology

de los RiDS, Carolina
Hill, Sarah

Toxicology
Barnett, Kimberly
Graham, Devon
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ANATOMY AND NEUROBIOLOGY

Indentitication of Melanopsin (OPN4) Coupled
G-proteins in Whole Mouse Retina
Olusegun Aranmolate, Julie Wolf, Marquis Walker
and Phyllis Robinson

Melanopsin is a photo-sensitive G-protein coupled
receptor expressed in a subset of retinal cells.
Experiment" with rodless. coneless, and melanopsin
knockout mice have shown that melanopsm is
important in regulating the circadian rhythm in
mammals. Experiments with mouse melanopsin
expressed in an heterologous cell culture system
suggest that the receptor can activate transducin, a G-
protein known (0 be activated by visual pigments.
However, the spectral properties of this activated
melanopsin is different than that found for the
endogenous receptor, suggesting thai melanopsin may
interact with a different O-protein in vivo. In this
experiment, we are trying to elucidate which class of
alpha O-proteins: Gs, Oi/o, Oq and 012, are expressed
in the retinal ganglion cells that also express
melanopsin. The experimental approach involves the
use ofbioinformatic techniques, systematic primer
design, RT-PCR, cloning and nucleotide sequencing.
Using multiple sequence alignments of known mouse
alpha Gs proteins, specific primers were designed and
used to PCR amplify eDNA from whole mouse retina,
as well as to amplify eDNA from melanopsin-
expressing retinal cells. The PeR products were cloned
and their DNA sequence was determined. Sequence
data suggests that the primers specifically amplified the
alpha Gs sequences including alpha Gs, alpha Gs(XL),
and alpha Gstolf) sequences, as no other cDNAs from
other G classes were obtained. These results suggests
that alpha Gs subunit might be a candidate for the
activation of melanopsin. This is contradictory to
current research knowledge which suggests that
rnelanopsin is activated by the alpha Gq subunits.
Additional experiments arc on-going to design primers
specific for the remaining classes ofO-proteins.
Additional experiments will also include performing in
situ hybridization with high expressing melanopsin
cells, coupling melanopsin with the alpha Gs subunit.
and activating the coupled system.

GRC April 28, 2006

Age-Dependent Functions of UPAR During
Interneuron Development
Mihyun Bae, Michelle C. J. Hannon, Gabriela J.
Martins, Wendy M. Mars, George K.
Michalopoulos, Cristian Achim and Elizabeth M.
Powell

The balance between excitatory and inhibitory
neurotransmission must be maintained for proper
neural circuit function. In the cerebral cortex, the local
GABAergic intemeurons are the main source of
inhibition. Adult mice with a targeted mutation of the
gene encoding urokinase plasminogen activator
receptor (uPAR) have decreased numbers of
neocortical GABAergic Intemeurons, leading to
seizures. The cerebral cortical GABAergic
interneurons are composed of three non-overlapping
subpopulations expressing calcium-binding proteins,
parvalbumin (PV) and calretinin (CR), and the peptide
somatostatin (SST). During the adult period, uPAR-I-
mice show a loss of PV+ intemeurons and norrnal
numbers of SST + and CR+ cells in the parietal cortex.
The interneuron defect has been attributed to decreased
levels of hepatocyte growth factor/scatter factor
(HOF/SF). HGF/SF must be cleaved to activation by
either urokinase plasminogen activator (uPA) or tissue-
type plasminogen activator (tPA), and the loss of uPAR
can decrease the enzyme activity of uPA. In this study,
the uPAR-I- mice were crossed with an HOF-
overexpressing line (GFAP-HGF mice) to rescue the
interneuron defect. In uPAR-f-/OFAP-HGF mice, PV+
GABAergic interneurog numbers are increased
compared to uPAR-I- mice. Therefore, interneuron
defects in uPAR-I- mice is due to decreased HGFlSF
levels and can be overcome by increasing HGF/SF
levels. Interestingly, increased numbers of intemeurons
of each subtype are detected in the cortex of uPAR-f-
mice at earlier postnatal ages. Furthermore the number
ofGABAergic Interneurone ofuPAR-I·:< GFAP-HGF
mice is increased. Thus, the loss of uPAR leads to
abnormal differentiation and subsequent incorrect
circuit formation which are enhanced by overexpressed
HGFfSF. Ongoing experiments are focused on seizure
behavior of HGF-overexpressing mice at postnatal
stages.

This work was supported by a grant from the Epilepsy
Foundation and National Alliance for Autism Research
(NAAR).
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Assessing Prefrontal Cortical Function in Mice
Gregory Bissonette, Gabriela Martins, Michelle
Lande, Geoffrey Schoenbaum and~lizabeth Powell

With the advent of mouse models of human disorders,
such as epilepsy and autism, researchers have become
increasingly interested in a task to lest fundamental
prefrontal functions in mice. One candidate is a variant
of the Wisconsin Card Sorting Test used to assess
prefrontal function in primates and rats. However, a
published report using mice reported no effect of
shifting between stimulus dimensions on behavior in
this task, raising the question of whether mice form
attentional sets. This study re-examined this question
in adult male C57BU6J mice, altering the paradigm to
include additional exemplars of each dimension to
encourage the formation of an attentional set Mice
were trained to dig in different odorized media for a
food reward; reward location was cued by either the
odor or the digging medium in each problem. Testing
began with a simple discrimination, followed by a
compound discrimination. The mice were trained on 3
compound discriminations or intradimensional shifts,
followed by a reversal, and finalll an extradimensiona1
shift, in which the irrelevant dimension became
predictive of reward. Under these conditions, the mice
became progressively better at acquiring
discriminations within the same dimension and
performed significantly worse when required to shift
their attention to the irrelevant dimension. The mice
also performed worse on the reversal tasks. These
effects were sensitive to the anti-epileptic agent
topiramate, which is reported to adversely affect
prefrontal functions in humans. These findings show
that under proper testing conditions mice show
evidence of the formation of attentional and affective
sets, which appear to assess a fundamental property of
prefrontal circuits across species. These abilities are
disrupted by a pharmacological agent known to affect
prefrontal functions in humans. Thus mice are a
potential model in which to examine the effects of
drugs or genetic manipulations within these learning
domains.

The Role of N-cadherin in Regulating
Neurogenesis
Kavita Chalasani, Keisha John, Sang-Yeob Yeo,
Ajay Chitnis and Rachel Brewster

During neurogenesis, precursor cells differentiate to
form different neuronal cell types in response to
various molecular signals. Regulation of ncurogenesis
is therefore a critical factor for normal development.
Following neural tube formation, neural precursor cells
are arranged as an epithelial layer in the ventricular

GRC April 28, 2006

zone, while neurons arc loosely associated
mesenchymal cells found in more basal regions of the
neural tube. As precursor cells undergo differentiation,
they loose contact with their neighbors, in a process
characterized by loss of adherens junctions[l]. Down-
regulation of cell adhesion is thus an important feature
of neurogenesis. However it is not understood whether
loss of adhesion is a prerequisite or a mere
consequence of differentiation. Previous studies have
demonstrated that dissociated neuroectodermal
progenitor cells generate neurons at a higher frequency
than cells maintained in close proximity[2]. Moreover
in the zehrafish, loss of N-Cadhcrin (N-Cad) results in
enhanced neurogenesis[3]. Using zebrafish as a model
system, we have now begun to investigate the
hypothesis that loss of adhesion might be a pre-
requisite for neuronal differentiation. Here, we further
analyze the neurogenic defect in N-Cad mutants and
investigate the potential interaction between N-Cad and
the Notch and wnr signaling pathways that are both
implicated in neurogenesis.

Hyperoxia Promotes Astrocyte Cell Death
Following Oxygen Glucose Deprivation in vitro
Camelia A. Danilov, Krish Chandrasekaran and
Gary Fiskum

Astrocyte cell death and dysfunctions occurs during
ischemia followed by reoxygenation and contributes to
neuronal cell death. In vivo studies from our lab have
shown increased neuronal death and neurologic injury in
animals exposed to hyperoxic versus normoxic
rcperfusion. This study tested the hypothesis that high
oxygen exacerbates astrocyte death in vitro following O2

and glucose deprivation (OGO). Primary cultures of rat
cortical astrocytes between 18 and 21DIY cultured at 7%
(normoxic) or 20% (hyperoxic) for 48h were exposed to
4h OGD followed by 48h of reperfusion at either [021-
Propidium iodideJHoechst staining was used to measure
cell death. Astrocyte death was higher in hyperoxic than
normoxic conditions (58.5 ± 6.2% SEM vs. 22.2 ± 4.8%;
0=5 p<O.05). Cells pretreated with t-butyl-hydroquinone
(tBHQ), an activator of Nrf-2 dependent anti-oxidant
response gene NQ01 resulted in increased NQOl
mRNA expression measured by RT -PCR, increased
NQOI enzyme activity, less astrocyte cell death than
vehicle-treated controls. These data suggest that low,
physiologic levels of O2 protect astrocyres against cell
death caused by OGO and that tBHQ is cytoprotective by
increasing expression of antioxidant genes such as
NQOI.
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Pre- and Postsynaptic Gene Expression Changes
in the Injured Rat Hippocampus
Sandra Gallagher and Scott Thompson

Approximately 30% of all epilepsy cases with known
causes are due to traumatic brain injury. The epileptic
seizure is characterized by excessive and synchronous
discharging of groups of neurons. Current treatments
aim to inhibit the hyperexcitable behavior of neurons
during a seizure, but there is no treatment that targets
the cause of epilepsy. What is specifically unique
about posttraumatic epilepsy is the late onset of
seizures after the occurrence of the injury. The
seizures do not occur until a month or even several
years after the brain insult. Using an in vitro animal
model of epilepsy provides isolated investigation of
epileptcgenesis (i.e., the slow process(es) occurring
between injury and the onset of seizures). Schaffer
collateral pathway transaction of cultured hippocampal
brain slices allows the investigation of pre- and post-
synaptic effects of injury, in the CA3 and CAl
respectively. Gene expression at 1, 3, and 7 days after
Schaffer collateral transaction was investigated using
microarray analysis and semi-quantitative real time
RT-PCR. The microarray analysis yielded several
gene expression changes unique to the CAl and CAJ.
Real time RT -PCR was used to confirm initial findings
in the microarray. Growth associated protein (GAP)
43, which is an indicator of axonal sprouting, was
found to be up-regulated in the CA3 of the
hippocampal slice cultures during development, but not
during epileptogenesis. Down-regulation of SK2-type
Ca2+-activated K+ channels, which repolarize
excitatory postsynaptic potentials (EPSPs) in CAl
neurons, was also investigated. A decrease in mRNA
for the SK2-type channel was detected in both
microarray and RT-PCR data. Determination of gene
expression changes during epileptogenesis will provide
insights into preventative treatment of epilepsy.

The HSV -2 vector delta RR Prevents
Excitotoxicity-induced Neuronal Cell Loss
Through Activation of Survival Pathways and
Glial Cell Modulation
Jennifer Laing and Laure Aurelian

We constructed a novel, growth compromised HSV-2
based vector, delta RR, which utilizes the viral anti-
apoptotic gene ICPlOPK to protect neurons from
excitotoxic injury in animal models of temporal lobe
epilepsy. In this model, intranasally delivered delta RR
evidenced no toxicity and was able to protect against
KA induced seizures and neuronal cell loss. An HSV-2
vector deleted in ICPlOPK (delta PK) failed to protect.
Studies of organotypic hippocampal cultures (OHC)
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indicated that protection depended on delta RR induced
activation of the MEKIERK and PI3K1Akt survival
pathways, which override KA-induced apoptosis.
Brains from delta RR treated animals were also
protected from KA induced inflammation, including
microglial expression of TNF alpha, and astrocyte
upregulation of glial fibrillary protein (GFAP). This
may reflect the anti-inflammatory activity of irtRR,
because the levels of TNF alpha and RANTES in
supernatants from delta RR treated primary microglia
cultures (114.4 pglml and 34.2 pglml, respectively)
were lower than those in supernatants from delta PK
treated microglia (586.8 pglml and 321.7 pg/ml,
respectively). In addition, delta RR treated microglia
induced neuroprctective factors. Thus, neurons
exposed to the excitctoxin NMDA (SuM; 3hrs) were
protected from apoptosis when co-cultured with delta
RR treated microglia as evidenced by double
immunofluorescence with TUNEL and Texas red
labeled NeuN antibody. Protection was not seen with
delta PK or PBS treated microglia (I 0.41,±3.3%,
53.2i,±6.5%, and 60i,±4.3%, TUNEL+cells for delta
RR, delta PK, and PBS respectively, p<O.OOI). Delta
RR (but not delta PK) also induced expression of the
neuroprotective transforming growth factor beta and
nerve growth factor in primary astrocyte cultures.
Collectively, the data indicate that i:D,,RR protects
neurons from excitotoxic cell death by overriding
apoptotic pathways, as well as modulating support cells
in the CNS to create a more favorable
microenviornment for neuron survival.

Untitled
Amy Lloyd

Alzheimer's disease (AD) affects 4 million Americans
and this number is expected to increase as the
population ages. Under the "amyloid hypothesis", it is
thought that the causative agent of AD is the
accumulation of these plaques made up of an amyloid
peptide(M.). Aa is a 39-43 amino acid peptide that
originates from a larger membrane-boundiubphdsojfdz,
buxt9ird precursor protein. In these plaques, metal
ions are also found suggesting that the interaction
between these ions and M. may contribute to the
neurotoxicity of this disease. Objectives of this project
are to generate amyloid peptides of different amino
acid length (16M, 28Aa, 40Aa) for determination of
the location and the environment in which Cu2+ binds
to Aa. The Aa sequences were put into a Small
Ubiquitin like Modifier (SUMO) vector which
generates a protein fusion. This is predicted to enhance
expression and solubility. SUMO contains a 6X His
tag for isolation and a SUMO protease that cleaves the
SUMO protein frori. the target protein with efficiency
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and accuracy. Aft proteins were expressed and purified
for further Alzheimer's research.

•MET Activity is Required for Proper
Development of Intemeurons in the Forebrain
Gabriela J Martins, Michelle Hannon and Elizabeth
M Powell

Inhibition of neurotransmission is a critical process that
modulates neocortical functions. A deficit in the balance
between excitation and inhibition, specifically, by a
decrease in the number of the inhibitory forebrain
GABAergic intemcurons, can lead 10neurological
disorders such as mental retardation, autism and
seizures. Recent studies have shown that these
intcrneurons arise embryonically in the ganglionic
eminence CGE) and migrate tangentially to the cortex in
response to such cues as Slit. Sema3A and the
hepatocyte growth factor/scatter factor (HGF/SF). HGF
signals via its receptor MET promoting cell survival,
differentiation, mitogenesis and migration. In an attempt
to further analyze the importance of HGFIMET signaling
and its effects on interneuronal development, we have
used targeted conditional Met knockouts for the ventral
telencephalon in either proliferating (MeIXlSix3c,~, where
the floxed Met allele (MeIX) is rendered null in areas of
expression of the Six3e" transcription factor) or post-
mitotic (MelxlDlx516c') cells. There are three main
subpopulauons of GABAergic intcmeurons that express
the calcium-binding proteins, parvalbumin (PVA) and
calretinin (CR), and the peptide somatostatin (SST).
Adult Melx/Sixf" mice show a decrease in the
GABAergic cells located in the parietal cerebral cortex
that express PYA, but an increase in the SST-positive
cells. Similarly in the hippocampus of the MetlSix3cr-e

mice, there is an increase in the number ofCR-positive
cells but a decrease in that of PVA expression.
Immunohistochemical staining also shows ectopic cells
expressing PV A and SST in dorsal thalamic nuclei of
both MelxlSixf'" and MelxlDlxSl6c,e mice. This data
suggests that Met is required for the proper development
and migration of these subtypes of tntcmeurons
throughout the forebrain and that this process
differentially occurs in post-mitotic cells and primarily in
those originating from the proliferative zone of the
embryonic ventral telencephalon. Future studies will
investigate the neurophysiological and behavioral
consequences of these altered expression patterns on
modulating the corticothalamic circuit and overall
forebrain development. This study was supported in part
by National Alliance for Autism Research (NAAR) to
EMF.
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Age-related Changes in Nociceptive Processing
in the Human Brain NOCICEPTIVE
R.L. Quiton, S.R. Rays, J. Zhuo, M.L. Keaser, R.P .
Gullapalli and J.D. Greenspan

Increased prevalence of persistent pain with advancing
age may be due to age-related changes in the
nociceptive system. This study used functional MRI
(fMRD to compare cortical responses to painful heat in
healthy young (ages 22-30, n=7) and older (ages 56-75,
n=7) subjects. Subjects participated in 6 tMRI scans (3
sessions, 2 scans/session) in which painful heat stimuli
were delivered to the left dorsal forearm. Using a
regression model, significant pain-related activation
was identified in cortical regions of interest (ROI)
involved in nociceptive processing: lst and 2nd
somatosensory cortices (SI & 52), anterior cingulate,
anterior and posterior insula (aiNS & pINS),
supplementary motor area (SMA), and inferior frontal
gyrus. For each ROI, two measures of pain-related
activation were calculated: number of significantly
active voxels (spatial extent) and signal amplitude
(amplitude). Older subjects had a significantly lower
signal amplitude in contralateral and ipsilateral aINS
(mixed-effects model. p=O.OOland 0.04, respectively)
and smaller spatial extent in contralateral SI (p=O.03),
ipsilateral aINS (p=O.03), and ipsilateral SMA
(p=O.02). Gray matter volumes in S I and alNS were
smaller for the older group (t-test, p=0.02 and 0.001,
respectively), with no significant differences in any
other ROt. In conclusion, painful heat stimuli produce
smaller fMR] signal changes and activation extent for
older subjects in the aINS, an area associated with
processing emotional aspects of pain and interoception.
Reduced gray matter volume in the aINS and S I in
older subjects may underlie the smaller fMRl responses
observed in these regions. (Supported by NIH R03-
AG022223-011R0I-NS39337.)

Hyperoxic Reperfusion Following Global
Ischemia Increases Oxidative Stress and
Decreases Hippocampal Megabolism
Erica M. Richards, Mary C. McKenna, Robert E.
Rosenthal and Gary Fiskum

The pyruvate dehydrogenase complex (pDHC) links
aerobic and anaerobic metabolism and exhibits
decreased activity during reperfusion following global
cerebral ischemia. We have previously shown that the
PDHC is inactivated by the hydroxyl radical.
However, the effects of other forms of oxidative stress,
including pcroxynitrite, remain unknown. Using a
clinically relevant model of canine cardiac arrest and
resuscitation, we investigated the hypotheses that
compared to norrnoxic repcrfusion (21 % 02),
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hyperoxic reperfusion (100% 02) elevates oxidative
stress and decreases energy metabolism in the brain.
We previously reponed a significant decrease in
hippocampal PDHC activity following hyperoxic
reperfusion. Utilizing nitrotyrosme as a marker of
oxidative stress, we observed approximately 36%
higher levels of nitrotyrosine in the hippocampus of
animals resuscitated under byperoxic conditions.
Nuclear magnetic resonance spectroscopy studies using
[1-13C]glucosc also support our hypothesis that
hyperoxic reperfusion decreases metabolism.
Following cardiac arrest, we observed significantly less
incorporation of BC into glutamate in the
hippocampus of animals resuscitated under hyperoxic
conditions when compared 10 nonischemic controls.
This difference was not observed in animals
resuscitated under normoxic conditions. In addition,
no change in cortical metabolism was observed
irregardless of reperfusion oxygen tension. These
results indicate that hypcroxic reperfusion increases
oxidative stress and decreases energy metabolism in
the hippocampus. These findings suggest that the
hippocampus is more vulnerable than the cortex to
damage resulting from hyperoxic reperfusion and may
help explain why hyperoxia exacerbates poor
neurological outcome following cardiac arrest and
resuscitation. Supported by NIH NS34152 and AHA
0215331U.

Estrodial Activates MAP Kinase Downstream of
Glutamate to Rapidly Increase Spinophilin in
the Developing Hypothalamus
Jaclyn M. Schwarz and Margaret M. McCarthy

The medial basal hypothalamus (MBH) is a key target
for estradiol both in adulthood and during
development. Sex differences in synaptic patterning of
the brain. particularly manifested as density of
dendritic spine synapses, have been documented for
many brain regions, including the MBH. Spinophilin is
found in the necks of dendritic spines and relative
levels positively correlate with changes in dendritic
spine density. Newborn males have higher spinophilin
levels in the MBH than females. Treatment of females
with estradiol in oil for two days after birth reverses
this sex difference by increasing levels to that of males
on PN2. Recently we found that treatment of females
with estradiol dissolved in ethyl oleate, a vehicle that
rapidly releases estradiol into the circulation, not only
increases phosphorylation of Mitogen Activated
Protein kinase (MAP kinase) but also increases
spinophilin in the MBH to comparable levels seen in
males within 6 hours. We found that inhibition of MAP
kinase activation. using PD98059, blocks the rapid
estradiol induced increase in spinophilin levels in the
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MBH. Previous work from our laboratory indicates
AMPA glutamate receptor activation is also crucial to
the formation of new spines in the hypothalamus as
with other brain regions. To test the hypothesis that the
rapid actions of estradiol in the MBH require activation
of the AMP A glutamate receptor, animals were treated
with NBQX, an AMP A receptor antagonist, prior to
estradiol. Surprisingly, we found that blocking the
AMPA receptor completely blocks not only the
estradiol-induced increase in spinophilin but also the
activation of MAP kinase. This pivotal observation
suggests that rather than ER interacting directly with
MAP kinase, as previously described. in the developing
MBH there is a requirement for glutamate activation of
AMPA receptors prior to MAP kinase activation by
estradiol to increase spinophilin.

Nrf2 Activation Protects Dopamine Neurons
from 6-0HDA In Nigrostriatal Organotypic Co-
cultures
Aubrey Siebert, Vandan Desai, Krish
Chandrasekaran, Gary Fiskum and M. Samir Jafri

Parkinson's disease is a neurodegenerative disorder
characterized by loss of dopaminergic neurons in the
substantia nigra. Although its etiology is currently not
well defined, it has been suggested that inflammation
plays an important role in the disease's progression. In
particular, the transcription factor nuclear factor-
erythroid 2 p45-related factor 2 (Nrf2) may be integral
in orchestrating the cells' anti-inflammatory defense.
It has been shown that Nrf2 binds to antioxidant
response elements, and i~ able to upregulatc the
expression of numerous antioxidant and phase 2
detoxification genes, such as glutathione S-transferase
(GST), heme oxygenase-t (HO- I), and
NAD(P)H:quinone oxidoreductase I (NQOl). Once
activated, these genes work synergistically with one
another to scavenge reactive oxygen and nitrogen
species, detoxify e1ectrophiles and maintain
intracellular homeostasis. In this study, we
investigated the neuroprotective effects of Nrf2 using
organotypic nigrostriatal cultures. Cultures were
treated with either tert-butylhydroquinone (tBHQ), a
known activator ot Nrfz, or 6-hydroxydopamine (6-
OHDA) alone, or with a combination of tBHQ and 6-
OHDA. Interestingly, NQDI gene expression
increased nine fold compared to controls in cultures
treated with both tBHQ and 6-0HDA, suggesting that
Nrf2 may confer protection against inflammatory
mediators. Immunohistochemical studies provided
further support for these observations. Treatment of
cultures with both tBHQ and 6-0HDA decreased
propidium iodide staining by -80%. Similarly,
cultures treated with both tBHQ and 6-0HDA had
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-75% more tyrosine hydroxylase positive neurons than
cultures treated with 6-0HDA alone. Overall, these
results suggest that Nrf2 may play' an important role in
cellular protection in neurodegenerative diseases, and
may be a viable therapeutic target in the future.

BIOCHEMISTRY

Characterization of the Binding Site of Small
Ankyrin 1, a Protein of the Sarcoplasmic
Reticulum, for Obscurin, a Protein that
Surrounds Sarcomeres in Striated Muscle.
M. A. Borzok, D. Catino. A. Kontrogianni, and R.
J. Bloch

We are studying the organization of intracellular
membranes in excitable cells. Here, we consider how
the membranes of the sarcoplasmic reticulum (SR)
organize around the contractile apparatus in striated
muscle. We hypothesize that two binding partners,
small ankyrin, concentrated in the network SR, and
obscurin, concentrated at the periphery of the M-Iines
and Zdlsks of each sarcomere: mediate this
organization through electrostatic interactions. We
used site directed mutagenesis to alter two nearby
regions of sAnk I and assayed binding to obscurin by
blot overlay and surface plasmon resonance. We
mutated two sets ofpositivcly charged amino acids of
sAnkl predicted to be in amphipathic alpha-helices.
Eliminating the positive charge of individual amino
acids resulted in varying affects. Dramatic inhibition
of binding was seen when the first amino acids along
the putative helices (KlOOA and R64A) were mutated
to atanlnes. This inhibition was rescued by an
additional mutation in the last amino acid of the same
helix (R 108A, K73A). Mutating these last amino
acids alone increased binding. Mutating internal K and
R residues decreased binding by -50%. Our results
suggest that these two alpha-helical regions contribute
to the electrostatic interaction between sAnkI and
obscunu. We propose a model for the structure of
sAnk I in which the two helices form a binding site for
obscurin that is bilaterally symmetric, with each half-
site highly positive. We have identified a pair of
negatively charged regions of obscurin that may
recognize these helices as binding occurs.
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Crystal Structure of Pentamidine Bound to
Ca2+-S100B
Thomas Charpentier, Paul Wilder, Kristen Varney,
Eric Toth and David Weber

Calcium-bound SIOOB interacts with the wild-type p53
tumor suppressor and down-regulate its function in
cancers such as malignant melanoma (MM) and renal
cell carcinoma (RCC). Therefore, structural studies are
underway as part of a drug design program to inhibit
the SlOOB-p53 interaction. In this study, co-crystals of
Ca2+-Sl00B bound to the drug pentamidine were
obtained in the space-group P41212, which diffracted
to 2.4 angstroms. The structure of pentamidine bound
to Ca2+-S100B was solved by Xcray crystallography
using molecular replacement techniques (0 give a
structure with a free R value of 0.254. Pentamidine
binds in a nearby well-characterized Zn2+ binding site
in a cleft at the dimer interface of S1OOBbetween
Helix 1 of one subunit and Helix 4 of the other subunit.
The location of pentamidine in the crystal structure is
consistent with NMR data including intermolecular
NOE correlations, Saturation Transfer Difference
(STD), and chemical shift perturbations upon the
addition of pentamidine to both the Ca2+-bound and
Zn2+,Ca2+-bound forms of SlOOB. Fluorescence
titration measurements show calcium-dependent
interactions of pentamidine is not affected with Zn2+
bound to S looB; however, Isothermal titration
calorimetry (fTC) measurements show that the titration
curve of pentamdine into Zn2+-Ca2+-S IOOBare
different in shape than titration of pentamidine into
Ca2+-S1ooB. Similarly, titrating Zn2+ into
pentamidine bound Ca2+-SlooB shows a different
titration curve than Zn2+ into Ca2+-SI 00B. Together,
these data are consistent with the location of
pentamidine nearby the Zn2+ site on SIOOB and
represents a new binding site, adjacent to the p53
binding site, which could be important in strategies to
inhibit the SlooB-p53 interaction.

Genetic Engineering of the Cell Wall
Polysaccharides of Oral Streptococci
Soumya Ganguly and Allen C. Bush

Using high resolution hereronuctear NMR, we have
previously reported complete structures of a number of
streptococcal cell wall polysaccharides containing 6 to
8 residues per repeating subunit that serve as
coaggregatton receptors in formation of biofilms on
human teeth. The gene cluster responsible for
biosynthesis has been sequenced for several of these
bacterial strains and shown to contain the Wzx
transporter and the Wzy oligosaccharide polymerase.
The exact function of each glycosyl transferase gene in
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the duster has been determined by NMR analysis of
the structure of the polysaccharide products from
strains in which specific genes were replaced with
those from different strains. In some cases, deletion of
a transferase for a backbone residue resulted in a
shortened repeating unit containing a new linkage
position. IIwas found that the polymerase C'Nzy) could
act not only on ollgosaccharides having unnatural
sequences but in some cases on oligosaccharides
lacking some branch residues or even those in which
one residue in the polysaccharide backbone had been
deleted. High resolution NMR is shown 10be a
particularly convenient method for high throughput
structure determination of these homologous
polysaccharides.

A Protein Database Survey Reveals Previously
Unknown Connections Between Amino Acid
Composition and Homology Search Performance
Mileidy Gonzalez and Stephen J. Freeland

In 2006, homology searching has become a central
procedure of biological research. This is because for
many fundamental bioinformatics techniques (e.g.
phylogenetic tree construction, genome annotation,
threading. protein family assembly, etc.}, it is me
necessary first step. However, the statistics behind
homology search algorithms (e.g. BLAST, FASTA, erc.)
are not transparent, and only a handful of studies have
evaluated search performance under different
assumptions and parameter settings. Thus, although users
should be choosing an optimal combination of scoring
parameters to perform an effective search, most are left
using the software with a simple "black box" trust that
default settings are good enough. In particular, although
some researchers predict that biased amino acid
composition is likely to have an effect on BLAST
performance, published evaluations of BLAST and
FASTA have not investigated this effect. Here, we
present an analysis of amino acid composition over all
the major protein databases, and show that databases
associated with protein structural classification are
skewed toward a "standard" amino acid composition (as
defined by Robinson and Robinson in 1991 and assumed
by BLAST). We thns demonstrate that most published
evaluations of BLAST performance are potentially
biased toward overestimating software efficiency. We
then explore the potential scale of this problem by (i)
quantifying amino acid bias in various protein databases,
(ii) employing standard quantitative measures of BLAST
performance and (iii) exploring the presence or absence
of a correlation between these two memes. This study
forms the first step in a program of research geared
toward empowering the scientific user community to
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conduct more informed searches and to improve current
methods of homology search performance evaluation.

STIMI and its Role in the Mechanism of
Activation of Store Operated Calcium Entry
Thamara Hewavitharana, Jonathan Soboloff, Wen
Xu and Donald L. Gill

Store operated calcium entry (SaCe) is a key
evolutionarily conserved process, whereby decreases in
ER Ca content lead to calcium influx across the plasma
membrane. However, the molecular identity of the
cbannel(s) that mediate SOCC and the mechanism by
which SaCe is coupled to the ER calcium content is
poorly understood. Recently an RNAi based screen
identified the single transmembrane domain protein,
STIM 1 as a required component of SaCe. S11M I has an
EF hand domain which has a binding site for calcium.
STIM I EF hand mutant has a decreased affinity for
calcium and is a constitutively active form of STIMI. To
elucidate the mechanism by which STIM I mediates
SOCC, we developed a stable celt line expressing the EF
hand mutant. Immunoflourcscencc studies show that
STIM I is expressed both in the ER and the plasma
membrane while the STIM I EF hand mutant is located in
distinct puncta ncar the plasma membrane, In order !O
determine whether the STIM I EF hand mutant, is located
in the plasma membrane, biotinylation experiments were
performed and both wt STIM! and the EF hand mutant
show surface biotinylation. However, these STiM
proteins mabe interacting with other proteins which are
located in the plasma membrane and this could cause the
STIM: proteins to he pulled down with biotin in a
complex. In order to further determine whether the active
form ofSTIMI is in the plasma membrane, FACS
analysis of STIM:l(wt) and EF hand mutant stable cell
lines were performed. The results indicate that while
STIM! (wt) is located at the plasma membrane, the EF
hand mutant is not inserted into the plasma membrane.
Based on the above experiments and previous studies, a
model for the mechanism by which STIMI activates
SOCs predicts that when activated, STIM I redistributes
itself in the ER membrane and organizes itself in puncta
near the plasma membrane. STIM I would then interact
with key proteins involved in SOCe which are located
near/in the plasma membrane. Therefore, in order to
identify which proteins interact with STlMI and may
have a role in the activation of SaCe, a yeast two hybrid
assay was performed. Key interactions are to be
confirmed using pull down assays and/or directed yeast
two hybrid assays. Also, immunoprecipitation
experiments using wt STIMl and the STIMI EF hand
mutant will he performed to identify STiMI binding
proteins. Identification of interacting proteins will be
done using 2D gel electrophoresis combined with mass
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spectrometry. Upon identification of these proteins, their
functional impact will be assessed using RNAi and
ovcrexpression approaches. The current studies will
provide important new insight into resolving the
mechanism of activation of SOCe and the proteins
involved in this process.

CANCER RESEARCH

Expression of the mRNA-Destabilizing Factor
Tristetraprolin is Suppressed in Many Cancers
and May Contribute to Tumor Progression
Sarah E. Brennan, Brandy Y. Brewer. and Gerald
M. Wilson

The stability of many messenger RNAs is influenced
by the presence of AU-rich elements (AREs) within
their 3' untranslated regions. ARE-binding proteins,
such as AUFl and tristetraprolin (TIP) bind these
sequences and manipulate RNA turnover kinetics.
Many transcripts regulated by these proteins encode
factors involved in tumor cell propression, raising the
possibility that altered expression or activity of one or
more of these proteins could contribute to
tumorigenesis. To test this hypothesis, we probed
cDNA arrays generated from patient matched tumors
and peripheral non-transformed tissue for the
expression of four well-characterized ARE-binding
proteins. Expression of AUFI, TIA-l, and HuR
displayed little variation between tumorous and non-
transformed tissues in most cases. However, expression
of the mRNA-deslabilizing factor TIP was decreased
by 50% or more in 99 out of the 155 sample pairs
within the array. TIP expression was also significantly
repressed in the nine tumor cell lines tested.
Interestingly, restoration of ITP expression in HeLa
cells dramatically altered cell morphology. Preliminary
gene chip data further indicated that TI'P restoration
correlates with diminished expression of several
transcripts encoding factors promoting angiogenesis
and metastasis. Taken together, these data suggest that
repressing TIP expression may contribute to tumor cell
progression by stabilizing mRNAs encoding selected
tumor-promoting factors, and hence enhancing their
expression.

Bisphosphonates: Changing Gears from
Osteoporosis to Prostate Cancer
Bhavik Desai

Osrcoponun (OPN) has been identified to have a role in
the determination of osteotroplsm and growth of
prostate cancer cells. In osteoclasis, we have
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demonstrated that binding of OPN to av~3 initiates
migration. In order to study the regulatory role of
OPNlav~3 signaling in prostate cancer, we have
generated prostate cancer (PC3) cell lines genetically
engineered for UPN expression. Stable PC3 cell lines
over expressing OPN, mutant OPN (RGD_RGA) as
well as OPN null PC3 cells using siRNA constructs to
OPN were generated. An increase in receptor CD44
surface expression as well as MMP 9 activity in the
conditioned medium was observed in PC3/0PN cells
as compared with PC3 cells, both effects being
anhilated in PC3/0PN (RGD--+RGA) or OPN-SiRNA
transfected PC3 cells. OPN over expression
significantly increases cell migration. In PC3/0PN
(RGo----.RGA) cells, the migration was found to be
comparable to PC3 cells. Bisphosphonates have
already been shown to be an effective inhibitor of
osteoclast activation and function. Addition of
alendronate or pamindronate to PC3 cells reduced the
surface expression ofCD44 as well as MMP-9 activity
in the conditioned medium of PC3 cell lines in a time
and dose-dependent manner. Immunostaining analysis
with antibodies to MMP-9 and CD44 in non-
permeablized PC3 cell lines or osteoclasts
demonstrated a significant inhibition of surface
colocalization of MMP-9 and CD44 by
bisphosphonates treatment. Bisphosphonates also
reduced the migration of PC3 cells in the wound
closure assay. Our findings suggest that
bisphosphonates down regulate MMP- 9 secretion and
CD44 surface expression in both osreoctasrs and
prostate cancer cells contributing to possible reduction
in invasive nature of prostate cancer cells and
decreased bone resorption potential of osteoclasts.

Potential Modulation of mRNA Decay Rate
Through Antisense-mediated Modification of
Local RNA Structure
Jun Huang, Elizabeth J,F, White and Gerald Wilson

AU-rich elements (AREs) are a diverse family of
mRNA-destabilizing elements contained within 3'
untranslated regions of many short-lived mRNAs,
including some encoding cytokines, inflammatory
mediators and oncoproteins. These cis-acting elements
provide binding sites for trans-acting factors that may
contribute to the stabilization (e.g.: HuR) or
destabilization (e.g.: AUFI, TIP) of mRNA substrates.
Research in our lab has shown that some AREs can
adopt higher order RNA structures. In particular. the
ARE from tumor necrosis factor a (TNFa) mRNA
forms a highly dynamic hairpin structure that
modulates its binding affinity of some trans-acting
factors. We surveyed whether short antisense oligos
(RNA, LNA, phosphorothioated DNA) complementary
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to sequence flanking the TNFa ARE could alter the
stability of ARE folding in vitro. OUf results indicated
that short LNA antisense oltgos significantly weakened
local ARE structure, which in tum enhanced its binding
affinity for the mRNA destabilizing factors, AUF!.
These data suggest thai antisense LNA competitors
may present an opportunity for gene-specific
modulation of protein synthesis by influencing the
trans-factor selectivity of specific AREs, and hence
their ability to direct rapid mRNA decay.

ADRA Pharmacophore Hypothesis: Discovery of
a Novel Class of Anti-Cancer Agents
Aakanksha Khandelwal, Purushottamachar Puranik,
Angela Brodie, and Vincent C. O. Njar

Androgen receptor (AR) activity, while required for
prostate growth is often over-expressed and plays a
critical role in the development of hormone refractory
prostate cancer (HRPC). Here, we used a 3D
pharmacophore model of well known natural product
AR down-regulating agents (ARDAs) to identify new
and more potent ARDAs. The EC5Qvalues (13 - 200
11M)for AR expression of five known ARDAs
(curcumin, epicachetin, flufenamic acid, quercetin and
vitamin E succinate) were determined by Western
blotting. Based on this, the compounds were ranked
and utilized to generate a 3D pharmacophore model
using the CatalystJHip Hop software. Common
chemical features identified included: one hydrophobic
group, one ring aromatic group and two hydrogen bond
acceptors. This model served as a template in virtual
screening of the Maybridge and NCI databases from
which we retrieved six and eleven compounds,
respectively. From these compounds, six were shown
to down-regulate the expression of AR in LNCaP cells
in a dose-dependent manner (EC~ values 17.5 - 212
11M).Five of these molecules inhibited cell
proliferation of androgen-responsive LNCaP cells as
demonstrated by MTT assays. One of these five
molecules, Maybridge BTB-01434 was further used as
a lead to develop six new structures. All six
compounds were shown to have ICso values in the
nanomolar range (5()o'27,OOO-fold lower than the lC~
of our lead compound). Further experiments will be
carried out with these novel compounds to determine
the extent of their AR down-regulating activity and to
determine their mechanism of action. To the best of
our knowledge, these set of molecules are the first
synthetic leads for AR downregulation developed by
pharmacophore-based drug design strategy and provide
a novel class of anti-cancer agents.
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Generation and Characterization of Biologically
Active SUMO-SRC Fusion Proteins
Katherine Kielek, Xiang Li, Charles Bieberich, and
Julie Wolf

Since the advent and success of imantib, a tyrosine
kinase inhibitor, drug companies have been
increasingly combating cancer through molecular
targets. Activated SRC has been implicated in a
number of cancers and has become an attractive
research molecule due to its extensive participation in
cell signaling pathways. Characterizing SRC's activity
requires a certain milligram amount of active SRC to
conduct structural and biophysical studies. Isolation of
large fractions of soluble tyrosine kinases can
sometimes prove problematic. Thus cloning the SRC
gene to a small fusion tag - SUMO - which has been
suggested to increase protein folding, expression, and
solubility has lead to the synthesis of a novel clone-
SUMO-SRC. Both a constitutively active SRC
(Y530F) and kinase-dead SRC (K298M) were cloned
into the digested pSUMO vector. Additionally, a
SUMO-GFPuv clone was generated to serve as a
valuable control during induction, expression, and
purification. The kinase activity of the SUMO clone
was detected via an in vitro kinase assay and a 2J.1L
amount of SUMO-SRC (Y530F) with a ratio of .1J.lM
cold ATP: IJ.lCihot ATP provided maximal kinase
activity when a known SRC substrate - cdc2 - was
present.

SI00D Abrogates pS3 Dependent UV-Induced
Apoptosis in Melanoma Cells
Jing Lin, David J. Weber, and France Carrier

The S100 calcium binding proteins arc elevated in
several tumor cells and are often used as markers for
cancer progression. The SlooB is over-expressed in
human melanomas, which for the most part have a wild
type p53 genotype. Our data indicate that S100B levels
inversely correlate with p53 levels and transcriptional
activity. Here we show that SlooB could also
contribute to the characteristic resistance of melanoma
cells to UV radiation. Down regulation of S IOOBby
the siRNA based gene silencing strategy lead to the
formation of a DNA ladder 4h after exposure to 15 Jm-
2 of UV radiation in the p53 wild type C8146A
melanoma cell line but not in the p53 mutant SK-MEL-
28 cells. This effect is specific since transfection of a
control siRNA had no effect on DNA laddcring. S IOOB
siRNA also enhanced the levels of p53 phosphorylation
at Ser 15 and Ser 392 as well as PARP cleavage in
response to UV radiation. The inhibitory effect of
SlooB on UV-induced apoptosis is probably
mitochondria independent since no significant changes
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in the levels of Bel-XL, Bc1-2 and BAX were observed.
Clonogentc survival assays also indicate that the
inhibitory effect of S 1008 on UV -induced apoptosis is
p53 depnedcnt. Over expression of S 1OOB could thus
be a contributing factor to dampen the functions of
wild type p53 in a majority of human melanomas.

Characterization of Transcriptional Regulatory
Mechanisms for Achieving Prostate- Specific,
Androgen-Independent Gene Expression
Ryan Mclvlullin, Gretchen Hubbard, Albert Dobi,
Laura Mutton. and Charles J. Bieberich

The prostate, a male secondary sex organ found only in
mammals, is highly dependent upon androgens for
development and homeostasis. Early stage prostate
cancer also shares this dependence upon androgens for
survival, however it can progress to a state of
androgen-independent growth in later stages. Currently
there is dearth of treatment modalities for advanced
prostate cancer, which is the second leading cause of
cancer deaths of men in the United States. Gene
therapy has been proposed, and currently relies upon
currently available prostate-sP1cific promoters, which
require androgen for expression. However, such
promoters are poorly suited for treating androgen
independent prostate cancer, creating a need for
discovery of a prostate-specific, yet androgen-
independent transcriptional promoter.

We have identified hoxb13 as a gene with adult
expression restricted to the prostate and colorcctum in
a manner independent of androgens. To identify the
transcriptional mechanisms that regulate this
expression, we have used a reporter gene approach in
transgenic mice to identify cis-regulatory elements
surrounding the hoxb 13 locus that mediate expression
in prostate epithelial cells. Reporter constructs were
created using homologous recombination to insert a
lucZ reporter gene in place of the endogenous hoxb I 3
contained within a Bacterial Artificial Chromosome
(BAC) created from the mouse genome. A BAC
reporter construct containing 158 kb upstream of
hoxbl3 and 58 kb downstream was able to robustly
recapitulate the reported expression pattern of the
endogenous gene. A detailed deletion analysis of this
BAC was undertaken to delineate minimal elements
controlling expression within the prostate and colon.
This deletion analysis was guided using phylogenetic
comparisons between the mouse and human genome to
identify non-coding regions of high homology that are
the hallmark of conserved regulatory clements. A
deletion from 10-14 kb downstream of hoxbl3 ablated
lacZ expression in the prostate with no decrease in the
colorecnim. Within this region an in silico transcrtpron

GRC April 28, 2006

-

factor modeling program predicted a highly conserved
46 bp module containing Foxal, a transcription factor
that has been shown to regulate the transcription of
several prostate-specific genes. Foxal occupancy in
vivo was verified by chromatin immunoprecipitation
assay. These results reveal that regulatory elements
necessary for prostate-specific expression of hoxb I 3
are distinct and separable from those for colon
expression, and suggests a known regulator of prostate-
specific expression to he a playa role. Further work is
being conducted to delineate the minimal cis-
regulatory elements necessary for prostate specific
expression and to identify its associated trans-acting
factors. Isolation and further characterization of these
elements will provide valuable reagents for androgen
independent manipulation of gene expression in normal
and diseased prostate in vivo.

Identification of a Novelll;17 Translocation
Involving the NUP98 Gene in Acute Myeloid
Leukemia
Jocelyn C. Reader, JoAnn S. Meekins, Ivana Gojo,
and Yi Ntng

Chromosomal abnormalities on I7p are associated with
a variety of leukemias. We recently identified a patient
with acute myeloid leukemia (AML) that presented
with a possible chromosomal abnormality on 17p by
standard cytogenetic analysis. To confirm involvement
of 17p we performed fluorescence in situ hybridization
(FISH) with a p53 probe, but a normal signal pattern
was observed. Further ASH analysis with a LIS I probe
distal to p53 revealed a subtle balanced 11;17
translocation. We attempted to identify the
translocation breakpoints. Considering the NUP98
gene located at Ilpl5 is commonly involved in
translocations resulting in AML, we constructed a
breakapart probe set using bacteria artificial
chromosome (HAC) clones containing the telomeric
and centromeric ends ofNUP98. With this probe we
demonstrated involvement ofNUP98 in the
translocation. The breakpoint on chromosome 17
occurred in the region between p53 and LIS I. After
constructing and testing a series of BAC clone probes
between the two genes we narrowed down the
breakpoint to a region containing two closely linked
genes, eukaryotic translation initiation factor SA
(eIF5A) and G protein pathway suppressor 2 (GPS2).
eIF5A can act as a regulator of p53 and p53-dependent
apoptosis. and GPS2 acts in signal repression in G
protein-mitogen-activated protein kinase signaling.
Experiments are underway in order to identify the
partner gene fused with the NUP98 gene. NUP98 is
one of the most promiscuous fusion partner genes in
hematological malignancies with more than 20
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different fusion partners on various chromosomes;
however, the 11;17 translocation in AML is a novel
finding. The FISH probes developed in this study have
not only provided accurate cytogenetic diagnosis since
subtle translocations are difficult to detect but also
made it possible to monitor therapy and disease
progression. Additionally the NUP98 probe set will be
useful to detect other subtle translocations involving
this gene.

Uncovering a Journey to the Cell Suriace: The
Pathway Taken by MHC II in the Absence of
Invariant Chain
Sarah Reid. Co Bosch, Suzanne Ostrand-
Rosenberg, and Julie Wolf

Major Histocompatibility Complex class II (MHC II) is
an essential molecule for the activation of a cell-
mediated immune response. These molecules are
predominantly expressed in specialized cells called
antigen presenting cells (APCs), which phagocytose
foreign (extracellular) pathogens, such as bacteria and
viruses, and degrade them within their endosomal
compartments. This complex process results in
peptides that are bound and presented by MHC II
molecules. Immune cells, named T lymphocytes,
recognize the MHC II molecules and peptides, and
subsequently become activated. The natural role of
MHC II, and its function in immune response, can be
exploited to create tumor cell-based vaccines. Most
MHC II molecules can be expressed by regular somatic
cells, even in the absence of cmA, which is an
important regulator of MHC II expression. In the
absence of CUTA, a molecule called invariant chain
(Ii), is not expressed. This molecules blocks the MHC
II presentation of intracellular peptides. In the absence
of Ii,MHC II can bind peptides from many
intracellular locations, including the cytoplasm,
endoplasmic reticulum, mitochondria, plasma
membrane, and nucleus. By increasing the variety of
peptides presented to T lymphocytes, one improves the
chances of activating the immune response against
tumor cells.

In order to elucidate the peptide presentation pathway
of MHC II in non-APCs, in the absence of Ii, we have
performed the following experiments. We transduced
human eye melanoma cells, which do not constitutively
express MHC II, with a fusion construct of cGFP-
MHC. eGFP is a green fluorescent protein that enables
us to visualize the MHC II molecules. We have found
that after transduction melanoma cells express MHC II
molecules both internally, and at the cell surface. We
are in the process of blocking known pathways and/or
marking intracellular sites to determine which pathway
these MHC II molecules traffic.
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Androgen Receptor Signaling and the PI3K1 Akt
pathway in a Hormone Dependent Prostate
Cancer Model
Adam Schayowitz and Angela Brodie

Prostate cancer is the most commonly diagnosed
malignancy and the second leading cause of cancer
related deaths in US men. Initially, the majority of
prostate cancer patients present with localized hormone
dependent disease. As such, primary treatment
consisting of androgen ablation is often successful in
preventing or delaying the progression of disease. It is
widely accepted that hormone dependent prostate
cancer growth occurs through the androgen receptor
(AR) which activates transcription of androgen
responsive genes and proliferation of cancer cells. The
human hormone dependent prostate cancer cell line
(LNCaP) is an established model for in vitro
investigation of hormone dependent prostate cancer.
Despite a mutated AR, LNCaP cells stimulated by 10
pM of dihydrotestosterone (DIIT) increase cell growth
200% compared to vehicle treated control. LNCaP
cells are also sensitive to hormone therapy such as
casodex and VN/85-I, a novel CYP17/lyase inhibitor
(IC50=1.29nM) and anti-androgen synthesized in our
laboratory. In this study we investigated the role of
other signal transduction pathways responsible for the
growth of the hormone dependent LNCaP cells. Many
signal transduction proteins including p-Akt, p-mTOR
and other downstream proteins are expressed in LNCaP
cells and are responsible for cell growth. Compared to
control, we found that wimmannin (IC50=249nM) and
rapamycin (lC50=2InM) inhibit Akt and mTOR
pathways respectively and cell growth. The expression
of these proteins and their impact on cell survival
indicate that the pathways are essential for cell growth
in addition to AR mediated growth. We next
investigated the effect of growth inhibition of both
pathways by combination treatment with wortmannin
plus VN/85-1 (IC50=2.3!J.M) as well as rapamycin plus
VN/85-1. Both combinations significantly (p<O.OOI)
inhibited cell growth compared to single agent
treatment. This indicated that inhibition of both the
PI3K axis and the AR was more effective than
inhibition of either one alone. Using co-
immunoprecipitation, we then found an interaction
between the p-Akt and the AR. The specific
relationship between AR and Akt remains to be
determined. However, we did observe the ability of
rapamycin to attenuate both p-mTOR (Ser2448) and
the AR (N-20) in treated celilysates. Inhibition of p-
mTOR (Ser2448) was expected, though the influence
on the AR further confirms an interesting relationship
between the PI3K pathway and the steroid receptor.
The activation of various signal transduction pathways
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in addition to the AR in the growth of hormone
dependent prostate cancer has clinical implications and
could account in part for the progression to androgen
independent prostate cancer. Furthermore, inhibition
of both the AR and PI3K pathway in localized early
stage prostate cancer has the potential to prolong the
time to progression in androgen independent prostate
cancer.

CHEMICAL ENGINEERING

Prevention of Beta Amyloid Peptide Induced
Neurotoxicity Using Clustered Sialic Acid In
Alzheimer's Disease
Christopher Cowan and Theresa Good

Beta amyloid, the primary protein component in senile
plaques associated with Alzheimer's disease, has been
implicated in neurotoxicity. Previous studies have
shown that the protein-neuronal membrane interaction
may playa crucial role in the deposition of such senile
plaques and possibly in the toxicity of the protein.
More specifically, it is thought that beta amyloid may
interact with ganglioside rich regions of cell surfaces
where clustered sialic acids arc present In light of
such evidence, we have hypothesized that the beta
amyloid-membrane sialic acid interaction could be
inhibited by introducing a competitive inhibitor for the
membrane surface that contained sialic acid. The sialic
acid containing membrane mimic should be easily
synthesized, yet biocompatiblc, and contain multiple
sialic acid groups. We synthesized the sialic acid
containing compound via the photocrosslinking of
disiallacto-N-tetraose (DSLNT) using glycidyl
methacrylate linkers. Centrifugation filtration was
utilized to fractionate the sialic acid containing
polymers and characterization was carried out using
FfIR and SEC. Intrinsic toxicity of the compounds
and their ability to attenuate beta amyloid toxicity was
tested using N2A cells and flow cytometry. Not only
was beta amyloid toxicity attenuated using these sialic
acid containing compounds, bur toxicity inhibition was
achieved at lower concentrations using the polymerized
DSLNT compounds over the monomeric DSLNT
compound. These results suggest that clustering of
sialic acid plays a role in the binding of beta amyloid to
a cellular membrane and may contribute to the
development of new materials to be used in prevention
of beta amyloid induced cell toxicity.
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Hlgb-Throughput Bioreactor Validation and Use
in Mammalian Cell Culture Process Change
Studies
Michael Hanson

Bioprocess optimization requires analysis of a large
number of varying process conditions and parameters.
Each potential change in cell culture conditions has the
potential to affect cellular physiology and therefore
product quality attributes. Consequently, high
throughput systems that allow many conditions to be
evaluated simultaneously are highly desirable as well
as screening methods that can predict or measure the
impact of various parameters on cell physiology and
the product of interest. Here we describe a high-
throughput bioreacror (lITBR) that allows 12 mini
biorcactors to be operated simultaneously. Iwill
present data where the impact of the optical sensing
system on cell growth, MAb production, culture
environment, and gene expression was evaluated using
various methods, including DNA microarrays.
Secondly, results from applying the HTBR and our
analytical tools to commercially relevant process
changes will be presented.

The Role of Molecular Weight and Charge
Density in the Effectiveness of Polycations as
DNA Delivery Vehicles
Qi Min Liu and Theresa Good

With the decoding of the human genome, antisense
technology is a re-emerging field. Naked DNA is
inefficient in celltransfection and DNA carriers
increase its transfcction efficiency. The use of
polycations as DNA carriers has been extensively
researched. Here, we study the role of molecular
weight and charge density of polycation DNA carriers
on their efficiency to deliver DNA oligonucleotides to
a model cell line. Three polycations: polyethylenimine
25 kDa, polyallylamine 65 kDa and polyallylamine17
kDa were tested for their cytotoxicity, oligonucleotide
binding capacity and binding affinity. They were also
tested for their ability to effect DNA internalization
and silencing of protein expression. While all
polycations show some cell toxicity, cytotoxicity
increases with incubation time, increased polycation
concentration, and increased polycation molecular
weight. Binding affinity and binding capacity appear
to be a function of type of polymer and not of polymer
molecular weight. Polyethylenimine had a slightly
greater binding affinity for the oligonucleotide than the
polyallylamine polycations; however, the
polyallylamines had approximately 70 fold greater
binding capacity than the polyethylenimine polycation.
The binding affinity and binding capacity to DNA, and
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intrinsic toxicity of the polycanons affect their ability
to deliver DNA to the target. This work contributes to
our ability to rationally design DNA delivery vehicles.

Understanding Beta-amyloid Structure at
Residue Level
Irina Ramos

Bela-amyloid protein (A-beta) is the major protein
constituent found in senile plaques in Alzheimer's
disease (AD) patient brains. It is believed that A-heta
plays a role in neurodegeneration associated with AD
and that its toxicity is related 10 its structure or
aggregation state. It is important to understand the
relationship between A-beta structure and function in
order to better understand the toxicity behavior of this
protein. MALDI-TOF Mass Spectroscopy (MS)
coupled with Chemical Modification via reductive
alkylation is used to identify residues on the peptide
that are exposed or buried upon changes in structure
associated with aggregation. The change in mass with
chemical modification will indicate the solvent
accessibility of specific peptide residues in different
aggregation states. Understanding peptide structure at
the residue level is a flrst step in designing novel
therapies for Alzheimer's disease.

Surface Plasmon-Coupled Directional Emission
Based Sensing
Derek S Smith

The presence of thin metal films in close proximity tc
fluorophores modifies the free space conditions
creating directional, highly polarized and enhanced
emission. Application of this phenomenon to sensing
could alleviate several limitations including
background fluorescence and photodeterioration. Also
possible would be filter free detection of the
fluorescence from the sample. Sensing data resulting
from the use of this phenomenon is presented here.
Coupling the sensing application of surface plasmon-
coupled emission with simple optics and a low cost
LED excitation source, the possibility of low cost, high
sensitivity, hand held sensors exists.

Shear-Driven Erosion of Staphylococcus Anreus
Biofilms Produces Bacterial CeUs With Reduced
Avidity to Collagen in vitro
Patrick Ymele-Leki and Julia M. Ross

Staphylococcus aureus is a bacterial pathogen
responsible for 200,000 cases of hospital-acquired
infections in the United States. Up to 65% of these
cases are associated with the presence of bacterial
biofilms. Staphylococcal infections such as
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hematogenous septic arthritis result from an
inoculation of the infected site with bacteria from the
intravascular space. Biofilm-issued planktonic cells
may be responsible for such blood-borne, secondary
sites of infection. Initially recovered from a patient
with osteomyelitis, S. aureus Phillips is a clinical
isolate whose collagen-binding abilities also determine
virulence in septic arthritis. In this study, we
investigate the phenotypic attributes ofbiofilm-derived
S. aureus Phillips cells with particular emphasis to the
expression of their collagen adhesin, CNA. In vitro
biofilm cultures are grown for up to 24 hours in a
parallel plate flow chamber, at wall shear rates of 40-
and 100+1. Eroding planktonic cells, collected at
distinctive time-intervals, are then subjected to
adhesion assays on immobilized collagen. We
hypothesized that S. aureus planktonic cells would
demonstrate different adhesion properties than that of
suspension cells. In agreement, experimental results
reveal that the adhesion levels of eroding cells may be
as much as six-fold lower than that of suspension cells
used to initiate biofilm cultures. However, the data also
indicate that adhesion avidity of Phillips planktonic
cells to collagen reaches a threshold limit over the life
of sessile cultures. This limit is significantly lower than
the adhesion levels of suspension cells. Further
investigation, using flow cytometry and indirect
immunofluorescence labeling techniques, suggests that
these findings may be explained in part by reduced
expression levels of bacterial adhesins on the surface of
planktonic cells. Such findings may not only help
understand the pathophysiological mechanisms leading
to chronic infections but may also help establish novel
laboratory protocols pertaining to the clinical analysis
of biofilm-associated infections.

CHEMISTRY

Evaluation of EDe as a Possible MS3D Probe
for Protein-Nucleic Interactions
Sonnet Davis

Protein-nucleic acid interactions are essential
components of biological systems. This is in part due
to their numerous functions: expression, replication,
and genetic preservation. However, a complete
understanding of the roles protein-nucleic interactions
posses is determined by the elucidation of their
structure. Currently, NMR and Crystallography are the
techniques of choice employed for structural studies of
protein and protein-nucleic acid complexes. Yet, these
techniques have boundaries that limit their
effectiveness for some biological analytes.
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As a result, new methods for the characterization of
proteins and protein-nucleic are ip developmental
stages. One of which is MS3D. MS3D utilizes mass
spectrometry in combination with standard cross
linking reagents for structure determination. As a
preliminary study, Ethyl-3-[ -Ldimethylaminopropyl]
carbodiimide hydrochloride (EDC), a zero-length
crosslinker, is evaluated as a possible MS3D probe
using standard peptide and oligonucleotides.

Novel Surface Enhanced Raman Scattering
{SERS}-Based Probes for Dynamic
Nanoimaging: Optimization, Characterization,
and AppUcation
Mikella E. Hankus and Brian M. Cullum

Chemical imaging techniques such as multispectral
imaging. ncar field scanning optical microscopy, and
chemical force microscopy have been used for medical
diagnostics, materials science studies, and in
biochemistry applications for determining the location
of chemical species within an environment. However,
despite the many advantages of these individual
techniques. an imaging tool that combines nanoscale
spatial resolution in a non-scanning technique has yet
to be developed. This talk will describe a novel surface
enhanced Raman scattering (SERS)-based
nanoimaging probes for chemical differentiation and
imaging with nanometer scale spatial resolution in a
non-scanning format.

The SERS nanoimaging probes combine the
quantitative and qualitative information provided
through SERS with the imaging capabilities of a fiber
optic bundle. The nanoimaging probe is fabricated
from a fiber optic bundle composed of 30,000
coherently arranged 4 urn fiber elements. The fiber
bundle is tapered resulting in individual elements of
nanometer dimensions on the tapered end. This taper
gives the probe inherent image magnification. short
pass filtering, and submicron spatial resolution.
Uniform enhancement across the probe surface «3.0%
RSD) is achieved by etching the tapered end of the
probe with hydrofluoric acid, creating a surface of
cladding peaks uniform in size, shape, structure, and
spacing. The SERS active surface is created by
selectively depositing silver onto these cladding peaks,
creating an array of highly ordered silver islands across
the nanoimaging probe surface. This fabrication
process result s in a high degree of uniformity in SERS
enhancement across the surface, which is key for
imaging applications. Characterization of the
nanoimaging probe using common SERS active
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chemicals benzoic acid, brilliant cresyl blue. and texas
red will be discussed.

Laser Stimulated Raman Spectroscopy in
Remote Sensing of Combustive Gases
Haohao Ke and Lisa Kelly

The goal of the study is to use laser-stimulated Raman
spectroscopy (LSRS) to probe various gases and
aerosolized chemicals, among which combustive gases
such as hydrogen and methane are of our particular
interest. The stimulated back scattering, which is
coherent and coincident with the direction of the
incident laser beam, allows the remote sensing of those
gases. In this project, the dependence on gas pressure,
laser power. and laser pulse width were studied for
both forward and back scatterings. A model of
stimulated scattering kinetics was proposed to fit the
data collected.

Brain Tumor Characterization Using Non-
resonant Multiphoton Photoacoustic
Spectroscopy
John B. Kiser. Ninnala Chandrasekhran and Brian
M. Cullum

Glyoblastoma multi forme is an advanced form of
astrosytoma which is characterized by finger-like
projections that penetrate into the surrounding
parenchyma. Due to partial removal of these
projections resulting from difficulties in their
margining, there is a high incidence nf rc-growth, often
resulting in an expected life span of less then one year
after diagnosis. We recently developed a technique
that has potential for accurately margining tumors with
a high degree of spatial resolution is non-resonant
multiphoton photoacoustic spectroscopy (NMPPAS).
This technique combines chemical diagnosis via
optical spectroscopy with high resolution and good
penetration depths. In this technique near infrared
(NIR) light between 740 nm and 1100 nm is focused
into the tissue samples and at the focal point there is
enough energy density to create a two-photon
excitation event. By using a pulsed laser, a localized
heating and cooling of the sample at the focal point
creates an ultrasonic wave that is detected using a
contact piezoelectric ultrasonic transducer. This
photoacoustic signal is then used to construct
NMPPAS spectra of tumorous and healthy tissue
samples by changing the laser excitation wavelength.
Accurate diagnosis of tissues can be determined based
on NMPPAS spectral differences between healthy and
cancerous tissues,
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Multilayer Enhanced SERS Active Materials:
Fabrication, Characterization, and Application
to Trace Chemical Detection
Honggang Li, Caitlin E. Baum and Brian M.
Cullum

A multilayer SERS substrate geometry providing
significantly greater surface-enhanced Raman
scattering (SERS) enhancements, longer active
lifetime, better reproducibility, and lower detection
limits for trace chemical analysis than traditional SERS
substrates has been developed. We have fabricated and
characterized this novel class of multilayered metal
film-based (SERS) substrates, which are capable of
enhancing SERS signals over an order of magnitude
relative to conventional metal film over nanostructure
substrates. These multilayer enhanced metal film
substrates are fabricated by repeated vapor deposition
of metal films over nanometer sized structures.
Different sizes of nanostructures were evaluated in
order to obtain the optimal SERS enhancements. Silver
oxide layers produced in an elevated temperature were
also investigated in order to speed up the fabrication of
these multilayer SERS substrates. Meanwhile,
substrates with different dielectric coatings deposited
between silver layers were fabricated, and effects of
these dielectrics on SERS enhancements were
evaluated. Additionally, different metals, such as gold,
were investigated to further optimize the stability and
reproducibility of these novel substrates. In addition to
the development and optimization of these substrates,
this presentation will also discuss the application of
these novel multilayer substrates for trace chemical
agent detection.

Study of Atom Site Selectivity in Alkylation of
DNA by Primary Diazonium Ions
Xuefang Lu, Jacqueline M. Heilman, Patrick Blans,
and James C. Fishbein

Many nitrosamines are powerful carcinogens. Their
biological activity is believed to be due to the fact that
they undergo (1- hydroxylation, mediated by P450
enzymes, and subsequently decompose into diazonium
ions which can alkylate DNA. Compared to other
classical alkylating agents, simple diazonium ions
alkylate DNA with enhanced selectivity toward the
oxygen atoms ofnuc1eobases. The resulting oxygen
adducts have been shown to give rise to mutation with
high frequency. Therefore, it is of great importance to
understand the factors that account for this preference
of diazonium ions for oxygen atoms of nucleobases.
This work was carried out to elucidate the factors that
dictate atom site selectivity in the alkylation of DNA
by ] -propanediazonium ion. The I-propanediazonium
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ion can undergo unimolecular rearrangement and form
the isopropyl carbocarion. Both l-propanediazonium
ion and isopropyl carbocation can react with different
heteroatoms of nucleobases and give n-propylation and
iso-propylation products. In this work, Nvnttro-N.
nitroso-N-propylguanidine was decomposed to forml-
propanediazonium ion and the isopropyl carbocation,
which reacted with the purine bases in nucleosides
(dGuo and dAdo), single-stranded and double-stranded
DNA, respectively. After nucleobase liberation by acid
hydrolysis, the reaction mixture was analyzed by
LC/MS and the percent yields of products were
determined. The factors responsible for observed atom
site selectivities are discussed.

Testing the Potential for Computational
Chemistry to Quantify Physiochemical
Properties of the Non-Proteinaceous Amino
Acids
Yi Lu and Stephen Freeland

Although most proteins of most living organisms are
constructed from the same set of 20 amino acids, all
indications are that this standard alphabet represents a
mere sub-set of what was available to life during early
evolution. However, we currently lack an appropriate
quantitative framework with which to test the
qualitative hypotheses that have been offered to date as
explanations for nature's "choices". Specifically,
although many indices have been developed to describe
the 20 standard amino acids, little or no comparable
data extends to prebiotically plausible alternatives due
to the costly and time consuming bench experiments
that would be required. Computational chemistry offers
a potentially fast, costeffective remedy for this
knowledge gap by predicting such molecular properties
in silico. Thus, here we investigate the use of various
freely accessible programs to predict three key amino
acid properties (hydrophobicity, charge and size),
assessing accuracy by comparisons with
experimentally determined counterparts for appropriate
test data-sets. In light of these results, and factors of
software accessibility and transparency, we suggest a
method for further computational assessments of pre-
biotic ally plausible amino acids. The results serve as a
starting point for future quantitative analysis of amino
acid alphabet evolution.

Evidence of ROS Involvement in Enzyme
Induction by Oltipraz and its Major Metabolite
Mettachit Navamal, Nobunao Wakabayashi,
Thomas W. Kensler and James C. Fishbein

•Oltipraz is a member of a class of compounds called
dithiolethiones that possess chemopreventive
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properties. Oltipraz prevents cancer through its ability
to elevate the levels of detoxifying phase 2 enzymes. It
is hypothesized thaI oltipraz or its mctabolite(s)
interacts with the Kcapl-Nrf2 complex causing a
disruption in the complex. Nrf2 is released and
translocated into the nucleus where it interacts with the
antioxidant response element upstream from phase 2
enzyme genes, resulting in the transcription of the
gene. It has been suggested that oltipraz produces
reactive oxygen species (ROS) that triggers this
cascade of events. Here, we employ various probes 10
determine ROS involvement in enzyme induction and
to aid in understanding the mechanism of the
transcriptional activation of phase 2 enzyme genes by
oltipraz and its major metabolite, 8-mercapto-7-
methylpyrrolo I 1 ,2-a]pyrazine-6(2H)-thione (1).

Since glutathione (GSH) is known to protect cells from
oxidative damage, we tested its importance in enzyme
induction by oltipraz and compound 1. Mouse
hepatocytes were pretreated with a gamma-
glutamylcysteine synthetase inhibitor, L-buthionine-(S.
R)-sulfoximine (8S0), to reduce intracellular
glutathione concentration followed by drug treatment.
Through a GSH recycling assay, it was determined that
BSO reduced the total GSH+GSSa concentration by
IO-fold. Results of a quinone reductase assay showed
an enhanced enzyme induction revealing the protective
role of GSH within the cells and possibly towards
ROS. Another test of a known antioxidant, N-
acetylcysteine (NAC), was found to prevent enzyme
induction exerted by compound g. It was also shown
that NAC did not elevate the level ofOSH within the
cells, therefore, does not exert its antioxidant ability as
a precursor to aSH biosynthesis. The results of these
and related experiments suggest ROS involvement in
oltipraz's and meraboltte g's transcriptional activation
of phase 2 enzyme genes.

Synthetic Strategies Towards Carbocyclic
Thiazole Purine-Pyrimidine Hybrid Nucleosides
Joshua M. Sadler, Sylvester L. Mosley, Brian A.
Bakke and Katherine L. Seley-Radtke

Carbocyclic nucleosides have been shown to posses
potent activity against S-adenosylhomocysteine
hydrolase (SAHase) and as such have the potential to
be powerful anti-cancer and antiviral therapeutics.
Aristeromycin (Ari) and Ncplanocin A (Npc A) have
been proven to be the most potent inhibitors; however
they are also the most cytotoxic. For this reason these
two compounds have become the scaffold from which
numerous other compounds have been made in order to
harness thc therapeutic potential while minimizing
toxicity. Recently we synthesized a novel class of
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carbocyclic Isoadenosine (lsoA) compounds where the
carbocyclic sugar is coupled to the N-3 of the purine
ring system rather than the natural N-9 position. This
allows for the nucleoside to function as an adenosine
analog but also as a 5,6 disubstituted pyrimidine, which
have been found useful against other biologically
important enzymes. In an effort to discover more
effective SAHase inhibitors, the IsoA scaffold has been
altered by replacing lhe imidazole ring with a thiazole
ring system. Herein we will discuss the design and
synthesis of this novel thiazolo nucleoside.

7-Deaza Carbocyclic N-3 Isonucleosides as
SAHase Inhibitors for Antiviral
Chemotherapeutics.
Naresh K Sunkara, Sylvester L Mosley, Dr. Brian
A. Bakke, Joshua M. Sadler, and Dr. Katherine L.
Seley and Sunny Zhou

Inhibition of biologically significant enzymes critical
to nucleotide metabolism and viral replication is a
well-established chemotherapeutic approach to the
treatment of many diseases. Transcriptional 5' -capping
of viral mRNA has been implicated as an "elongation
heckpoint" critical to the replication cycle of many
viruses. This capping process is accomplished by
various methyltransferases. therefore disruption of
methylation becomes an attractive target for therapy.
This can be accomplished in several ways; in
particular, by direct inhibition of rncthyltransferases
(MeTase) and/or indirect inhibition of S-adenosyl-L-
homocysteine hydrolase (SAHase), both established
cellular targets for antiviral, antiparasitic and
anticancer agents. Modified nucleosides, in particular
carbocyclic nucleosides, have exhibited potent
inhibitory activity against both SAHase and Me'Iase.
Inspection of the recent literature has revealed a close
correlation between SAHasc inhibition and potent
biological activity against negative stranded
(-)-RNA viruses (i.e. Arenaviridae, Paramyxoviridac,
Rhabdovirjdae), double stranded (±)-RNA viruses
(Reoviridae), poxviridae. as well as HIV-I, thus
supporting the importance of SAHase as a viable
chemotherapeutic target. Herein we report the design,
synthesis and preliminary biological activity of a new
class of structurally novel carbocyclic nucleosides.

Synthesis of Ring-Expanded Nucleosides
Containing the Imidazo[ 4,5-e][l,3]diazepine-4,8-
dione Ring System with Aryl Substituents at the
2-Position of the Heterocycle for SAR Studies
Against the Hepatitis B and C Viruses
Peng Zhang, Ning Zhang, and Ramachandra S.
Hosmane
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As part of our continuing research on structure-activity
relationships (SAR) of therapeutics for the hepatitis B
and C virus infections, we report here the synthesis of
additional analogues of ring-expanded
("fal")nucleosides containing the imidazo[4,5-
e][l,3]diazepine-4,8-dione ring system with aryl
substitutions at the 2-position of the heterocyclic base,
as shown. We have discovered that different
modifications of the 2-position will differently affect
the stability of the glycosidic bond especially under
nucleophilic reaction conditions.

°R' N(N~ I ')-NHR
N NH

H0-Q ° R'=H,
HO OH OMe NO, 2

Study of Temperature Responsive Fluorescent
Polymers
Yu Zhang and Lisa A Kelly

The exciplex formation of perylene and amino group
offers intensity changes in fluorescence spectra with
temperature. Perylene group can form exciplex with
the amino group in NDS from the previous study. The
synthetic functionalized perylene compounds were
polymerized with N-isoproprylacrylamidc (NIPAM)
and N,N-dimcthylstyrene (NOS) via free radical
polymerization using AIBN as the initiator. Poly(N-
isoproprylacrylamide) (PNIPAM) is among a class of
polymers having a well-characterized lower critical
solution temperature (LCST) of 31 centigrade in water.
The composition and molecular weight of the
copolymers were studied using NMR and mass
spectroscopy, respectively. The fluorescence spectra of
the copolymers were measured by varying temperature.

Transition State Effects of Hydrolysis of 5-
methoxyacenapthylene 1,2-oxide
Chumang Zhao

5-Methoxyacenaphthylene 1,2-oxide (5) was
synthesized by the reaction of 5-
methoxyacenaphthylene with dimethyldioxirane. Acid-
catalyzed hydrolysis of 5 in 50:50 dioxane/water yields
62% of cis diol 6, 37% of trans diol 7, and -1% of 5-
methoxy-l,2-dihydroacenaphthylen-l-one (8). The
relative stabilities of cis and trans diols 6 and 7 were
determined by treating either cis or trans diol with
perchloric acid in water solutions and following the
approach to an equilibrium cis/trans diol mixture as a
function of time. At equilibrium, the ratio of cis and
trans diols is 19:81, which establishes that trans diol 7
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=
is more stable than cis diol 6. The acid-catalyzed
hydrolysis of epoxide 5 therefore yields the less stable
cis diol as the major product. It is concluded that
transition state effects therefore selectively stabilize the
transition state for attack of water on the intermediate
carbocation leading to the less stable cis diol. These
results suggest that transition state effects are also
responsible for formation of the major cis diol in the
acid-catalyzed hydrolysis of cyclopenta] cd]pyrene 3,4-
oxide, which has a cyclopenra-fused ring similar to that
in5.

CIVIL AND ENVIRONMENTAL
ENGINEERING

Removal of Cs and Co from Domestic
Wastewater by Sorbent Addition to the Primary
Treatment Process
Alicia Alba and Dr. Brian Reed

The focus of this research was to investigate the
removal of cobalt and cesium from domestic
wastewater (DWW) by adsorbent addition in the
primary treatment process. Source of wastewater was
collected from Little Patuxent River Water
Reclamation Plant, Howard County, MD. Six
adsorbents and two freshly made oxides (Fe and AI)
were tested. The six adsorbents tested were Chitosan,
Amberlite and Duolite, ConSep CB, ATS, and IE-91 I.
A shortlist of adsorbents was developed so that further
experiments could be conducted with the adsorbents
that showed promising removals of Cs and Co.
Langmuir adsorption isotherms were conducted and
modeled to obtain Langmuir parameters. It was
concluded that IE-911(for Cs) and ATS(for Co) were
selected for further study.

Factors affecting removal of inorganic cationic
adsorbates from the aqueous phase include: solution
pH, adsorbate type and concentration, presence of
complexing ligands and competing adsorbate(s), ionic
strength, and temperature. Additional experiments
were conducted to investigate Cs and Co removal with
IE-9l1 and ATS. The effects of pH, temperature,
mixing, adsorbate-adsorbent concentration, particle
size on IE-911 and DWW solids and aqueous phase
organics were investigated through pH adsorption
edges, isotherms and kinetics experiments.
Experiments conducted with no adsorbent were
conducted to investigate Co and Cs removal by DWW
solids. Co and Cs removal via the settling of
wastewater solids (no adsorbent) was between 5 to
20% and 3 to 10% by QWW solids, respectively.
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Association Between Ozone and Emergency
Department Visits: Application of Geostatistics
and Geographic Infonnation Systems
Mona Choi, Frank Curriero, Meg Johantgen, Mary
Etta Mills, Barbara Sattler and Jane Lipscomb

Background: Ozone has been recognized as the most
widespread and persistent urban pollution problem and
affects adverse health outcomes. However, there have
been a limited number of studies using both temporal
and spatial characteristics. Purpose: This study
proposed to use traditional statistics and geostatistics in
combination with GIS to examine the association
between levels of ozone concentration and emergency
department (ED) admissions for cardiovascular and
respiratory conditions in small local regions in
Maryland.

Methods: This study used multiple large datasets; I)
ozone data from the Air Quality System, 2) weather
factors from National Climate Data Center, 3)
demographic/socioeconomic status (SES) data from the
Census 2000, and 4) ED visit data from the Maryland
Health Services Cost Review Commission.
Geostatistics was applied to estimate ozone and
weather values over Maryland in order to examine the
associations with ED visits in the summer, 2002.
Poisson regression was used for final analyses.
Statistical packages (SAS 9.1 & R 2.0.1) and GIS
software (AreGIS 9.1) were used for data
manipulation, analysis, and mapping. Results: Block
kriging was applied to calculate daily ozone and
weather factors (i.e., temperature and relative
humidity) by ZIP code level. Those block kriged values
were used for Poisson regression models, which
showed that 10 ppb increments of 8-hr ozone as an
average of the same ED visit day and previous 2 days
resulted in increased respiratory ED visits by 2.6%
(pdXlOl) after adjusting for weather factors, SES, and
day of week. Likewise, 10 ppb increments of I-hr
ozone as an average of the same ED visit day and
previous 4 days increased cardiovascular ED visits by
4.3% (p<.OOOI).Conclusion/Implication: The study
suggested respiratory and cardiovascular ED visits
increased even lower ozone concentration than the
EPA's air quality standards. This study illustrated block
kriging as a useful technique to match health outcome
data that are usually aggregated by a certain geographic
boundary, in conjunction with traditional statistics and
GIS to investigate the associations between air quality
and health outcomes. Moreover, using large datasets
from discrete sources with different levels of unit seem
an effective data and information management method
to improve population health.
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Interaction between Channel Morphology and
Spatial Patterns of Sediment Storage and
Remobilization in Valley Creek, Valley Forge
National Historical Park
Lisa Fraley

National Park Service managers have been concerned
for several years about potential impacts of sediment
associated with upstream urban development on the 3.7
kilometer portion of Valley Creek that runs through
Valley Forge National Historical Park (VFNHP) before
its confluence with the Schuylkill River. A study was
conducted between September 2003 and January 2006
to obtain baseline inventories and to monitor the
distribution of sediment transport and storage, bank
erosion and channel instability. Field investigations
included a total-station survey of the longitudinal
profile of Valley Creek, cross-section and bankline
surveys after significant storm events (including the
second highest discharge on record for Valley Creek),
pebble eounts and volumetric barrel samples to
measure particle size distribution of the streambed, use
of a slide hammer to measure mobile-layer depth, and
tracer gravels to determine the sediment particle sizes
mobilized as a function of discharge. Sediment load
estimates were compiled using turbidity data collected
at 15-minute intervals at the USGS Valley Creek
stream gage between July 2005 and January 2006 and
preliminary USGS unit values flow records for the
period I February 2005-31 January 2006. Suspended
sediment yield for the watershed was estimated at 40
wnslkm2/yr, much lower than originally believed
based on sediment yields from nearby watersheds (66
to 344 tonslkm2lyr). Results of field surveys suggest
that bank erosion may be a dominant source of
sediment, but also indicate that fine sediment stored in
and remobilized from the bed may be a significant
fraction of annual sediment yield inValley Creek.

Comparing GOES Observations of Particle
Pollution with In-Situ Measurements
Nikisa S. Jordan, Ray Rogers, Shobha
Kondragunta, Kevin McCann, Ana Prados,
Kamonayi Mubenga, and Raymond Hoff

Aerosol Optical Depth (ADD) measurements from the
Geostationary Operational Environmental Satellite
(GOES) were compared with continuous surface
Particulate Matter (PM 2.5 ) measurements.
Observations analyzed were made in the summer of
2004 for the state of Maryland. GASP (GOES Aerosol
Smoke Product) measurements were scaled using
optical depth observations taken on the ground by the
Polar Elastic Light Detection And Ranging (LIDAR)
Facility (ELF). GASP was scaled with ELF to give an
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accurate estimation of aerosols within the Planetary
Boundary Layer (PBL). This step is critical since the
scaled measurement produces better correlations with
the PM2.5 monitors on the ground. In the future, we
plan to go beyond the scope of interest presented in this
study and attempt to describe the variations of GASP
ADD and PM2.5 relationships around the nation.

COMPUTER SCIENCE

A Smart System to Create Electronic Medical
Encounter Records
Sheetal Agarwal

A scrub nurse documents the perioperative process
during a surgery. Accuracy and easy availability of this
record is essential to provide improved health care to
patients. The process of documentation is prone to
human errors. Several systems have been developed
that allow physicians to create an electronic record to
document the details of a patient visit. Most of these
systems however, depend on the nursing staff to make
entries into the record. The aim of this research is to
build an automated system to create an electronic
medical encounter record, in real time, using
physiological data available from various medical
instruments in an Operating Room. We will build a
domain-based medical ontology to represent the
clinical terms. A rule-based knowledge base will help
detect low-level events and infer medically significant
events that occur during a surgery. A stream-
processing engine will be used to analyze streams of
data available from various sensors in the operating
room.

Mobile Peer-to- Peer Traffic Monitoring
Sandor Dornbush

Automobile traffic is a major problem in developed
societies. We collectively waste huge amounts of time
and resources traveling through traffic congestion.
Drivers choose the route that they believe will be the
fastest; however traffic congestion can significantly
change the length of a trip. Drivers that know where
clusters of slow traffic exist can choose other, more
efficient routes. We could save significant amount of
wasted time if traffic congestion patterns could be
effectively discovered and disseminated to the general
public. Currently most people use a centralized system
that is over 50 years old. This system is fairly
effective, but it has significant problems.

We propose a system that uses a standard GPS driving
aid, augmented with peer-to-peer wireless
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communication. This system should provide more
complete traffic monitoring than existing systems, and
do so at almost no cost to the service provider. The
project will be evaluated in a simulation. The system
uses a combination of clustering and epidemic
communication to find and disseminate traffic
information. To work in realistic setting the system
must be able to accommodate dynamic traffic patterns.
To efficiently use the communication medium the
system must impose a hierarchy on the peer-to-peer
network. To accurately test the system we will use
sophisticated automobile traffic simulators along with
realistic communication simulators. This project could
become a very useful system, saving millions of human
hours and dollars.

Improving Word Prediction with Reality TV
David Gurzick

The use of a word prediction engine, a technology for
augmenting typed text by statistically determining the
most likely ensuing word, can be a considerable benefit
to users with disabilities or temporary impairments. *
At the center ofa word prediction engine is the corpus
of text used to train the statistical prediction model. As
a result of the time and costs associated with corpus
creation, most common engines are trained using one
of the standard linguistic collections of English words,
such as the Brown or LOB corpus. These corpuses are
collections of text extracted from literature and
newspaper articles, some dating back as far as the
1960s. * Many articles debate the advantages of word
prediction routines, claimingjamong other things) that
the use of such prediction is below an acceptable limit
to assist with informal communication. Though much
of the literature details modifications that can be made
to the prediction algorithm, minimal attention is paid to
the selection of appropriate corpus material. * This
study investigates whether a custom corpus, created
automatically by recording the closed captioning on
network and cable TV, leads to an improvement in
word prediction accuracy during informal computer
medicated communication.

Representation and Evaluation of Complex
Options within Plans and Contingency Plans
Robert Holder

Complex mission planning requires the coordination of
multiple objectives and resources, as well as the ability
to dynamically adapt to changes in the environment.
At any stage in determining which resources should be
assigned to which objectives, a planner must consider
the choices that must be made within a particular
scenario. Additionally, a planner must also consider
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contingency plans and the choices that must be made in
each those those scenarios as well. To that end, we
present a model by which we may represent the various
facets of task planning, including the various choices
that must be made by a mission planner. Part of this
model uses the constructs of TAEMS (Task Analysis,
Environment Modeling, and Simulation) that allow for
the representation of the evaluation of choices in task
decomposition. We adapt this model to address two
types of contingency planning: \"pre-emptive
planning,'," in which the environment changes in an
manner that may be addressed by adapting low-level
behavior; and V'pre-planning,V' in which the
environment changes in a manner that must be
addressed by high-level strategy modification.

IIlmtration-inspired Visualization of Dynamic
Hurricane Structures
Alark Joshi, Jeremy Shopf, Hai Zhang, Penny
Rheingans, Lynn Sparling

The devastating power of hurricanes was evident
during the 2(}()5hurricane season, the most active
season on record, This has prompted increased efforts
by researchers to understand'the physical processes
that underlie the genesis, intensification, and tracks of
hurricanes. Intensity change in particular is
poorly understood at present and current numerical
weather prediction (NWP) models are unable to
accurately predict when a hurricane will intensify or
weaken.

The goal of this research is to demonstrate the use of
visualization techniques to gain insight into hurricane
dynamics, To better understand these systems, and to
diagnose their representation in NWP models, we use a
variety of techniques to visualize their structure and
time evolution. In particular. the change in attribute
values when a hurricane changes its category, as
defined by the Saffir-Simpson scale. is critical in order
to develop an understanding of the physics behind
intensity change. Visualization of the evolution of
structural features is a prelude to a deeper visual
analysis of the underlying dynamics,

Illustration-based techniques produce informative as
well as insightful visualizations. Using such techniques
we can convey the evolution of hurricane morphology
along its path by drawing the user's attention to a pre-
specified region of interest. We create visualizations
that convey information in the form of a range
of values over the entire time-varying dataset. We
augment the visualization with illustration-based
techniques to provide improved spatial and temporal
cues.
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The goal of this research is to demonstrate the use of
visualization techniques to gain insight into hurricane
dynamics. To better understand these systems, and to
diagnose their representation in NWP models, we use a
variety of techniques to visualize their structure and
time evolution. In particular, the change in attribute
values when a hurricane changes its category. as
defined hy the Safflr-Simpson scale. is critical in order
to develop an understanding of the physics behind
intensity change. Visualization of the evolution of
structural features is a prelude to a deeper visual
analysis of the underlying dynamics,

Resilient Shortest Multipath Routing in Ad Hoc
Networks
Palanivel Kodeswaran

We propose a generic resilient multi-path routing
scheme with low overhead for mobile ad hoc networks
with the aim of ensuring network throughput in both
advcrsarial and node failure scenarios. Multiple paths
of similar length between a given source node and a
destination node are discovered on-demand. Then data
is transmitted along these paths in a round robin
fashion with continuous path throughput monitoring,
Paths which perform poorly in comparison with others
are pruned from the active set of transmission paths,
The technique hinges on the fact that all security
attacks or node failures in a mobile ad hoc network
have the common symptoms of disruption of data
communication which manifests itself in the form of
reduced throughput.

BitSurge: A Peer-to-Peer Distributed File
System
Jason Nappier

Peer-to-peer (P2P) computer networks have become
increasingly prominent for the purpose of sharing data
file content. In such a network, the demand for
processing, storage. and network bandwidth resources
is distributed amongst the participants of the system
rather than placed on a centralized server. Thus, the
capacity of P2P systems actually increases with the
addition of new participants,

BitSurge is a variant of current peer-to-peer systems
that has been designed to integrate the most beneficial
features. Specifically, BitSurge increases download
speed by concurrently transferring multiple. distinct
segments of a single file from multiple peers. This type
of file transfer is facilitated by automatic replication of
files throughout the system, which provides resilience
to node failures and hence improves overall reliability.
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Extensive caching is also exploited to reduce access
limes.

A fully functional implementation or the BitSurge
system has been completed for the Linux operating
system, utilizing the Berkeley sockets API for network
communication. This implementation allows a network
topology to be simulated for experimentation.

The effects of a number of system parameters, such as
cache size, number of nodes, and number of replicas
per me are currently being studied to determine the
impact on file availability, discovery latency, and
download time. Overall, it is expected that the
performance of the BitSurge system will exceed that of
standard, sequential-transfer peer-to-peer systems
under all but the most extreme conditions. The
performance evaluation will provide a basis for
identifying those aspects of current peer-to-peer
technologies that can serve as improvements upon
particular distributed systems.

Context Aware Surgical Training (CAST)
Patricia Ordonez and Sheetal Agarwal

We propose to design and implement a prototype
context aware surgical training environment (CAST) as
part of the University of Maryland Surgical Simulation
Training Center (SIMCenter). This system will be
used to explore the role that an intelligent pervasive
computing environment can play to enhance the
training of surgery students, residents and specialists.
The research will build on prior work on context aware
"smart spaces" done at lIMBC, leverage our
experience in working with RFID in tile DARPA
Trauma Pod program as well as in incorporating Web-
based infrastructure and software applications in
academic and professional development programs. The
project will result in pilot system integrating one or two
training resources available in the SimCenter into a
context aware training environment that can recognize
the presence of a trainee and or mentor and take
appropriate action based known training goals and
parameters. The pro-ject will also evaluate the methods
for capturing and utilizing validated surgical training
metrics in a pervasive computing environment. This
project will advance the knowledge of context aware
training environments in a highly technical medical
field and provide a basis for incorporating more
advanced technology assisted learning experiences in
medicine.
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Motion-base Visualization for Deep
Understanding of Relation, spatlo- temporal
Data
Mithila Patwardhan

Many of the data available to intelligence analysts are
inherently relational, spatial, and temporal. For example,
analysis investigating a possible biological attack might
consider the times and physical locations of reports of
individuals with specific symptoms, as well as relational
links between these individuals, such as whether they
work in the same building or flew on the same flight in
the recent past.

We have developed novel visualizations to aid
intelligence analysis in the process of understanding of
such RST data. Just like waves travel over still water
when a pebble is thrown in, a "wave" can be imagined to
travel through a graph when it is triggered off from one
node, We use the "wave" metaphor to visualize change in
or flow of information through a graph. The intent is to
aid analysts in "what if' analysis and in answering
questions like "does a chain of events add up?". The
wave visualizations build on the concept of visualizing
interaction histories among individuals. e.g., visualizing
the history of meetings between a known-terrorist and
other individuals can provide valuable insight into
deducing who hislher cohorts are or visualizing the email
history among individuals can serve similar purposes.

We propose to conduct empirical studies with human
users to identify the strengths and weaknesses of motion-
based visualizations. The tasks would include domain
specific tasks, general tasks that gauge the effectiveness
of visualizations, and qualitative evaluation questions.

New Innovations within Digital PaperlElectronic
Ink Technology
Jameelah Roberts and Tope Akinsade

For over 2000 years, putting ink on paper was the only
way to display words and images. This old method
seems behind the times in the technology world, but it
maintains several advantages, inexpensive, flexibility
and durability to list a few. Even though the ink on
paper method will most likely always be available in
some fonn, it does have its limitations. For instance,
once you print words on paper, those words cannot be
changed at least not without leaving tell-tale marks of
some sort. It is also difficult to transport multiple
hooks in order to have access to all the documents or
information that is available on a computer.,

Several projects are in progress around the world
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working towards the goal of a true joining of on-screen
and paper based technologies. Electronic ink is in
development at Massachusetts'Institute of Technology
Media Laboratory which is in partnership with a
company called E-Ink. It is a liquid substance that
responds to electrical impulses to enable changeable
text and image displays on a flexible surface. Two
companies, E-Ink in Cambridge, MA and Xerox in
Palo Alto, CA arc concurrently creating similar
electronic inks. We will discuss the innovation relating
to Digital Paper (E-Ink) and its cascading impact on
our society.

An Effective Privacy Protecting Mechanism for
RFID Tags
Nimish Vartak

Radio Frequency Identifier (RfID) is an emerging
technology. Despite formidable security vulnerabilities,
it finds applications from supply chain management to
tracking personnel. A rogue RAD reader being able to
eavesdrop on a genuine RFID reader-tag conversation
and learn the tag's unique identifier is a major security
concern. One-way hashing, cryptography and one-lime
pads are among some of the methods being used to
secure this channel, hut these mechanisms typically
require expensive 'active' tags.

We develop a scheme to protect privacy of the canier
of an RFlD tagged item. Our scheme ensures that an
RFID tagged item will reveal sensitive data to only an
authorized agency, and not reveal any useful data to a
rogue reader. The scheme is designed (0 be scalable
and not burden the RFID tag computationally.

We introduce an agent to enforce the security of the
data, and move the overhead of computation away
from the tag to the RFID reader and the agent. The
EPC Code of the tag would contain an embedded
address of its security agent. Any reader would first
need to authenticate its identity with the agent to get
useful information stored in the tag. The agent would
decide the level of access granted to the reader on the
basis of credentials (such as certificates) presented by
the reader and the context of the request.

We focus on a specific scenario in which it is required
to transport goods from one place to another, without
revealing the contents of the goods. We develop an
efficient mechanism by which we preserve the identity
of the goods and prevent them from being tracked by
any rogue entity. We use cheap and readily available
'passive' tags in our scheme to ensure its cost-
effectiveness.
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We plan to validate our results using simulations, and
where possible, an actual implementation.

EDUCATION

Designing a Hybrid TESOL Certificate Program
AsH Hassan

The presenter describes how a well established TESOL
Certificate Program at a university setting was revised
with the addition of an online component, thus,
creating a hybrid environment that incorporates both
traditional class meetings and Web-based content
delivery (Blackboard).
The presenter will share methods in which everyone
can actively interact, negotiate and mediate experiences
in the traditional classroom and in the virtual one. In
this environment, teachers, administrators, and students
explore all the possibilities as teams that not only
utilize textbook information, their own experiences, but
also the different technologies.
The ultimate goal for the hybrid certificate program is
to develop a community of practice among its
participants through mediation, negotiation and
participation.

Untitled
Joy Hervey

In 1986, Ghana adopted education reforms as part of its
second Economic Recovery Program (ERP !D.
Launched in 1987, the reforms changed the structure of
education by shortening pre-tertiary education from 17
to 12 years. In addition to structural changes, the
curriculum for secondary schools was modified to
incorporate technical and vocational subjects in
addition to the traditional academic curriculum. The
proposed research seeks to understand how graduates
leaving six Ghanaian senior secondary schools since
1999 describe and understand the ways, if any, in
which their vocational/technical education has
influenced their work aspirations, work skills, and
decisions related to work. Issues that emerge in the
literature review include implementation challenges,
school quality, equity, and the impact of economic
context on educational outcomes. The research
suggests that individual returns to vocational education
are influenced by inter- and intra-school quality
differences as well as the external economic landscape.
These factors limit the value of Human Capital Theory
as an explanatory and predictive tool for nations and
non-governmental organizations seeking to incorporate
vocationalization into education reform packages in
developing contexts.
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Preliterate English as a Second Language
Learners: A Case Study of Somali Bantu
Women
Colleen Shaughnessy

Literacy education for adult English as a Second
Language (ESL) speakers is a very under-investigated
instructional field in which little formal research has
been conducted. Within this field, instructional
approaches for preliterate learners (those whose first
languages are do not have a written form) are even less
developed. The purpose of this case study is to
examine the use of culturally-relevant ESL literacy
techniques with Somali Bantu learners, a preliterate
population. In order to accomplish this, qualitative
interviews were conducted with each of the
participants. The interviews examined the previous
and current experiences of five Somali Bantu refugee
women learners, focusing on the personal and
educational experiences of these women in Somalia,
Kenyan refugee camps, Baltimore, and the author's
ESL literacy course. Analysis of the interview data
provide an understanding of the impact their past and
current experiences have on the learning process.
Additionally, the author reflects on her experiences
with the participants over fifteen months and her
personal and professional evolution as a teacher
through the research process. This study contributes to
the field of preliterate ESL literacy instruction and our
collective knowledge of the past experiences of the
Somali Bantu.

Building an Effective International Community
of Inquiry for EFL Professionals through CMC

Joan Kang Shin

Online learning environments can provide a unique
space for the creation of global communities of English
as a Foreign Language (EFL) teaching professionals
through computer-mediated communication (CMC).
This presentation will look at a study of the community
built in an online distance teacher training course
offered by a major East Coast state university as a
professional development program for EFL teaching
professionals in Muslim-majority countries and
designed as a graduate-level teaching methodology
course. One goal of the course, Teaching English to
Young Learners (fEYL), which was set up like a
graduate seminar, was to build a sense of community
among participants through CMC in order to enhance
their understanding of the theories and practices of
TEYL and facilitate critical inquiry into the major
issues surrounding TEYL in their different countries.
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Because the participants in this course were spread out
across sixteen time zones, the only way for everyone to
interact as a group was asynchronously. Therefore, the
site for building this online learning community was in
the course's asynchronous discussion board.

Using Garrison, Anderson, and Archerarltvs (2000)
Community of Inquiry Model as a theoretical
framework, this presentation will show how
understanding the asynchronous interaction on the
discussion board in terms of cognitive presence, social
presence, and teaching presence can help inform online
instructional practices using CMC in order to build a
successful international learning community of EFL
teaching professionals. In particular, issues
surrounding the use of English in CMC by non-native
speakers from various linguistic and cultural
backgrounds will be addressed.

ELECTRICAL ENGINEERING

Tunable Optical True TIme Delay Generator
For Phased Array Antenna
Olukayode Okusaga, Weimin Zhou and Gary Carter

We present an application of fiber Bragg gratings as
tunable optical delays in transmission for use as true-
time-delay line in a RF-Photonic phased array antenna.
Most delay line applications using fiber gratings
require that they be used in reflection mode and they
can provide only discrete variation of time delay. It
also requires the use of bulky and expensive optical
circulators. We have designed an optical true time
delay array generator using fiber gratings in cascading
transmission mode for such applications which
significantly simplified the system and lowered the
cost. A wavelength tunable laser is used as the light
source. The laser light is modulated by an RF-
microwave input signal, then enters into the optical true
time delay array generator to provide a sequence of
time delays At, 2At, ... nAt. The goal is to obtain large
group delay At with low loss and with the capability of
tuning At continuously by varying the wavelength of
the laser. We combined an apodized grating profile,
large index step and increased grating length to achieve
our goal. We fabricated and tested the grating with
about IOOmmlength which showed at least At =60 ps
tunable time delay range. We have demonstrated the
applicability of the transmission-mode fiber Bragg
gratings in an optical true-time-delay type of phased
array antenna.
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More about the Z Transform, its Inverse and
Calculation
Zaker Siraj

The Fourier transform plays a key role in representing
and analyzing discrete-time signals and systems.
However the Fourier transform does not converge for
all sequences, and its useful to have a generalization of
the Fourier transform that encompasses a broader class
of signals. The z-transfonn is a generalization tool in
the analysis of discrete-time signals and systems. In
analytical problems the z-transtorm notation is often
more convenient than the Fourier transform notation.
In this project we will further study the properties of
the z-transfonn including the connection to complex
analysis, and write a piece of programming code to get
the inverse z-transform by a variety of methods.

HEALTH SCIENCES

Staphylococcus Aureus Adhesins ClfA, SdrCDE
and Spa Promote Adhesiop to Immobilized
Platelets Under Physiological Shear
environments
Niraj George, Qi Wei, Pyong Shin and
Konstantinos Konstantopoulos

Objective - Staphylococcus aureus is an important
pathogen that causes a variety of infections ranging
from superficial skin infections to more serious and
potentially fatal illnesses such as acute infectious
endocarditis, osteomyelitis, septic arthritis, pneumonia
and septicemia. The molecular pathogenesis of these
infections involves bacterial adherence via surface
structures called adhesins that bind to ligands in the
host. Often, the bacterial adhesion takes place in the
blood stream where fluid shear stress may influence
binding events. The objective of this study is to
delineate the molecular mechanisms responsible for S.
aureus-platelet adhesion as a function of
physiologically relevant wall shear stresses.

Methods and Results - A parallel plate flow chamber
was employed to quantify adhesion of wild type, Spa-,
elf A- and SdrCDE- strains to immobilized platelet
layers. In the absence of plasma, adhesion increases
with increasing wall shear rate from to0-5000 sec-I.
The presence of plasma significantly enhances
adhesion at an shear levels. Addition of exogenous
fibrinogen yields adhesion levels similar to plasma in
the lower shear regimes, but has a diminishing effect
on potentiating adhesion at higher shear rates.
Alternatively, as shear rate increases von Willebrand
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factor (vWt) plays an increasingly significant role in
mediating binding.

Conclusions - Addition of plasma proteins potentiates
S. aureus-platelet interactions at all shear rates
examined. While fibrinogen plays the predominant role
in the low shear regime, vWf mediation becomes
increasingly significant as wall shear rate increases.
Fibrinogen binding is dependant on bacterial adhesins
ClfA and SdrCDE whereas Spa is the dominant
receptor for vWf. Understanding and identifying the
relative importance of adhesins, bridging molecules
and platelet receptors under
specific shear conditions is an important step in
developing new therapeutics to combat S. aureus
cardiovascular infections.

Association of Fibroblast Growth Factor
Binding Protein 1 (FGFBP1) with Bone Mineral
Density in Mexican Americans and the Old
Order Amish
N. Hoppman, D.l. McBride, J. Bruder, R.L. Bauer,
1.R. O'Connell, eM. Kammerer and B.D. Mitchell

The San Antonio Family Osteoporosis Study was
designed with the goal of identifying genes and
environmental factors influencing bone mineral density
(BMD) in Mexican Americans. In a set of 29 large
Mexican American families, we previously detected
strong evidence for linkage of forearm BMD to
chromosome 4p (lod = 4.3). This region contains
several strong candidate genes for bone metabolism
including fibroblast growth factor binding protein l'
(FGFBPl). FGFBPI binds fibroblast growth factor-2
(FGFl) and modulates its activities, one of which is to
stimulate osteoblast replication. We sequenced both
exons, intron-excn boundaries, and approximately 2 kb
of the promoter region in 40 Mexican American
subjects selected for having high or low forearm BMD
and identified 9 single nucleotide polymorphisms
(SNPs). After genotyping these SNPs in 887 Mexican
Americans, we tested for associations with BMD of the
forearm, spine, and hip, following adjustment for age,
sex, BMI, and family structure. Significant
associations (P < 0.05) were observed between 5 of the
9 SNPs and BMD of the hip, forearm and spine. In
order to replicate these findings, we genotyped all 9
SNPs in an independent population, the Old Order
Amish. We found that the same 5 polymorphisms
were associated with BMD of the forearm, hip and
spine in this population as well. These findings
suggest that sequence variation in FGFBPI may have a
modest effect on osteoporosis.
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Reduced Thrombus Formation in the Presence
of Staphylococcus Aureus
Michael A. Johnson and Julia M. Ross

In blood-borne staphylococcal infections, bacteria and
platelets often aggregate on the sub-endothelium where
the extracellular matrix is exposed. In past studies, the
S. aureus collagen binding adhesion CNA, has been
shown to playa role in bacterial adhesion to collagen
in a whole blood study. Also in past studies, the S.
aureus fibrinogen binding adhesin, clumping factor A
(etfA), has been shown to playa role in bacterial
adhesion to platelets. However, the effect of Clf A~
mediated bacterial binding on thrombus structure and
formation is uncertain. In this study, the interaction
between ClfA and possible bridging molecules was
studied under shear stress conditions in whole blood
during the development of infected thrombi. S. aureus
binding interactions were evaluated using a series of
mutant strains and the locations of adherent bacteria
were measured using confocal laser microscopy and
analyzed using the 3D software Velocity. From these
studies we conclude that the presence of ClfA on the
bacteria docs not alter thrombus structure, however the
presence of S. aureus in the whole blood reduces
thrombus formation. These results suggest that the
presence of bacteria in the bloodstream may alter clot
formation, thereby influencing vascular healing
processes.

The Contribution of Sarcolemmal Repair to
Recovery After an Acute Skeletal Muscle Strain
Joseph A. Roche, Richard M. Lovering, Robert J.
Bloch, and Patrick G. De Deyoe

Introduction. The mechanisms of injury and recovery
from an acute skeletal muscle strain are poorly
understood. Often, a single, lengthening muscle
contraction causes such injuries. Overuse injuries from
repeated lengthening contractions require myogcnesis
for recovery of function. We studied a rat model to
learn if the same is true for recovery from an acute
injury caused by a single lengthening contraction.
Methods: We injured rat tibialis anterior muscles (TA)
by forcing the rat's foot into plantar flexion while the
dorsiflexors were tetanically stimulated. We used
gamma irradiation to inhibit myogencsis. We measured
contractile function using a load cell, assessed
myogenic markers using RT-PCR and western blots,
and studied sarcolemmal resealing using Evan's blue
(BBD), a membrane-impermeable dye. EBD-positive
cells were quantified on cryosections that were labeled
with antibodies to dystrophin, a sarcolemmal protein or
dysferlin, a membrane repair protein, to compare their
distribution after injury. Results: Irradiation eliminated
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new muscle fiber formation, assayed morphologically
or by RT-PCR, but had no effect on recovery of
contractile function in TA muscles injured by a single
lengthening contraction. EBD was retained
intracel1ularly 3 and 7 days alter such injury. These
findings were diametrically opposed to those seen in
muscles subjected to overuse injury. Dystrophin was
lost in fibers labeled with EBD after a single
lengthening contraction, but dystrophin was restored in
such fibers within 7 days, suggesting that most of the
injured fibers were repaired, and not replaced. After
injury, dysferlin was enriched at sites of membrane
damage, indicated by a loss of dystrophin, consistent
with a role for dysferlin in membrane resealing
following acute muscle injury. Conclusion:
Myogenesis is not necessary for recovery from an
acute muscle strain. Instead, recovery may require
resealing of the membranes of injured fibers.

Androgen Levels May Not Mediate the
Association Between Current Alcohol Use and
Hot Flashes in Midlife Women
C. Schilling, L. Ga1licchio, S. Miller, L.M. Lewis,
H. Zacur, and J.A. Flaws

Little is known about the etiology of hot flashes,
though millions of women experience hot flashes each
year during their transition to menopause. We have
previously shown tbat current alcohol use reduces the
risk of frequent and severe hot flashes in midlife
women and that this association is not mediated by
estrogen levels. The purpose of this study was to
examine the relation between current alcohol use,
androgen levels, and hot flashes in mid life women
using a case-control study design. Cases were midlife
women who reported ever experiencing hot flashes
(n=362). Controls were midlife women who reported
never experiencing hot flashes (n=264). Each
participant completed a questionnaire and provided a
blood sample that was used to measure androgen levels
(androstenedione and testosterone) by enzyme-linked
immunosorbent assay. The results indicate that current
alcohol users had lower odds than non-users of
experiencing any hot flashes (odds ratio (OR): 0.66,
95% confidence interval (el): 0.45, 0.96), independent
of age, race, obesity, and smoking habits. When
androstenedione or testosterone levels were added to
the model, the odds of experiencing any hot flashes
were unchanged (OR: 0.66, 95% CI: 0.45, 0.97). In
addition, current alcohol users had similar levels of
androstenedione (geometric mean: users 2.04!0.1O
ng/ml, non-users 2.0l±O.l9 ng/ml; p<0.7) and
testosterone (geometric mean: users 0.47±O.03 ng/ml,
non-users 0.5l±0. ~I ng/ml; p<O.5) compared to non-
users of alcohol. These data suggest that current
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alcohol use is associated with a reduced risk of hot
flashes in midlife women by a mechanism that may not
include changes in androgen lev~ls. Supported by NIH
Grant AGl840Q and a grant from the Women's Health
Research Group at the University of Maryland.

HISTORY

Henry Shattuck and the Sheppard-Towner Act,
National Child Labor Amendment and Equal
Rights Amendment
Katie Duncan

Henry Shattuck (1879-1971) was an influential
Republican politician in Massachusetts from the 19205
through the 1940s. Shattuck served in the
Massachusetts House of Representatives from 1920 to
1930 and chaired the House Ways and Means
Conunittee from 1923-1929. During his chairmanship,
three key national issues that attracted his attention
were the Sheppard-Towner Act, the Child Labor
Amendment and the Equal Rights Amendment.
Shattuck opposed all three of these reform measures.
By reviewing Shattuck's speeches and correspondence
it can be seen why legislation that may have seemed
very beneficial to the public was resisted against so
vehemenlly by some politicians. Shattuck was also a
member of the Citizens Committee to Protect our
Homes and Children; a conservative organization
dedicated to defeating these pieces of legislation.

Rocking the Boat: The USS Hospital Ship Red
Rover during the American Civil War
Steve Roca

The study of the U.S.S. Red Rover has escaped the
serious attention of scholarly and historical research for
most American Civil War and especially among
military and social historians. This vessel and the
personnel involved set many precedents, historically,
technologically, medically and socially. Red Rover was
the first specific-purpose hospital ship ever put into
service. It incorporated many unique innovations,
including its design and accommodations, and
especially in regards to the personnel, who served,
interacted, and were treated as patients on board this
unique vessel." Vast numbers of Africans, initially
coming on board as "Contraband" achieved ratings as
members of the US Navy and Red Rover's crew in
various capacities. The men served throughout the ship
and indeed the entire Mississippi Fleet, while a large
number of women served in the ship's Medical
Department. This marked the first time in history that
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women served in an official capacity on board a naval
vessel, working as Chambermaids, Laundresses, and
Nurses, and ranked members of the crew and
department. * Eight Catholic Sisters have traditionally
received credit for being the first United States Navy
Nurses and forerunners of the United States Navy
Nurse Corps. In fact, recently discovered documents
and extant records reveal that it was the African-
American women, initially received as Contraband and
subsequently trained, rated and even promoted within
the Navy to the Tank of Nurse who deserve this credit
and recognition.

A Lesson Mis-Learned: Researching the Media
Repercussions of the Falklands War
Jeremy Spahr

In 1982, Great Britain went to war to retake the
Falkland Islands after their seizure by Argentina.
Coming less than a decade after the American
experience in Vietnam, where media coverage was
blamed for American defeat, the British government
relied on strict control system of censorship and vetting
that severely curtailed the ability of reporters to cover
the war. Despite its many flaws, this approach was
embraced by the US government after Britain's victory
as the best means to integrate the media into military
operations. Yet in the three US conflicts that followed,
the system proved unsuccessful, and was dropped in
favor of embedding, an approach that also had a
nascent test run in the Falklands War. The discussion
will focus on the primary sources used to examine this
topic, including a House of Commons Defense
Committee report and a recent project conducted at the
Army War College in Carlisle studying the embed
program.

HUMANITIES

Ideology and Inequality in Trinidad
Cherisse Carlin

There is a possibility that a major contradiction exist in
the island nation of Trinidad. There is a cosmopolitan
ideology which proclaims the existence of a raceless
society where all groups are equal. However, the
census data shows substantial race/ethnic differences in
family income, occupation, and education. My research
will explore the nature of this incongruity between
belief and practice. In this presentation I will report on
the claims discovered through a literature review on
different studies that research the inequalities in
Trinidad; the nature of and the history of the
cosmopolitan ideology and how this ideology impacts
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the existence of inequality amongst the Trinidadian
society.

Music as an Expression of Resistance During the
Dictatorships in Chile and Argentina
Santiago De Angulo

This study examines the role which music played in
Chile and Argentina specifically during the
dictatorships in the 70s and 80s with an emphasis on
the many similarities and the evident contribution of
music as an expression of resistance in and for these
two countries. The first section of this paper provides a
short historical account of the events which led up to
and during the military dictatorships in Chile and
Argentina in the1970s and 19805. The second section,
and primary focus of this paper will center on the
process by which music became an important pillar in
the struggle against these military dictatorships. The
article concludes that music contributed to the
resistance movements during those dictatorships in
Chile and Argentina via three primary avenues: by
preserving the threatened collective memory; by
providing a shared space of corrununication of common
struggles and of common aspirations; and by
denouncing the despicable and atrocious measures
utilized by the military regimes.

IMMUNOLOGY
Dendritic CeUs Cross-dressed with peptide-
MHC Class I Complexes from Necrotic Cells
Activate CD8+ T cells
Brian P. Dolan, Kenneth D. Gibbs Jr., and Suzanne
Ostrand-Rosenberg

CD8+ T cell activation by dendritic cells is believed to
occur when DC capture and cross-present antigens on
MHC class I molecules. Here we describe a second
mechanism whereby preformed peptide-MHC class I
complexes transfer from donor cells directly to DC
which in turn activate CD8+ T cells, a process termed
DC "cross-dressing." In vitro studies reveal that MHC
class I molecules can transfer from necrotic, but not
from live cell lines directly to MHC mismatched DC.
Transferred MHC class I is retained on the DC cell-
surface during DC maturation and transfer does not
appear to be mediated through exosomes. Donor cell
generated antigen peptide-MHC class I complexes can
be used by recipient DC to activate CD8+ T cells.
Further more, we determined that cross-dressed DC
were superior to cross-presenting DC for activation of
transgenic CD8+ T cells in vitro, as determined by
pulsing syngenic DC with necrotic antigen expressing
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cells that were either MHC class I positive or negative.
Concurrent, in vivo studies indicate that cross-dressing
of DC with necrotic cells enhances CD8+ T cell
activation. Taken together, these data suggest that
cross-dressing of DC with peptide-MHC class I
complexes from necrotic cells may play an important
role in the activation of natve CD8+ T cells.

Isopentenylpyrophosphate or Daudi B cells
Expand Common Specificity Vg2Jg1.2
Clonotypes from Human PBMC in vitro
Andrew M. Hebbeler, C. Cairo, N. Propp, J.
Cummings, and C.D. Pauza

Vg2Vd2 T cells demonstrate major histocompatibility
complex- (MHC-) unrestricted responses to non-
peptidic phosphoantigens and some tumor cell lines.
Antigen recognition depends on a mature Vg2
repertoire that is skewed to the Vg2Jg1.2
rearrangement by positive selection with ubiquitous
antigens likely to be self. To understand changes in the
Vg2 repertoire at the molecular level, we employed
spectratype and sequence analysis on humanVg2Vd2 T
cells from peripheral blood mononuclear cells (PBMC)
before and after stimulation in vitro with a model
alkylphosphate (isopcntenylpyrophosphate) or tumor
cell line (Daudi B lymphoma). We now document the
presence of a public Vg2 repertoire that includes Vg2
c1onotypes specifically responding to IPP or Daudi, as
well as a substantial group responding commonly to
both stimuli. Common specificity Vg2 clonotypes
comprise the major response to either stimulus, and
dominate the Vg2 repertoire in healthy adults. The
presence and abundance of common specificity
clonotypes account for the ability to expand Vg2Vd2 T
cells on phosphoantigens and produce an effector
subset that is cytotoxic for tumor cells. Less common
are the Vg2 clonorypes responding only to IPP or
Daudi, and the characterization of these clonotypes
may provide novel insight into the mechanisms for
TCR recognition by Vg2Vd2 T cells.

Identifying the Immediate Precursors of
CDI03+CD8+Effector Populations
Ranjani Pmbhakara

Host-specific CD8+ effectors (HSCD8Es) expressing
the integrin, CD 103, playa critical role in promoting
destruction of the host intestinal epithelium during
graft-versus-host disease (GVHD). Recent studies
raise the possibility that CDI03+HSCD8E populations
derive from a subset of alpha4beta7hiCCR9+ CD8
precursors, likely elicited in peripheral lymphoid
compartments in response to gut-derived CD 103+
dendritic cells. The goal of my project was to test this
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hypothesis. Spleen cells from 2C transgenic TCR mice
(H-2Ld-specific) were transferred into sublethally-
irradiated C57BU6J F x DBN2J FI hybrid recipients
(H_i"d), or into sublethally irradiated wild-type or
CDl03 knock-out C57BU6J F x CB6/J FI hybrid
recipients (H_2b1d), Lymphocytes were isolated from
the intestinal epithelium and mesenteric lymph nodes
of recipient mice at one-week intervals. These
lymphocytes were FACS stained with the clonotypic
mAb 10 the 2C transgenic TCR, 182. as well as with
anti-CDS, anti-CD44, anti-COl03, anti-CCR9, and
anti- alpha4beta7 antibodies. Levels ofCDJ03 and
a4~7 expression were then determined for HSCD8Es
at various timcpcints. Initial results establish three key
points: 1) CD8+ T cells isolated from the mesenteric
lymph node at early timcpoints possess an
alpha4beta7hiCCR9+CD I03- phenotype, 2) H$CD8Es
that infiltrated the gut epithelium acquired a CD 103+
phenotype, and 3.) CD I03 expression by host dendritic
cells is not required for CDI03 expression on
HSCD8Es. Future experiments will utilize this model
in combination with depleting antibodies to definitively
test the central hypothesis.

Involvement of Transcription in Somatic
Hypermutatlon of Antibody Genes
Deepa Rajagopal

Diversity of the immunoglobulin repertoire is achieved
in part by somatic hypermutation of antibody genes in
B lymphocytes. It is not clear what targets mutation to
the immunoglobulin loci, but transcription may be
involved. To study targeting, I am taking a
fundamental approach to determine whether there is
more transcription of the switch (S) region compared to
the nonmuteted constant (C) gene. To correlate
mutation with transcription, it is first necessary to
generate a mutational map of this region. My first goal
is to sequence the 5 Kh region from the SI-!region
promoter through me Cu gene. My hypothesis is that
mutations will occur at a high frequency for 3 Kb
downstream of the promoter and then decrease before
the CJ.lgene. For this, I will use DNA from Peyer's
patch B cells from ung -1- mice, which are known to
have a high frequency of hypennutation, and sequence
the region using sets of PCR primers. Once a map is
generated, my second goal is to quantify the transcripts
from splenic B cells stimulated with lipopolysaccharide
using a nuclear run-on technique to see if the amount
of transcripts mirrors the amount of mutations.
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T cell Tolerance Induced by Mycobacterial
Heat-Shock Protein-65-IgG-expressing B cells
Affords Protection against Adjuvant Arthritis in
the Lewis Rat
Shailesh R. Satpute and Kamal D. Moudgil

Adjuvant arthritis (AA) is inducible in me Lewis
(LEW) (RT.II) rat by s.c. injection of heat-killed
Mycobacterium tuberculosis H37Ra (Mtb). AA serves
as an experimental model for studying human
rheumatoid arthritis (RA). Arthritic LEW rats develop
significant T-cell response to mycobacterial heat-shock
protein-65 (Bhsp65). New and efficient methods for
induction of antigenzepttope-specific T-cell tolerance
for treatment of autoimmune diseases are constantly
being explored. We have observed mat injection of
soluble Bhsp65 (3 i.p. injections of 200 micrograms
each Bhsp65) to nerve LEW rats induced 'Lccll
tolerance to Bhsp65 and its pathogenic cpitopc 177-
191. This tolerance was effective in suppressing the
severity of subsequently induced AA compared to that
of control rats (P< 0.05). We also developed an
alternative approach for tolerance induction by
introducing a Bhsp65-lgG heavy chain gene construct
retrovirallyex vivo into splenocytes (mostly B cells) of
LEW rats, and then injecting these cells i.p. into
syngeneic recipients prior to induction of AA by Mtb
injection. This fusion protein-mediated tolerance led to
a significant decrease in the severity of AA.
Furthermore, our pilot experiments indicate that the
Bhsp65-IgG expressing B cell-mediated but not the
soluble Bhsp65-mediated tolerance ameliorated
ongoing (established) AA, a rare feat of any tolerance
induction approach. We now plan to explore the
mechanisms involved in me anti-arthritic effects of the
above-mentioned tolerogenic approaches. (This study
is supported by grants from the Arthritis Foundation,
the Maryland Arthritis Research Center, Baltimore and
the NIH).

The Role of MyD88 and PI3K in TLR4 Signaling
M. Weber, M. Fenton and S. Vogel

Toll-like receptor proteins (TI..Rs) have been shown to
playa pivotal role in both innate and adaptive immune
responses in higher vertebrates. TLRs enable the host
to recognize a large number of pathogen-associated
molecular patterns such as bacterial
Iipopolysaccharides (LPS) and lipoproteins, viral RNA,
CpG-containing DNA, flagellin, and others. MyD88 is
an adaptor protein
that mediates signal transduction for several of the
TLRs. Signaling through MyD88 following TLR
engagement leads to the activation of NFkB, MAP
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kineses, and, subsequently, the production of pro-
inflammatory cytokines. We recently found that TLR2
and TLR4 agonist rapidly stimulated the activation of
phosphoinositide 3-kinase (PI3K) in normal murine
macrophages, but not macrophages from MyD88-1-
mice. PI3K is one of a family of kinases involved
in the regulation of cell growth, apoptosis, and
cytoskeletal remodeling. Ithas been proposed that the
p85 regulatory subunit ofPI3K binds MyD88 through
a conserved YXXM motif located within the TIR (Toll
Il.-I Receptor) domain of MyD88 (Ojaniemi, M.
2003). We tested this hypothesis using a series of
mutant MyD88 proteins. Specifically, we tested the
ability of these mutants to bind both P13K and TLR4,
and to activate PI3K following TLR engagement.

LANGUAGE AND LINGUISTICS

America Through My Eyes and Your Eyes: The
Development of Intercultural Awareness in the
Advanced Spanish Class
Elisabeth Arevalo-Guerrero

This study describes the process and results of a
doctoral pilot study whose purpose was to investigate
how learners of Spanish language developed
intercultural awareness using online activities and face
to face interaction with a panel of Spanish speakers.
As theoretical framework, the study used socio-cultural
theories of learning: Distributed Cognition and
Legitimate Peripheral Participation. This is a
qualitative study that used ethnographical methods to
collect data: teacher's observation, discourse analysis
of online writings, and interaction with Spanish
speakers.

The results of the investigation showed that learners
developed intercultural awareness while identifying
similarities, differences, and stereotypes among
Spanish speaking cultures.

Positive Social Self: Symbolic Construction of
Social Identity in Digital Storytelling
Polina Vinogradova

Digital storyte11ing is a new, but rapidly evolving
narrative genre. Digital stories are condensed stories
that combine visual images and audio commentaries;
thus, the authors use symbolic means to carry the
message across. Moreover, these stories are always
personal and sometimes autobiographical narratives
that develop the plot within three minutes in either
logical or chronological way. Therefore, through these
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narratives the authors/producers sustain, negotiate, and
perform their positive social identities.

The goal of this study is to investigate how the authors
of digital stories realize their positive social identities
using verbal and visual narrative means. In this paper, I
analyze four digital stories. I explore how the
producers sustain, negotiate, and perform their positive
social identities using verbal narration in combination
with visual images. Thus, I investigate how the
narrators position themselves within their plots, what
strategies they use to negotiate and sustain their
positive social identities, and how they combine verbal
narration with visual images in order to convey the
meaning. Moreover, Iexplore how gender, race, and
ethnicity affects the ways the authors negotiate, sustain,
and perform their positive social identities.

MATHEMATICS AND STATISTICS

Efficient First-Order Methods for Convex
Programming
Filiz Gurtuna and Osman Guier

The main line of my research is on the efficient first-
order methods for convex programming. This area is
important from both practical and theoretical points of
view. Convex programming occupies a distinguished
place within mathematical programming, because it is
possible to obtain global convergence rates for convex
minimization algorithms. First-order methods are
especially crucial for solving large-scale problems, as
the use of second-order information becomes
prohibitive due to memory requirements. We have also
been interested in some related topics such as the
variational problems arising in Quasi-Newton methods,
minimum-volume ellipsoids covering part of a given
ellipsoid and Proximal-Point algorithms (PPA). * In
the Quasi-Newton methods, we devise a general
framework to study the involved optimization
problems. Within this framework, not only do we
simplify some of the existing proofs but we also give a
geometric interpretation of the problems and obtain a
new result by studying the associated dual problems. *
For our minimum volume-ellipsoid problem, the
formulae for the minimum ellipsoids are known, but
the proof is based on guessing the optimal ellipsoid and
then verifying optimality by ad hoc means. We try
instead to use optimization techniques to obtain the
minimum ellipsoid. Our approach leads to interesting
problems related to S-Lcmma, an area of research in
control theory.* Recently, we started working on PPA.
These have very nice theoretical properties and some
versions of it have better provable convergence rates
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than the ones available in the literature. At present, we
are trying to extend the existing.algorithms and
establish some relations between these algorithms and
the Nesterov's Optimal Methods. which are efficient
first-order methods for convex programming.

Self-Concordant Barriers for Homogeneous
Convex Cones
Olena Shevchenko

Interior-point methods play an important role in
modern optimization because of their polynomial
complexity. They were first developed for linear
programming and then generalized for larger classes of
problems. Nesterov and Nemirovskii developed a
general theory of interior-point methods for convex
programming. Self-concordant barrier functions play
the crucial role in their development. The self-
concordance property allows to obtain polynomial
complexity results. In general, it is hard to find a self-
concordant barrier function for an arbitrary convex set,
however, these barriers are available for important
special cases such a" linear programming, semidefinite-
programming and some others. In this talk, we will
discuss properties of barrier functions for
homogeneous programming problems, a large subclass
of convex programming. This class is important
because it possesses some nice properties that may lead
to the development of more efficient interior-point
algorithms.

A Test for Equality of Spectra of Two
Independent Short Memory Gaussian Time
Series
Ravi Siddani

Spatial homogeneity is an important assumption made
in analyzing time series data measured at different
locations. One way of checking this assumption is to
test the hypothesis of equality of the autocovariance
functions of the time series at those locations. This is
equivalent to testing the hypothesis of equality of the
spectral densities of the two time series. We develop a
test for this hypothesis by partitioning the Fourier
frequencies into blocks, and constructing individual
test statistics by comparing average spectral density
estimates in each block, and applying Bonferroni's
inequality to combine these tests. We present
simulation studies to demonstrate the level and power
of the test statistic as we vary our partition and the
sample size. We also examine the theoretical aspects of
its level and power as a function of our choice of
partition of the Fourier frequencies and increasing
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sample size, and present an application to rainfall data
collected from several rain gauges in South Florida.

Free Boundary Problems in Fluid Mechanics
Ana Maria Soane

We consider a class of stationary free boundary
problems governed by the Navier-Stokes equations.
Our objective is to develop robust numerical
algorithms that capture the shape of the free boundary.
Our approach combines a recent algorithm by J.-G.
Liu, J. Liu and R. L.Pego (arXiv:math.AP/0502549)
with a boundary prediction-correction technique. The
Liu and Pego algorithm requires the rather uncommon
C I finite elements, therefore a major part of our work
is to develop software that implements the required
elements. Numerical results for a test problem will be
presented.

Geomagnetic Data Assimilation in MoSST Core
Model
Zhibin Sun, Andrew Tangbom, Weijia Kuang and
Weiyuan Jiang

Data assimilation is the methodology by which
observations are combined with a model output to get
an improved estimate of the state of a system. An
optimal estimate can potentially be obtained using
Bayesian techniques, provided that good estimates of
observation and model error statistics are available.
Geomagnetic field observations have well understood
error characteristics. We have begun to develop the
means to estimate error statistics of MoSST core
dynamics model, a geodynamo model that uses
spherical harmonics (zonal and meridional) and finite
differences (radial) for spatial derivative
approximation. However, only part of the poloidal
magnetic field (up to degree L = 13 in spherical
harmonic expansion) is observable at the Earth's
surface, and we need to apply the error statistics of
MoSST core dynamics model correctly into an
assimilation system.

We have developed a geomagnetic data assimilation
system in which the error covariances are estimated
using an ensemble of model solutions. By analyzing
the error covariances, we know not how only the
poloidal magnetic field deep inside the core should be
corrected by the surface observations, but also other
physical variables, i.e. the remaining poloidal field, the
toroidal magnetic field, the velocity field and the
density perturbation should be corrected. This
"balanced" approach to correcting the core state is less
likely to cause non-physical oscillations or instabilities
in the response. It will also correct the non-observed
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state variables more rapidly, which is important
considering the short duration of the surface magnetic
field record. As our first step, we use the error
covariances with different correlation lengths to correct
part of these variables in order to determine the impact
of each correction. In a simulated experiment in which
true states are known we can determine under what
conditions (eg. error covariance structure) the model
solutions converge to the true states. These tests will
give us more confidence that assimilation using real
observations has made dynamically consistent
corrections.

A Similarity Coefficient for Spatial and
Temporal Sequences.
Ronny O. Vallejos

A suitably normalized sum of products of increments
for time or space sequences is suggested as a similarity
coefficient. Some properties of this statistic are
discussed. The performance of the proposed coefficient
is investigated via Monte Carlo simulations. To
illustrate the applicability of the similarity coefficient,
a real data example is presented in the context of
flammability properties of polymers.

MECHANICAL ENGINEERING

A Review of Nanoscale Measurements Used For
Morphology and Surface Characterization of
Thin Layers.
Y. Amanuel, D. Arola and T. Topoleski

Surface morphology influences the adhesion, friction,
force transmission, mechanical properties and tribology
of materials. The formation of surface morphology is
strongly influenced by the orientation of miero- and
nano-structures that determines growth mechanisms.
Since growth mechanisms are influenced by events at
the micro- and nanoscale level, it is essential to have
the capacity to measure at such scales. The
experimental techniques used for surface
characterization have been growing with {he increased
sensitivity of instruments capable of measuring very
small force and displacement in addition to enhanced
imaging techniques. This literature review will focus
on current experimental techniques applied, the
potential limitations of these techniques and the future
trends in surface characterization methods. Emphasis
will be given to surface characterization techniques
used in the determination of tribological and
mechanical properties of thin layers deposited on a
bulk substrate.
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Early Detection of Lameness in Dairy Cows
P. Dyer, U. Tasch, P. Rajkondawar, N. Neerchal,
and R. Dyer

One of the current key problems for dairy farmers is
lameness prevalence within cattle herds. Lameness has
been reported to be a critical economic factor and an
important animal-welfare issue for producers around
the world. Early detection of the ailment would greatly
benefit both the producers, by curbing losses due to
premature culling, and the cattle, by reducing pain and
suffering. Current methods used to diagnose lameness
in dairy cattle are highly subjective and are inadequate
at early detection of the condition. In recent years an
automated, objective alternative for diagnosis has been
developed by researchers at the University of
Maryland, Baltimore County and the University of
Delaware. The technology has only recently been
released commercially by Bou-Matic as the
StepMeIrixTM. This presentation describes the
engineering behind and {hecapabilities of the
StepMetrixTM. Sample cases of lame, mildly lame,
and sound (healthy) cows are provided to show how
the system makes its diagnoses. The StepMetrixTM
possesses an 85% accuracy rate in detecting soundness
and lameness, and current research efforts are aimed at
increasing this number. The immense potential of this
machine to perform early detection of lameness ensures
that dairy industry worldwide can benefit greatly.

Effects of Non-Linear Membrane Elasticity on
Capsule Deformation under Hydrodynamic
Loading I

Andres Gonzalez-Mancera, Mustapha Jamal, and
Charles Eggleton

The deformation of a capsule under hydrodynamic
loading is affected by the mechanical behavior of its
membrane. An axisymmetric implementation of the
boundary integral method is used to simulate the
deformation of capsules under an extensional flow and
its subsequent recovery after the flow has ceased.
Comparisons arc made between capsules with
membranes modeled using four classic elastic
constitutive equations. Our results show that the neo-
Hookean capsule deforms infinitely once a critical
capillary number is surpassed under an extensional
flow. For all other membrane types the capsules reach
an equilibrium shape where the viscous stresses are
balanced by the elastic tensions on the membrane.
This is true for the range of Ca investigated. The
recovery from the deformed shape is simulated and the
effect of the membrane properties is assessed. By
matching our computer simulations of different capsule
types with experimental observations it will be possible

39



Graduate Research Conference

to accurately measure the mechanical properties of
cells and artificial capsules.

A New Transient Bio-Heat Model of the Human
Body and its Integration to Clothing Models
Maher Salloum

A mathematical multi-segmented model based on an
improved Stolwijk model is developed for predicting
nude human thermal and regulatory responses within
body segments. The passive model segments the body
into the 15 cylindrical paris. Each body part is divided
into four nodes of core, skin, artery blood, and vein
blood. The body nodes interact with each other through
convection. perfusion and conduction. In any body
element, the blood exiting the arteries and flowing into
the capillaries is divided into blood flowing in the core
and blood flowing into the skin layer. The model
calculates the blood circulation flow rates based on
exact physiological data of Avolio and real dimensions
and anatomic positions of the arteries in the body. The
circulatory system model takes into consideration the
pulsatile blood flow in the macro arteries with its effect
on the convective heat transfer; The inclusion of
calculated blood perfusion in the tissue is based on the
arterial system model and the heart rate is unique for
the current model. The bio-heat human model is
capable of predicting accurately nude human transient
physiological responses such as the body's skin and
core temperatures and the dry and latent heat losses
from each body segment. The nude body model is
integrated to an existing clothing model that is based
on heat and mass diffusion through the fabrics and
which takes into consideration the moisture adsorption
by the fibers. The clothing fabrics and associated air
layers are represented by cylinders. The nude and
clothed hody models predictions are compared with
published experimental data at a variety of ambient
conditions and activity. The current model agrees well
with experimental data during transitions from hot to
cold and dry to humid environments. Both the nude
and clothed human model has an accuracy of less than
8% for the whole-body heat gains or losses; the nude
human model has an accuracy of ±O.48°C for skin
temperature values.

MICROBIOLOGY

Oral Biof'dm Communities Revealed by
Fluorescence In Situ Hybridization
Natalia I.Chalmers, Patricia I. Diaz, Robert I.
Palmer Ir., and Paul E. Kolenbrander
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Multispecies biofilms are a major etiological factor in
the two most prevalent oral infections - dental caries
and periodontal disease. We characterized molecularly
the microbial population of early dental plaque formed
in a retrievable enamel chip modeL To analyze the
spatial relationship between species in these mixed
communities, we stained intact plaque with
fluorescently labeled primary antibodies and
fluorescent l6S-rRNA-targeted oligonucleotide probes
and then examined the plaque by confocal laser
microscopy. Here we present simultaneous use of
phylogenetic identification (ASH) with
immunofluorescence in bacterial cells in early dental
plaque, using STR405 and anti-RPS antibodies.
STR405 is a Streptococcus spp. FISH probe. Anti-RPS
is an antibody against Receptor PolySaccharide of S.
ora/is 34 that recognizes RPS surface components on
many Streptococcus spp. EUB338 is a universal
eubacterial probe and PRV392 - Prevotella spp. probe.
Simultaneous hybridization of two probes, EUB338
with STR405 or PRV392, revealed the spatial
arrangement of each species respectively. Using tools
with resolution at the single cell level, such as
immunofluorescence and FISH, for direct visualization
of in vivo multispecies communities, we can
investigate how these communities develop over time
and what interspecies interactions guide their
development.

Life in Hot Carbon Monoxide, with Hydrogen
Production
Stephen Techtmann, Albert Colman, Deborah
Newby, 10m Barnes, Dennis Maeder and Frank
Robb

Hydrogen producing bacteria and archaea showing
chemolithotrophic growth on carbon monoxide have
been isolated from volcanic habitats including diverse
hot springs and deep sea thermal vents.
Carboxydothermus hydrogenoformans, an extreme
thermophile, was chosen as a model organism. The C.
hydrogenoformans genome contains five different gene
cassettes each encoding a set of genes with different
functions for metabolizing CO (e.g. hydrogen
production, acelate synthesis, NADP reduction). A
targeted oligonucleotide microarray was developed
containing 17.5% of the genome. Changes in gene
expression were evaluated under different growth
conditions, specifically a lO-fold decrease in yeast
extract (YE) (0.5 gIL vs 0.05 gIL). Three of the five
cooS homologs were induced by lower yeast extract,
consistent with the hypothesis that hydrogen
production was up-regulated during autotrophic
growth. The auto- to hetero-trophic switch is
potentially related to intracellular CO levels, focusing
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our attention on the coca genes. CooA is a heme
protein sensing both CO and redox, and acting as a
positive gene regulator to upregulate promoters
responsive to CO. We have cloned and expressed two
cooA homologs from C. hydrogenoformans and probed
for their target sites. This screen identified genes
known to be involved in CO metabolism as well as
several hypothetical proteins. We have subsequently
developed an assay to probe both genomic and
mctagenornic libraries for CO responsive genes. A
variation on this assay will allow us to probe for the
expression and mode of action of this important gas
and redox sensor in microbial consortia.

Irradiated to Protection: Characterizing
Radiation Induced Changes to the Liver-stage of
Plasmodium
Calvin Williams

Immunization with radiation attenuated sporozoites
(RAS) of Plasmodium produces sterile protective
immunity in mammals. Unfortunately, technical factors
prevent widespread vaccination with RAS. It§[J™s
known that RAS can invade host hepatocyres, like
wild-type sporozoites, but their intra-hepatic
maturation is inhibited and they induce protective
immune responses. To date, neither the nature of
radiation induced alterations to Plasmodium
responsible for prevention of normal liver-stage
development nor the parasite antigens involved in the
immune response have been characterized. The long
term goal of this research project is to characterize how
RAS induce protective immune responses. Our central
hypothesis is that contained within the transcriptional
profile of irradiated liver-stage Plasmodium parasites
are the antigens responsible for the protective immune
response observed after immunization with irradiated
sporozoites. The basic strategy for this project is to
compare the transcriptional profile of radiation
attenuated and wild-type liver-stage P. yoelii parasites
at various times during the liver-stage using P. yoelii
genomic DNA microarrays. Those genes found to be
differentially expressed will be characterized to
determine their role in the induction of protective
immune responses. Currently, wild type and radiated
attenuated liver-stage Plasmodium parasites are being
collected using laser capture microdissection and RT-
PeR has been able to detect P. yoefii specific
transcripts from collected parasites. At present, Iiver-
stage RNA sufficient in quantity and purity for
microarray analysis is being collected.

MOLECULAR BIOLOGY
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Reporter Vectors and Pigment Expression
Promise Improved Techniques for Gene
Synthesis
Joseph Baugher, Julie Wolf, and Stephen Freeland

Gene synthesis techniques have become an integral
part of biological research. One such method is gene
assembly (polymerase cycling assembly), in which a
series of double stranded oligonucleotides with long
overlapping single stranded ends are sequentially
assembled into one molecule and amplified by peR.
Allhough there have been improvements upon the
assembly technique since its inception, there remain
several fundamental problems. The most detrimental of
these problems is likely the high error rates (typically
2-5 errors per 1000 base pairs) which affect tbe
efficiency of synthesis and prohibit the accurate
synthesis oflarge genes. One published solution to the
error rates, called Ligation by Selection (LBS) employs
two vectors (pKOS399-56-2 and pKOS399-55-9) with
triple antibiotic resistance and strategically placed type
US restriction sites to join sequential small (500 base
pairs) segments of synthesized genes using uracil DNA
glucosilaselligation independent cloning. The focus of
the current project was the improvement of the LBS
technique and the development of an alternative
screening/selection method for use during assembly of
gene segments into large genes. A reporter vector has
been constructed, pColdIV-GFPuvOOF, which
contains an out-of-frame GFPuv gene under the control
of the csp A cold shock promoter. The reporter vector
can he utilized for the detection of newly synthesized
genes which arc in frame, greatly reducing the number
of necessary sequencing reactions. A novel
chromogenic screening method is under development
and will be applicable to gene synthesis in the form of
a technique called Ligation by Chromogenic Screening.

Vaccination with S. pnewnoniae protein, PspA,
Expressed in S.Typhi CVD908-htrA
Anthony Herrera and Eileen M. Barry

Streptococcus pneumoniae causes diseases including
otitis media, pneumonia and meningitis.
Approximately one million children die annually from
pneumococcal infections. Increasing isolation of
multiply antibiotic resistant strains underscores the
need for prevention by vaccination. Two vaccines
based on capsular polysaccharides have demonstrated
efficacy against disease but are limited to the number
of serotypes included in the vaccine. An optimal
vaccine would elicit highly functional serological and
mucosal antibody responses across numerous
serotypes. Utilizing conserved pneumococcal proteins,
like Pneumococcal Surface Protein A (PspA), is an
alternative. Studies show that recombinant PspA
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elicits antibody responses 10 the alpha-helical region of
PspA, preventing invasive infection and asymptomatic
carriage in animals. Our strategy is the use of
Salmonella Typhi attenuated live vectors for PspA
expression. Using orally delivered Salmonella as a
vaccine stimulates strong humoral, mucosal, and
cellular immune responses. Three different signal
sequences and the ClyA hemolysin were fused to the
alpha-helical region of PspA to deterrnine optimal
production and translocation. Western blot analysis
demonstrated strong PspA expression in the
periplamsic space of those S.Typhi derivatives. These
constructs are currently being tested in mice for
immunogenicity and protective capacity.

Analysis of Paralogs of regA
Alicia D. Howard and Stephen Miller

Volvox carteri forma nagariensis is a green alga that
possesses just two cell types: large gonidia specialized
for reproduction, and small somatic cells specialized
for motility. V. carteri is closely related to extant taxa
(volvocine algae) that are unicellular or multicellular
with no or incomplete division of labor between cell
types. These features make Volvox an excellent model
for studying the mechanisms and evolution of cellular
differentiation. The somatic regenerator gene (regA),
whose product (RegA) is expressed only in somatic
cells, represses their reproductive potential. RegA
displays little similarity to other proteins in sequence
databases, except that it is enriched in amino acids
commonly found in transcription factors. Because
characterizing orthologs of RegA in closely related
species might provide insights into its function, and
how this function has evolved in the volvocine lineage,
the ortholog of regA from a closely related taxon,
Volvox carteri forma kawasekiensis, was cloned and
characterized. The RegA proteins of f. nagariensis and
f. kawasakiensis are less similar in sequence (80%
identical) than expected for proteins from such closely
related taxa, but appear to carry out the same function,
as the f. kawasakiensis regA gene rescues the f.
nagariensis Reg phenotype. Interestingly we found
that there is a paralogous gene (rlsA, for regA-like
sequence) just upstream of regA in both f. nagariensis
and f. kawasakiensis, and the assembled Volvox
genome sequence has revealed three other rls genes
(rlsB-D) in the f. nagariensis genome. Progress toward
the characterization of two of the rls genes (rlsA and
rIsC) is reported here.

Characterization of Pre-recruitment as a New
Mechanism of Transcription Activation:
Identification of Proteln-Proteln Interaction in
SoxS-RNA Polymerase Binary Complexes
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Wasseem Juakiem, Julie Wolf and Richard E. Wolf

SoxS, the direct transcriptional activator of the
Escherichia coli superoxide (SoxRS) regulon, displays
unusual characteristics which suggest that it is not
likely to activate transcription by the usual recruitment
mechanism. It has been proposed that SoxS functions
by a novel mechanism of transcription activation,
referred to as "pre-recruitment. In pre-recruitment,
SoxS molecules form binary complexes with RNA
polymerase in solution and in the absence of specific
DNA binding. This mechanism has been proposed on
the basis of the disparity between the number of
binding sites (65,000) and the number of SoxS
molecules per cell (2,500) versus the low number of
SoxS-dependent promoters (200). Also, it has been
shown that mutations of the SoxS Class IIll domain
disrupt interactions between SoxS and RNA
polymerase, while mutations of the Class IIdomain
have no effect on such interactions. As a test of pre-
recruitment, we are investigating the nature of binary
complexes formed between SoxS and RNA polymerase
in vitro, in particular, the contact sites on SoxS and
RNA polymerase used in complex formation. The
solubility of SoxS in solution is low, which makes in
vitro biochemical studies problematic. To overcome
this problem SUMO (Small Ubiquitin-like Modifier)
that acts as a chaperone to enhance the solubility and
correct folding of proteins was fused to SoxS. Single
cysteine substitutions near the class IJII domain (Q4c,
V26C) and near the class IIdomain (V2OC) were
introduced into SUMO-SoxS as sites for subsequent
conjugation of a cross-linking reagent. These four
SUMO-SoxS fusions were tested for functionality by
subcloning into plasmid pBAD18. The plasmids were
then introduced into reporter strains that have SoxS-
dependent promoters fused to lacZ and plated on
lactose tetrazolium indicator plates. SUMO seemed to
have no effect on the expression of SoxS protein, as the
fusions were fully capable of activating reporter gene
transcription. Now, having active SUMO-SoxS
fusions, we can induce cross-links to identify the
contact sites where SoxS and RNA polymerase form
complexes.

IILE(G)L Association of Cytokeratin 19 and
Dystrophin
1.M. Kerr, A. O'Neill and RJ. Bloch

Cytokeratin 8, cytokeratin 19, and dystrophin associate
at costameres in skeletal muscle. There they function
to connect the contractile apparatus to the sarcolemma,
contributing to the lateral transmission of contractile
force. The sarcolemma is in turn firmly linked to the
extracellular matrix, which completes the pathway for
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transmission of contractile force to the tendons.
Association of cytokeratins with dystrnphin is
mediated by direct binding of cytokeratin 19 (K19) to
the actin-binding domain of dystrophin (Dys-ABD).
We hypothesized that the homologous IILE(G)L motifs
shared by K19 and the more N-terminal calponin
homology domain (CHI) of the Dys-ABD might
mediate binding. Transfccted COS-7 cells, expressing
K8 and K19 (which form heterodimeric filaments) and
fragments of the Dys-ABD, were labeled by
immunofluorescence techniques and imaged by
confocal microscopy. Site-directed mutagenesis or the
I1LE(G)L motif of dystrophin tested the role of this
sequence in keratin binding. Specifically, mutations
introduced into the I1LE(G)L motif and flanking amino
acids generated a sequence that more closely matched
the homologous region within the actin binding domain
of bcta-spectrin, which binds to actin but not K19.
K 19 colocalized with the CH 1 domain of dystrophin,
which has one IILE(G)L motif, but not the CH2
domain, which has none. Additionally, K19's
association with the CH Idomain was specific 10 the
rod domain ofKl9, which contains two IILE(G)L
motifs, but not the head domain, which has none. Site-
directed mutagenesis of three amino acids in the
homologous CHI region (Q45R,D52K.,056V), within
and just N-terminal to its I!LE(G)L motif, prevented its
association with K8/K 19 filaments but had no effect on
its association with actin filaments. Consistent with
these results, muscles of mice lacking KI9 as a result
of homologous recombination show disruption of
costamcres at the sarcolemma. These results suggest
that three amino acid residues near the IILE(G)L motif
in the CH I portion of the Dys-ABD are essential for
association with K19. They further highlight the
importance of tbe interaction of dystrophia with KI9
for the normal organization of costamcres.

Generation of an AmpA- TAP tag Knock-In
Construct to Isolate AmpA-lnteracting Proteins
in Dictyostelium Discoideum
Kate Lannon

The life cycle of the model organism, Dicryostelium
discoideum, begins with a single cell; under starving
conditions. individual cells secrete cyclic AMP and
migrate toward cAMP secreted by neighboring cells to
form a multicellular organism. Adhesion modulating
protein A (AmpA) is a signaling molecule that allows
for cellular migration by decreasing cell-cell and cell-
substratum adhesion. The purpose of the project is to
learn more about the protein interactions that cause
cytoskeletal reorganization, more specifically, the
proteins interacting with AmpA.
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A plasmid, pBlueATFB, was constructed containing
the AmpA gene, the Tandem Affinity Purification
(TAP) tag, the AmpA terminator, a flox-blasticidin
cassette, and the AmpA 3' region. When introduced
into D. discoideum cells, the AmpA gene and 3' region
will undergo a double homologous recombination
event and replace the wild-type AmpA gene and
AmpA 3' region in the host genome. As opposed to a
"knockout," this "knock-in" event simply incorporates
the other components (the TAP tag, the AmpA
terminator, and the
flox-blasticidin cassette) into the D. discoideum
genome in addition \0 the AmpA gene and its 3'
region. The blasticidin resistant cells will be grown,
lysed, and run through TAP columns, which will bind
the AmpA- TAP tag fusion protein. AmpA-interacting
proteins will be
bound to the AmpA-TAP tag fusion protein, and
therefore, will also be isolated. Ultimately, the AmpA-
TAP tag product and its interacting proteins will be run
on a gel, and the proteins will be identified by mass
spectrometry.

Supression of polygfutamine-fnduced toxicity by
Ubiquilin in Caenorbabditits elegans
Precious J. Lim, Hongmin Wang, Chaobo Yin,
Matthia s Rieckher, Bruce E. Vogel and Mervyn J.
Monteiro

Expansion of poly glutamine (polyQ) tracts are linked
to at least nine different neurodegenerati ve disorders
including Huntington's disease. Several studies have, .
suggested that the expansIOn of polyQ repeats
contribute to protein misfolding and aggregate
formation which are toxic to the cell. Thus, identifying
factors that inhibit polyglulamine-induced toxicity is a
major focus in efforts to develop therapeutic targets.
Here, we demonstrate the involvement of ubiquilin in
suppressing polyglutarnine-induced protein aggregation
and toxicity in an animal model of Huntington's
disease. Caenorhabdiiis eIegans lines stably expressing
OFP-fusion proteins displayed a polyglutamine length-
dependent decrease in body movement compared to
wild-type animals. RNA interference of the C. efegans
ubiquilin gene led to a further significant exacerbation
of this motility defect whereas overexpression of
mRFP-tagged ubiquilin prevented, and could rescue,
loss of nematode movement associated with expression
of GFP-HttPolyQ55 fusion protein. These data and
other results from our cell culture models suggest that
ubiquilin might provide a novel therapeutic target for
treating polyQ diseases.
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Biochemical Studies on Adenylyl Cyclase
Blr1671 from Bradyrhizobium Japonicum
Achuth Padmanabhan, Avinash R.Shenoy and
Sandhya.S.Visweswariah

Bradyrhizobium japonicum is a nitrogen-fixing
symbiont of soybean and one of the agriculturally
important microorganisms. B. japonicum is a typical,
autochthonous saprophytic soil bacterium that has the
ability to infect the roots of soybean and enter into a
symbiotic, nitrogen-fixing association with the host
plant In silica analysis of the B. japonicum genome
had predicted the presence of 36 cyclases: the highest
reported for a single species till date. These cyclases
were found to occur in fusion with large number
domains indicative of their diverse cellular functions.
One such domain composition was observed in the
gene 81r1671 that consisted of two tandem cyclase
domains similar to that observed in mammalian soluble
adenylyl cyclases and a soluble adcnylyl cyclase like
cyclase reported in Chloroflexus auranticus. This gene
as well as the individual domains was isolated, cloned
and the expressed proteins were biochemically
characterized. From the analysis it was found that the
C I domain exists as a tetramer in solution and could
interacts with the C2 domain in vitro.

Transcriptional Regulation of Sm1647 and
Sml645 Promoters from Mycobacterium
smegmatis
Achuth Padmanabhan, A vinash R.Shenoy and
Sandhya.S.Visweswariah

Cyclic AMP is one of thc important secondary
messengers that controls a number of biochemical and
physiological functions of both, bacterial and
eukaryotic cells. The role of the adenylyl cyclase - the
enzyme that synthesizes cAMP, in the pathogenicity of
a number of microorganisms, especially
Mycobacterium tuberculosis, has long been debated.
With the completion of the sequence of the genome of
M. tuberculosis, the quest for identifying a role for the
adenylyl cyclase in the infection has gained fresh
impetus. A total of sixteen adenylyl cyclase in
Mtuberculosis H37Rv and ten in M. smegmatis mc2
155 have been detected in silico. Among these,
orthologues of Rvl647 were found in all
Mycobacterium species and hence predicted to be of
importance in the physiology of these bacteria. To
study the difference in expression of this gene under
different conditions prevalent in macrophage, which
the mycobacterium needs to endure during its infection
cycle, the promoter of Sml647, the orthologue of
Rvl647 in M. smegmatis, was identified in silico. It
consisted of 434 base pairs, which also contained the

GRC April 28, 2006

promoter for the divergently transcribed Sml645 gene
that lies upstream of Sml647. This raised interest as to
whether they controlled each other's expression.
However, when this promoter fused with a green
fluorescent protein reporter was transformed into M.
smegmatis which was then subjected to acid stress at
pH 5.5 (similar to that prevalent in phagosome), the
expression of both promoters were found to be down-
regulated by about 50%. These results suggested that it
was likely that Sml647 was transcriptionally
downregulated by the binding of some regulatory
protein(s) to the promoter region.

Regulation of 21-hydroxylase Expression in
Rhesus Monkey Granulosa Cells
Muraly Puttabyatappa, c.A. Vandevoort and CL.
Chaffin

21-hydroxylase (CYP2I) is required for the conversion
of progesterone or 17-alpha hydroxyprogesterone to
II-deoxycorticosterone (DOC) or l j-deoxycortisol,
respectively. Our lab has previously shown that a
luteinizing dose of hCG on granulosa cells (GC), both
in-vivo as well as in-vitro, leads to an induction of
CYF21 gene expression. This increase was evident 3h
in vivo and 6h in vitro post hCG. These observations
led us to study the regulation ofCYP21 expression in
GC by hCG. hCG induced about 3 fold increase (pc
0.05) in CYP21 gene expression over FSH treated
controls.

Inhibition of LHlhCG signaling pathway using specific
inhibitors of LH signaling cascade] Protein Kinase A
(PKA) inhibitor: H89, Phosphoinositol 3 Kinase
(PJ3K)/AKT inhibitor: LY294002, Protein Kinase C
(PKC) inhibitor: GY 109203Xj in vitro demonstrated
that PKA is the primary transduction pathway for
CYP21 gene expression in GCs. Angiotensin II (Ang
II) and potassium induce CYP21 expression in the
adrenal cortex where it is required for the generation of
DOC, a key substrate for aldosterone production.
Treatment of GCs with Ang II did not induce CYP21
expression. We were also unable to detect Ang II
receptor type 2 mRNA in GCs. We also examined
transcription factors known to be key players in the
induction of steriodogenic enzymes such as
steriodogenic factor-I (SF-I), liver receptor homolog -
1 (LRH-l) and nerve growth factor-induced clone B
(NGFIB) as possible mediators ofLH induced CYP21
expression. While no change in the expression of SF-I
and LRH-l mRNA was observed, NGFIB was induced
6h post hCG. Collectively these data implicate that
LHlhCG, but not Ang II as the primary regulator of
CYP21 mRNA expression in luteinizing macaque GCs
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and it might possibly mediate this through induction of
NGFIB.

Analysis of Asymmetric Division in Volvox
Carteri
Akelia Wauchope, Mileidy Gonzalez and Dr.
Stephen Miller

Volvox carteri is a green alga that is comprised of only
two distinct cell types. Itpossesses -16 larger gonidial
and - 2000 smaller somatic cells which are specialized
for reproduction and motility respectively. V. carteri
exhibits the simplest type of complete division of labor
and thus lends itself to analyses of mechanisms that
regulate cell differentiation. During embryogenesis,
beginning at the 6th cleavage stage, a series of
divisions in the anterior half of the embryo leads to the
production of the larger reproductive cells. Mutational
analysis has identified at least two gls (gonidialess)
genes to be required for these asymmetric divisions.
So far only one gls gene has been cloned; it (glsA)
encodes a chaperone-like protein that interacts with an
Hsp70 partner (Hsp70A), and this interaction is
essential for asymmetric division. While GlsA is
equally distributed throughout the embryo, Hsp70A
accumulates to a greater extent in the anterior
blastomeres beginning at the 5th cleavage stage,
suggesting that it may playa causative role in
regulating asymmetric division. Three key goals of my
thesis work are to l) determine when and how Hsp70A
becomes asymmetrically distributed at the 32-cell
stage, 2) whether Hsp70A abundance is sufficient to
determine which cells divide asymmetrically, and 3) to
identify additional gls genes. Below we describe our
efforts to achieve these goals and our current progress.

PHARMACEUTICAL SCIENCES

Evaluation of the Permeability and Transport
Mechanisms of Poly (Amidoamlne) Dendrimers
across Caco-2 CeU Monolayers
Kelly M. Kitchens, Rohit B. Kolhatkar and Hamid
Ghandehari

Investigate the transport of fluorescently labeled poly
(amidoamine) (PAMAM) dendrimers with positive,
neutral and negatively charged surface groups across
Caco-2 cell monolayers. Methods: Cationic PAMAM-
NH2 (G2 and G4), neutral PAMAM-OH (G2), and
anionic PAMAM-COOH (G 1.5-G3.5) dendrimers were
conjugated to fluorescein isothiocyanate (ATC). The
permeability of fluorcscently labeled PAMAM
dendrimers was measured in the apical-to-basolateral
direction. 14C-mannitol permeability was measured in
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the presence of unlabeled and FlTC labeled PAMAM
dendrimers. Caco-2 cells were incubated with
dendrimers followed by mouse anti-cccludm or
rhodamine phalloidin, and visualized using confocal
laser scanning microscopy to examine tight junction
integrity. Results: The overall rank order ofPAMAM
permeability was G3.5COOH > G2NH2 > G2.5COOH
> GI.5COOH > G20H. 14C-mannitol permeability
significantly increased in the presence of cationic and
anionic PAMAM dendrimcrs. Charge dependent
permeability of 14C-rnannicol in the presence of the
dendrimers was G2NH2 > G 1.5COOH > G20H.
Permeability of 14C-mannilol in the presence of FITC
labeled PAMAM dendrimers had significantly greater
permeability than their unlabeled counterparts. Caco-2
cells treated with PAMAM dendrimers displayed
disruption in the occludin and rhodamine phalloidin
staining patterns. Conclusions: These studies
demonstrate that enhanced PAMAM permeability is in
part due to opening of tight junctions, and that by
appropriate engineering of PAMAM surface chemistry
it is possible to increase polymer transepithelial
transport for oral drug delivery applications.

Characterization of Drug Interaction Between
3,4-methylenedioxymethamphetamine (MDMA,
Ecstasy) and Fluoxetine (prozac).
Vijay V. Upreti and Natalie D. Eddington

Purpose: Use of MDMA is one of the fastest growing
drug abuse concern in the country. Toxic drug
interactions may he a contributing factor to the
increasing number of MDMA related deaths. MDMA
is significantly metabolized by cytochrome P450
(CYP) enzymes, especially CYP2D6 and little
information is available regarding the interaction of
MDMA with drug efflux pump P-glycoprotcin (P-gp).
Users of MDMA often administer fluoxetine in order
to avoid depression. Fluoxetine is a CYP2D6 and P-gp
inhibitor. Hence, the objectives of the present study
were to determine whether MDMA is a substrate for P-
gp and to investigate the effects of fluoxetine on in
vitro absorption and pharmacokinetics of MDMA in
rats. Methods: Bi-directional transport studies were
conducted across MDCKII-MDRI monolayers with
and without P-gp inhibitors (GF1209l8 and
fluoxetinc). The effect of pretreatment with fluoxetine
on plasma and brain levels of MDMA its major
rnetabolite 3,4-methylenedioxyamphetamine (MDA)
was investigated in male Sprague Dawley rats using a
HPLC method with fluorescence detection. A non-
compartmental analysis of plasma and brain MDMA
and MDA concentrations versus time data was
performed using/program WinNonlin. Results: MDMA
exhibited high absorptive transport with permeability
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values above 3 x 10 -5 em/sec. MDMA transport
appeared essentially unpolarized y-rithefflux ratios
close to unity. P-gp inhibitors did nor affect the
transport of MDMA. However, pretreatment of rats
with fluoxetine resulted in a 1.3 and 1.5 fold increase
in the plasma MDMA and MDA exposure as compared
10control. The elimination half life for MDMA
increased from 2 h to 4h and for MDA from 2 h to 42 h
upon fluoxetine pretreatment. Conclusion: Fluoxetine
co-administered with MDMA decreases the elimination
ofMDMA and its major active metabolite which may
lead (0 possible toxicity. The efflux ratio assay shows
that MDMA is not a substrate for P-gp.

Synthesis and Evaluation of A New Targetable
Polymeric Magnetic Resonance Contrast Agent
B. Zarabi, J. Zhuo, A. Nan, R. Gullapalli and H.
Ghandehari

Purpose: To synthesize and characterize targetable N-
(2-hydroxypropyl)methacrylamide (HPMA) .
copolymer-gadolinium (Gd) conjugates for magnetic
resonance imaging (MRI).
Methods: Copolymers with a,a, 4,8, and 16 molc% of
mcthacryloylglycylglycyl-manossamine (MA-GG-
ManN), JO molc% of aminopropylmethacrylamide-
benzyl-I, 4, 7, 10 tetraazacyclododecane-l, 4, 7,10
tetraacetic acid (APMA-DOTA) and 2 mole% of 5-
(3(methacryloylaminopropyl)thioureidyl) fluorescin
(MA-AP-FITC) were synthesized and characterized.
Gd was chelated to the polymeric precursors. The
conjugates were characterized for gadolinium content
and Tl relaxivity (rl) at room temperature and 1.5T.
Results: A novel series ofHPMA copolymer-ManN-
Gd conjugates were synthesized with an incremental
increase in side chains terminated in sugar residues.
The contents of DOT A and FITC ranged between
0.452...Q.290and 0.053-0.095 (mmole/g of polymer)
respectively. The weight average molecular weights of
the polymers were in the range of 52-63 KDa. ManN
containing polymers had between 75-52% of the
DOT A side chains chelated to Gd. The conjugates
showed rclaxivities in the range of 21.8 to 24.9
s-I .mM-IGd. Relaxivities of the conjugates per roM of
Gd were up to 5 times higher than Gd-DOT A as a
consequence of the increased rotational correlation
time of macromolecular contrast agents. Conclusions:
The increased relaxivity coupled with the ability to
target these carriers to cells containing ManN receptors
show promise for their application in MR imaging of
conditions such as cancer, arthirius and infectious
diseases. Acknowledgments: DOD predoctoral
fellowship W81 XWH-04-I.
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PHYSICS

Spin Squeezing in Bose Einstein Condensates
Sulakshana Thanvanthri

Bose-Einstein Condensates in dilute gases are
attracting a great deal of attention in the field of
quantum computation due to their strong coherence
properties. Spin squeezing, a phenomena in which
atomic noise is suppressed below the standard quantum
level has been observed in Bose-Einstein condensates.
The application of this phenomena to quantum
computation will be discussed.

Small-scale Moisture Variability During a
Dryline Passage: Observation-based Validation
of a Mesoscale Model
Mengsteab Weldegaber

Mesoscale severe weather events such as floods,
tornadoes, and winter storms cause hundreds of deaths,
routinely disrupt transportation and commerce, and
result in annual economic losses greater than $13
billion each year across the United States. Over
Southern Great Plains of the U.S. a narrow zone of a
strong horizontal moisture gradient at and near the
surface, called drylinc, acts as a focus for severe
convection. The dryline is a boundary separating warm,
moist air from the Gulf of Mexico and hot, dry air from
the arid elevated terrain of the southwest U.S. and
northern Mexico. Despite the general understanding on
the role of drylinc in convection initiation, exact
processes by which convection is triggered and the
specific location is not well understood.

The National Center for Atmospheric Research
(NCAR) Weather Research and Forecasting (WRF)
model is used to investigate a dryline weather event
that was observed during 22-23 May 2002 over
Southern Great Plains of the United States. During this
period, observations indicated that near surface flow
was dominated by southwesterly winds with hot and
dry continental air mass originated from the arid
elevated terrain of the south-western U.S. as well as a
southerly warm and moist marine air mass from the
Gulf of Mexico. Although the operational numerical
models at that time forecasted deep convection to be
initiated over the Oklahoma panhandle, observations
indicated that the dryline itself did not initiate any
storm over that region.

In this research a 24 hours dryline simulation is
performed using WRF, the next-generation non- .
hydrostatic three-dimensional mesoscale model, WIth
4km and 1km horizontal grid spacing to advance the
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present understanding of dryline structure, evolution,
and dynamics. Model outputs will be compared with a
unique and unprecedented set of high temporal and
spatial resolution measurements of water vapor mixing
ratio, wind, and boundary layer structure parameters
acquired using Scanning Raman Lidar (SRL), the
Goddard Lid.

Probing the Structure of the Energy Outflowing
from AGN Using Chandra Imaging and
Spectroscopy
Jianning Zeng

Recent research using the Chandra Observatory have
revealed the extended diffuse X-ray emission
surrounding a number of nearby AGNs.
We will compare our results with optical observations
indicates that in many cases this extended X-ray
emission appears to be on a similar scale to, and have a
similar morphology as the Narrow-Line Region in
these objects.

We will discuss the line emission and photo-ionization
model, and present our preliminary results. We will
investigate the structure of energy and mass outflowing
from the central region and test the Unified Scheme.

PSYCHOLOGY

The Correlations between Personality and Body
Mass Index in a Cross-Sectional Sample of the
Seattle Longitudinal Study
Hannah Day, K.Wamer Schaie and Sherry L. Willis

The purpose of the present study was to examine the
relationship between personality and body mass index
(BMI) in a cross-sectional sample of the Seattle
Longitudinal Study. The participants included 1495
people, 656 males and 839 females who participated in
the 1998 off wave data collection of the NEG
Personality Inventory. Two step hierarchical regression
analyses were performed to determine the relationship
between personality and body mass index. The analysis
was broken down by age group, gender, and gender by
age group. Many different personality scales accounted
for different levels of variance in the different age and
gender groups. Overall, the personality scale that was
most often significantly related to body mass index was
conscientiousness. Lower levels of conscientiousness
werc related to higher body mass indexes in the entire
sample of males, in late middle-aged adults, young-old
adults, and late middle age females. The results of this
study suggest that the NEO personality scales,
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especially conscientiousness, are related to body mass
index in the Seattle Longitudinal Study.

Fatigue: Important yet Overlooked in
Sclerodenna
Stacey B. Sandusky, Jennifer A. Haythomthwaite,
Michael T. Smith, Fred M. Wigley and Lynanne M.
McGuire

Scleroderma is a rare, chronic autoimmune disease that
hac;been classified into two main subtypes, limited and
diffuse, based on the degrce and location of skin
involvement. Anecdotal evidence suggests fatigue is a
significant problem in scleroderma. The only
empirical study 10date found that fatigue was a
common symptom that patients associated with having
scleroderma. The current study examined the
prevalence of fatigue and its impact on physical and
social functioning in patients with scleroderma. One-
hundred and seven patients completed measures of
fatigue, sleep, pain, depressive symptoms, and physical
and social functioning. Fifty percent of the total
patient sample reported fatigue as one of the top three
symptoms. Paired t-tcsts revealed that patients
reported significantly higher levels of general fatigue
compared with physical fatigue, mental fatigue,
reduced activity, and reduced motivation, as assessed
by the Multidimensional Fatigue Inventory.
Regression analyses revealed that general fatigue was a
significant predictor of physical but not social
functioning. Our results do not support general fatigue
as a mediator of the effect of disease subtype or pain on
physical function. A muluvariate analysis of
covariance found no differences between patients
diagnosed with limited or diffuse scleroderma among
the five dimensions of fatigue. These findings indicate
that fatigue is common in scleroderma and that it is a
significant determinant of physical functioning for both
limited and diffuse scleroderma patients. Future
research should investigate possible causes of fatigue
and potential interventions that may lessen its severity
and improve quality of life for scleroderma patients.

The Effects on Parent Coaching During Medical
Procedures on Parent Anxiety
Karen E. Weiss, Lynnda M. Dahlquist, Cyrus
Mistry and Victoria Grossi

Children who undergo painful medical procedures
often benefit from someone coaching them in pain
management techniques. The purpose of the current
study was to examine the effects of parent coaching on
parent anxiety. In particular, it was hypothesized that
parents who were taught to coach their children would
demonstrate a greater magnitude of decrease from time
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I to time 2 in self-reported anxiety and anxious
behaviors.

Fifty-six children, ages 5-15, with leukemia and their
parents were participants in this study. Parents were
randomly assigned to a therapist coach group. a parent
coach group, or a wait-list control. The dependent
variables included parent self-reported anxiety and
parent behaviors. The ANDV A results demonstrated a
trend toward significance (p = .07) for parent anxiety.
Parents in the parent coach group showed a trend
towards the greatest decrease in self-reported anxiety.
Results were not significant for anxious behaviors. The
authors concluded that participating in the parent coach
group did seem to result in decreased self-reported
anxiety, although there was not enough power to detect
significant results. Clinical applications and
implications for future research will be discussed.

PUBLIC POLICY

Evaluating the Impact of Medicaid Managed
Care on Disparities in Health Care Access for
Children f

Todd Eberly

Objectives: Faced with budgetary limitations, many
states have replaced traditional fee-for-service (FFS)
Medicaid programs with managed care (Me) programs
whereby private insurers provide health care services.
Concerns were expressed that vulnerable populations
could have difficulty navigating MC systems.
Maryland implemented a Medicaid MC program in
1998, enrolling nearly 80 percent of all state recipients.
The objective of this study is to determine the effect of
the MC transition on child and adolescent access to
preventive health services with an emphasis on the
impact on health disparities.

Design: Utilization and demographic data for children
in Maryland Medicaid from 1997 and 2004 were
pooled. Linear probability models estimated the effects
ofMC relative 10 :FFS on the probability of using well
care services. Difference-in-difference estimates
captured the effects of managed care on racial and
ethnic subgroups.

Results: The percentage of children receiving a visit
increased from 41.9% under FFS to 55.7% under Me.
Under FFS, white and Hispanic children had similar
rates of preventive service use while black children
were significantly less likely to receive services. MC
had significant positive effects on white children
(+4.0%), and a differential positive impact on black
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(+2.6%) and Hispanic (+4.9%) children. The
percentage of adolescents receiving a well care visit
increased from 21.1 % in 1997 to 33.1 % in 2004. Use
rates for white adolescents increased significantly
(+5.0%) with positive differential effects for black
(+4.4%) and Hispanic (+6.9%) adolescents.
Conclusions: The transition to MC resulted in
increased use of well care services for children and
adolescents. Relative to FFS, black and Hispanic
children are more likely to receive preventive treatment
under MC than are white children. The addition of
control variables such as age, gender, pre-existing
health conditions and residence did not mitigate the
observed improvements in access.

Decline and Social Change in the Older, Inner
Suburbs of Metropolitan America
Bernadette Hanlon

According to both contemporary and past studies, the
problem of suburban decline is more prone in older,
inner suburbs. These areas are characterized as
communities at risk with slow population growth, few
local resources, and declining local economics. Some
mature suburbs that were once vital centers of
economic activity are facing severe fiscal problems,
increasing minority populations, and an aging housing
stock. Similarly, there has been much research on the
increasing diversity of suburban areas, and that the
older, inner suburbs are now home to an increasing
number of minorities.

This presentation examines both decline and social
change in the older, inner suburbs of the top 100
metropolitan areas in the United Stales. This
examination compares the older, inner suburbs to
newer suburbs across the different regions of the
United States, providing data on the prevalence and
extent of decline and social change in these places.
Recognizing that older, inner suburbs are declining
faster and to a greater extent than newer suburbs,
current policy initiatives to stabilize these communities
are discussed. Similarly, the prevalence of Increasing
minority populations in older, inner suburbs is
examined with a view to discouraging increasing racial
segregation among suburbs.

Trends in TOR Use and Its Impact on
Development Density: Application to
Montgomery County, Maryland
Francis Nicholas Kelly III

The growth of discontinuous low density development
in urban areas and the associated loss of farmland and
open space is an issue of increasing concern to many
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jurisdictions in the United Stales. Determining methods
that can effectively curb growth in the rural regions and
push development to areas closer 10pre-existing
development is vital to the protection of open space.
This paper will examine a particular tool that tackles
this notion, Transferable Development Rights (TDR),
and its impact on growth across Montgomery County,
MD. TDRs are a promising policy tool for preserving
farmland and open space, and Montgomery County is
one of the few regions of the country that has had a 20-
year experiment with TORs. This paper will look at the
impact of the TDR program in two ways. First, at a
subdivision level, we will estimate the demand for
TDR usc. Second, looking at the perspective of county
planners, who determine where TOR usc will occur,
we will analyze the factors which affect where TDR
zoning designations will occur, as well as how dense
these TDR zones will be built.

Geographic and Seasonal Differences Between
Intimate and non-Intimate Criminal Homicide
Darryl W. Roberts

Intimate partner homicide (lPH) is a type of criminal
homicide, which differs from the commonly
perpetrated types of criminal homicide in many ways.
Criminal homicide is primarily a male-
perpetrator/male-victim crime, which is responsible for
nearly 95% of all male homicide deaths claiming the
lives of 14,500 men per year. Alternatively, IPH is
primarily a male-perpetrator/female-victim crime,
which is responsible for over 30% of all female
homicide deaths claiming the lives of 1,430 women per
year. Additionally, the geography, seasonality, and
temporality of the crimes differ in many ways.
With regard to geography, criminal homicide is
predominantly urban while !PH is more rural.
Geographical, nee social, isolation is implicated in the
higher rural incidence of intimate partner homicide.
Criminal homicide peaks significantly in the summer
and around the Christmas Holidays. IPH has a similar
increase in summer, but no statistically significant
winter pattern. Finally, both criminal homicide and IPH
occur most frequently on the weekends and in the
evening and overnight hours; however, differences in
frequencies during those times may become known in
further analysis.

In this presentation of a proposed dissertation study,
the author broadly examines the literature describing
the differences between criminal homicide and intimate
partner homicide. Specifically, the author will attempt
to identify trends and differences among the
phenomena that policymakers and law enforcement
personnel may use to improve intimate partner violence
outcomes and enforcement efforts. Criminal
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homicides of men take ten times the number of victims
per year than do intimate partner homicides of women.
However, because IPH is a crime committed by a
woman's current or former husbandlboyfriend and that
perpetrator is frequently well known to the surviving
family and father to surviving children, the crime is in
many ways more devastating than it would be if
committed by a stranger.

SOCIAL WORK

Factors and Interventions for Smoking
Cessation in Pregnant Women: A Literature
Review
Shauna Acquavita

According 10 the Center for Disease Control and
Prevention (2005), smoking has been recognized as
one of the most modifiable causes of mother-infant
morbidity and mortality in the United States. The
factors and interventions that impact pregnant women
to stop smoking are multifaceted. Researchers have
investigated many different interventions to help stop
pregnant women from smoking. These methods have
included group, individual and family counseling, as
well as pharmacotherapy such as buproprion and
nicotine replacement products. A review of empirical
research was conducted in order 10answer the query
"Are there specific factors and interventions related to
the success of stopping smoking among pregnant
women?" J

A thorough search for literature on the topic of
smoking cessation among pregnant women was
conducted from January 2003 to October 2005. Ten
articles were found meeting the search criteria. After
reviewing the studies, all studies utilizing smoking
cessation interventions had some impact on the
smoking cessation on pregnant women. The success
level of the intervention varied in each study.

Recommendations for future studies include
addressing social support in pregnant smoker's
attempts to quit by involving significant others. Health
care workers should not be sole source of intervention
for pregnanL women who smoke. Other settings and
occupations should also be researched to gauge
success. Specific training on smoking cessation should
be given to workers helping patients quit. More studies
should utilize pharmacotherapy and postpartum follow
up. Interventions should continue throughout
pregnancy and after baby is born in order to evaluate
the effectiveness of smoking cessation factors and
interventions.
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Maternal Role Attainment and Postpartum
Depression: A Theoretical Model
Rena Bina

Becoming a mother is a major role transition in a
woman's life, a transition which is associated with
elevated vulnerability to mood disturbances. This
transition involves attaining a maternal role, which is a
process that begins during pregnancy and which leads
10 the achievement of a maternal identity. In achieving
a maternal identity the mother feels competent and
confident in her mothering activities (Mercer. 2004).
Although attaining a maternal role is a central task in
every mother's life, its connection to postpartum
depression- which has devastating personal, familial,
and child-developmental consequences- has been
understudied. A few studies, cross-sectional in nature
have looked at the connection between maternal role'
attainment and postpartum depression, concluding that
postpartum depression is associated with low
competence and confidence in the maternal role.
However due to the lack of longitudinal studies it is
difficult to draw cause and effect conclusions. A
number of studies suggested that postpartum
depression predicts low perceived competence, while
others suggested that doubts about maternal
competence may serve as a trigger for postpartum
depression.
This paper will review the relevant literature in order to
examine its support for these opposing models. In
addition, relevant theories will be examined in order to
propose a model, which will depict the connection
between maternal role attainment, perceived
competence, and postpartum depression.

A Review of Literature on Substance Use Among
Adolescents
Karen Castellanos

Trends in research showing increases in substance use
through the years have made substance use an area of
significant interest to researchers and practitioners.
Because most of the research on gender differences in
substance use has focused on adults (Jackson, Sher,
Cooper, & Wood, 2002), primarily college students,
interest in this review of literature is in examining
gender differences among adolescents. Another reason
for reviewing literature on adolescent substance use
and gender differences stems from the lack of literature
reviews on this topic in recent years. The two research
questions of this literature review are: What gender
differences and similarities have been found in research
on adolescent substance usc between 1995 and 2005?
and What are the current trends found in research on
adolescent substance use?
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This literature review presents a comparison and
critique of empirical research addressing gender
differences in adolescent substance use published
between 1995 and 2005. This includes a review of the
studies' objectives, designs, findings, and limitations.
Findings from this review indicate that gender
differences continue to be apparent in adolescent
substance usc. Further, the current trends suggest that
prevalence rates of adolescent substance use are still
increasing among both genders. The implications of
these findings include that increased treatment and
prevention efforts are warranted and that research
aimed at helping refine treatment and prevention
efforts would be beneficial.

Current Policy Proposals in the Fatherhood
Field: Are We Providing the Support that
Fathers Need?
Otima Doyle

By the late 1990s, scholarly works reflected a
widespread acceptance of the importance of father's in
the lives of their children across a broad range of
domains, including economic, social, emotional,
behavioral and educational. This acceptance is
reflected in the public policy arena as it relates 10 child
support enforcement, the Personal Responsibility and
Work Opportunity Reconciliation Act (PRWORA) of
1996, and subsequent marriage promotion proposals.
This presentation will focus on the importance of the
fatherhood role. A heavy emphasis is placed on fragile
families who, by definition, are characterized by high
rates of economic and relationship instability. The
match between current policy proposals and the needs
of these families are explored. Available resources in
the state of Maryland are presented.

African American Single Mothers' Experiences
With Raising Sons
Ann Gantt

Few studies have explored African American single
mothers' experiences with raising sons. Yet, being
raised by a single mother is one factor that has been
suggested as contributing to the plight of African
American males whom many consider to be an
endangered species. African American single mothers
have often received the blame for the problematic
behaviors and characteristics of the African American
male. Some even doubt the ability of these single
mothers to raise African American sons. This ongoing
qualitative study utilizes grounded theory methodology
because it allows the researcher to explore a topic for
which little is known. The following questions are
explored: (1) what are the experiences of African
American single mothers in the raising of their sons?
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and (2) what coping strategies do African American
single mothers employ 10assist them with raising their
sons? The population consists of African American
single mothers ages 21 to 40 years who are raising at
least one son ages 6 10 12 years old. Two rounds of
unstructured open-ended interviews and then one round
of member checking are conducted. Qualitative data
will be presented to describe the mothers' experiences
as well as strategies they utilize to cope with these
experiences.

Sexual Aggression: A Micro-Level Theoretical
Comparison
Maya A. Gibbons

Despite arguments concerning the efficacy of using of
theory-guided research in social work practice {Thyer,
2001 and Gomory, 2001), it is useful for social workers
to understand common societal problems from one or
several theoretical positions. Rape and sexual assault
are common crimes in our society as 15-20% of
women (ages 18-40) have been victims ofrapc and
researchers report a 14% incidence rate of sexual
assault on college campuses (Abbey & McAuslan,
2004). During the past 40 years there has been an
explosion of research on sexual assault, rape, and
sexual aggression. Though much of the research has
focused on women's experiences as sexual assault
victims, there has also been a substantial body of
literature explaining the etiology of sexual aggression
by men. The earliest of theories of violence against
women borrowed heavily from basic theories of
aggression thus producing numerous psychological,
social, cultural, and environmental models explaining
sexual aggression in men.

This discussion will attempt to use Albert Bandura's
social learning theory and Sigmund Freud's
psychoanalytic theory to describe the etiology of sexual
aggression.

A Measurement Evaluation of the ASI 5th
Edition (Addiction Severity Index)
Elizabeth J. Greeno

The Addiction Severity Index (ASO 5th Edition is a
widely used measure of addiction severity. Scores on
the ASJ often are used in treatment plans and goals.
Interpretation and the effectiveness of the ASI must be
seen through a measurement evaluation perspective.
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Teaching Social Work Online: What We Know
Abont What Works
R. Anna Hayward

The Counsel on Social Work Education (CSWE)
formalized guidelines for the use of online education in
social work in the 1990's. While initial online courses
were primarily developed under distance learning
models, the number of online courses for both
traditional and long-distance students has increased
over the past five years. Online-only or online-
supplemented courses have been developed for use
across the social work curriculum. Evaluation studies
to date suggest that not all content, instructors, or
student'> are a good fit for this teaching method in
social work.

This presentation will provide a review of the
literature, focusing on evaluation studies that measure
both learning and student and instructor satisfaction.
Research suggests that online education may facilitate
the participation of non-traditional social work
students, connect isolated rural groups, increase access
to learning opportunities, offer a positive learning
experience for students and faculty, and reflect student-
centered constructivist teaching perspectives.

Despite increased use and positive experiences with
this teaching method, several key themes arc present in
evaluation studies and warrant consideration. Support,
interaction, and ease of access are all related to
increased student satisfaction and learning. In addition,
students must be comfortable with, and have access to
the technology, and, most importantly, be met on the
other side of the virtual classroom by a well-trained,
often present and always interactive, instructor.

With careful planning and consideration of these
issues, online education can make a positive
contribution to more traditional methods of social work
instruction and provide an alternative method of access
for non-traditional students.

Options for Synthesizing Qualitative Research
Anne K. Hughes

Meta- analysis is considered the slate of the art for
quantitive research. At this point in time there is no
parallel for qualitative research. Published reports of
qualitative sythescs have used a variety of methods.
These methods are reviewed and analyzed. Options for
qualitative synthesis such as meta-analysis, systematic
review, and meta-sythesis arc described and discussed.
Implications for evidence based practice and social
work research are addressed as well.
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21st Century Social Work: Redefining the
Ecological Perspective Utilizing Deep Ecology
Kelli Larsen

This presentation will familiarize participants with the
theoretical fundamentals of the Deep Ecology
Movement (DEM) and its application in today's
globalized social work practice. In an era of escalating
international issues such as Hurricanes, Tsunamis, and
deforestation the importance of the physical
environment can no longer be ignored. This
presentation will provide direct examples of how DEM
is applicable to social work practice and will propose a
new application of the concept of ecology and person-
in-environment.

It •••My Cape Has Holes In It, So I Need That
Patch":Cultural Competence in a Parent
Support Group of African American Women
Melissa Littlefield and Ann Gantt

In spite of the pervasiveness of social support as a
coping strategy among African American women, there
is a dearth of research on mutual support groups among
this population. Yet, given the longstanding value of
mutual aid in the African American community,
mutual support groups appear to hold promise as a
viable, culturally sensitive, strengths-oriented social
work intervention for African American women. * This
exploratory qualitative study examines an African
American women's mutual support group that focused
on parenting. Several questions were explored: (I)
What stressors are experienced by African American
women? (2) How do they cope with these stressors? (3)
What are reasons participants joined the group? (4)
What are reasons others may not join the group? (5)
What group processes were useful to participants? and
(6) What solutions were effective in eliminating
barriers to group participation? Onetime in-depth
interviews were conducted with African American
women who participated regularly in a parent support
group. To add an additional perspective, the group
leader, an outreach worker, and an agency
administrator were also interviewed. "Qualitative data
will be presented to describe several key themes that
emerged: stress and coping, recruitment and group
formation, group processes, and barriers to group
participation.

How Social Work Students Learn: Preliminary
Findings from a Qualitative Study
Shari E. Miller

This presentation reports on preliminary data from a
qualitative study designed to explore how social work
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students learn. While the social work education
literature focuses on the importance of the integration
of classroom and field in the experiential learning
process, little published research exists that explores
the ways social work students understand and
experience the learning process. This study, based in a
grounded theory model, includes multiple modes of
data collection: interviews, observation, and archival
research. The preliminary sample consists of two social
work students who were interviewed with a focus on:
their ways of knowing, their experiences, and how/if
their classroom learning relates to their field learning.
Additional areas were explored based on what emerged
during the interview process. A Human Behavior in the
Social Environment class was observed as a means of
gaining insight into the experiences of the student in
the classroom environment. Preliminary findings from
this study suggest that leaming is grounded in an
experiential process and that the primacy of the
integration of classroom and field, supported by the
literature, does not resonate with students' perceptions
of how they learn. It appears that the age of the student
may have an impact upon how he/she understands
his/her learning - learning emerges at the intersection
of age, life experience, motivation, instinct and being a
"natural".

Generontology in Social Work Education: A
Review of the Literature
Juyoung Park

The stereotypes toward older people still prevent social
work students from having the desire to work in the
gerontology field. In particular, the younger social
work students are less likely to choose the gerontology
field as a future career place because of the negative
attitude toward older people.

Current studies show that knowledge about aging
among college students is low, and misconceptions
about elderly population are high. The curriculum
analysis ofMSW program at the University of
Maryland will be discussed. In addition,
recommendation for modified curriculum will be made
during presentation.

Tobacco-Related Education and Social Work
Karen Parker

This paper examines whether or not there is a lack of
tobacco-related education in schools of social work. A
literature review was performed to identify studies
related to tobacco curriculum and social work,
medicine, dentistry, pharmacy and nursing.
Comparisons are made between the education of social
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workers in tobacco-related issues and that of the allied
health and medical professions. The article concludes
that social workers have the potential to playa key role
in efforts to reduce the use of and death from tobacco
hut lack the necessary education and training to do so
effectively.

Are Early Childhood Home Visitation Programs
Preventing Child Abuse?
Joan Pittman

Early childhood home visitation programs have
flourished over the past several decades due in part to
preliminary positive research findings, increased
funding and compelling research about the importance
of early childhood development. Two of the largest
programs, The Nurse Home Visitation Program
(NlNP) and Healthy Families America (HFA), have
invested heavily in researching their effectiveness in
preventing child maltreatment. Although some results
have been encouraging, most studies have shown
modest or mixed outcomes. In this talk, I will review
some of the latest research findings and their
implications for policy and program initiatives.

Antecedents to Post-Secondary
Educational Attainment Among Young Adult
veterans with Psychiatric Symptoms
Alexa Smith-Osborne

This exploratory study examines the impact of mental
health status on post-secondary educational attainment
among young veterans of the first Gulf War, and the
associated protective and risk mechanisms. Protective
mechanisms in the personal domain mediated the
relationship between mental health status and
educational attainment, while protective mechanisms in
the interpersonal and organizational domains partially
mediated this relationship.

Factors Affecting Individuals' Decisions to Use
Community Mediation
Carrie Wilson and Lorig Charkoudian

A growing literature emphasizes the significant
benefits of mediation, including time and cost savings,
as well as increased compliance with agreements.
However, these benefits are realized only when
participants arrive at the mediation table. This article
presents research related to community mediation,
specifically the factors affecting the choice to accept or
decline participation in the mediation process.
Empirical analysis is used to examine previously
unexplored relationships between conflict duration,
perceived differences in conflict duration, court action,
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and the nature of the individuals' relationship and the
preference to participate in mediation. Findings
include that the expectation of future interaction is a
positive predictor of choosing mediation, and that
individuals involved in personal relationships are also
more likely than those involved in business
relationships to elect mediation. The analysis also
indicates a curvilinear relationship between the
duration of the conflict and participants' choice to use
mediation. Finally, this investigation led to surprising
results as it uncovered a significant non-linear
relationship between differences in perception about
the length of a conflict and whether a case is scheduled
for mediation. Policy recommendations include
suggestions to increase the use of mediation by
responding directly to cases seem less likely to be
mediated.

ADHD In African American Families:
Theoretical and Social Policy Perspectives for
Social Work Practice
Nikki Wooten

Accounting for over half of child mental health
referrals, attention deficit hyperactivity disorder
(ADHD) is the most commonly diagnosed childhood
behavior disorder in the United States. Over the past
30 years, numerous investigations have examined the
prevalence, etiology, symptomatology, chronicity,
comorbidity, and treatment of ADHD in the medical,
nursing, and psychological literature. Although
researchers have conducted a vast amount of research
about ADHD, few ha've addressed how African
American families experience ADHD; and there's a
dearth of inquiry in the social work literature. Of the
studies examining ADHD in African American
families, some consistency and differences of findings
exist with Caucasian samples, racial and ethnic
disparities recognized, negative child self-concepts
identified, and unique conceptual views of ADHD
within the African American community revealed.
Therefore, the exploration of ADHD in African
American families is over thirty years delinquent,
poorly understood, prevalence rates unknown, and
service needs remain socially, politically, and
financially underserved. Based upon a review of the
literature, this presentation will address preliminary
findings suggesting similarities and differences of
ADHD in African American families as compared to
Caucasian families, and theoretical and social policy
perspectives for social work practice.
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SOCIOLOGY
•

Health and Health Care among Chechen
Internally Displaced Persons: An Analysis of
Published Reports
Sara Boynton

For over six years, Russian forces and Chcchen
separatists have fought in Chechnya. The constant
threat of violence, destruction of property, and
crumbling infrastructure have caused thousands of
Chechcns to leave their homes. They arc one of the
largest groups of internally displaced persons (lOPs) in
the world. Chechcn lOPs face a host of challenges in
daily life, many of which center around their health and
health care needs. Several international relief agencies,
including Medicins sans FrontiA"res, Human Rights
Watch, and the Danish Refugee Council, have
published studies reporting the health needs of
Chechen IDPs and the barriers faced by organizations
trying to meet these needs. The purpose of this project
is to synthesize the major findings of these reports and
combine them with conceptual frameworks related to
refugee health. This project will/also examine gaps in
existing data and critique reported suggestions for
improving health and healthcare access for Chechen
lOPs. It is hoped that this project will disseminate
information about a neglected humanitarian crisis,
while proposing some possible solutions to the
problem.

Working to Beat Cardiovascular Disease:
Unemployment as a Risk Factor for Heart
Disease
Israel Cross

Research has consistently demonstrated that
unemployment, particularly chronic unemployment,
can have adverse effects on physical and mental health.
Specifically, unemployed persons are at a higher risk of
depressive symptoms, low social support, and
psychosocial stress, all of which may lead to
engagement in negative health behaviors such as
smoking and drug use. These health behaviors are
associated with increased risk of cardiovascular
disease. No study has tested whether level of
employment and job seeking are associated with
engagement in negative health behaviors and
subsequent risk of cardiovascular disease. This study
uses data from the National Institute on Aging panel
study "Healthy Aging in Neighborhoods of Diversity
Across the Life Span [HANDLSl" to test this
relationship. HANDLS is a prospective epidemiologic
study examining the differential influences and/or
interaction of race and socioeconomic status on health
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in an urban population among Black and White adults
aged 30-64 in Baltimore city. Findings from this study
support the hypothesis that underemployment and
individuals that are currently seeking work are
associated with more negative health behaviors.

Gender and Identity in a Community of
Working Class Latina Immigrants
Carolina De Los Rios

This research uncovers and describes the impact of the
migration experience on the lives of twenty working
class Latina mothers in a mid size city in Maryland,
focusing particularly on issues of gender and identity.
The research questions address the following themes:
transformation of gender systems and gender relations,
redefinition of identity and the construction of hybrid
identities, and migration as a liberating or non-
liberating experience. The research design is qualitative
with ethnographic methods for the data collection and
analysis. The fieldwork consists of long-term
participant observations, collection of life histories in
20 individual interviews. and a follow up focus group
of eight participants who share similar characteristics.
It is hoped that by unveiling the migration experiences
of these mothers, this study will help those who work
with immigrant families become more aware of the
social realities Latina immigrant mothers encounter
throughout the migration process.

The Process and Power in Naming: Who
Decides?
Sarah Hill

Disability studies is an under-theorized discipline with
little public acknowledgment, understanding or
awareness. The prevailing ignorance and societal
assumptions, myths, stereotypes, and discrimination
are pervasive. With the "Deaf President Now"
movement at Gallaudet University in 1988 and the
passing and implementation of the American with
Disabilities Act in 1990, a civil rights movement for
the field of disability has emerged. As a result,
recognition of the rights and humanity of disabled
people has improved. However, countless issues
remain. The most significant issue for the disabled
population is the social construction of disability; thus
it is not the disability itself, but societal responses to
disability (Longmore 1985:421; Shapiro 1993:5; Davis
1995; Obvrim 2002:26). Such negative attitudes are
demonstrated in naming, labeling, and language
practices associated with disability (Longmore 1985;
Peters 1986:25; Zola 1993; Foreman 2005). In this
paper, I will examine the language of disability and the
process of naming and labeling. The project will begin
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with an investigation of labeling theory. In an attempt
to understand the process of labeling in the struggle for
social equality, I will study how other marginalized
groups (Black Americans, women, and homosexuals)
dealt with negative labels assigned by majority groups
and, ultimately, asserted their right to determine how
and when they should be labeled. I will then examine
the process of labeling in disability to determine if such
a transition from being labeled to owning labels has
occurred and whether it is a signal of growing social
power and group pride. The overall trend in
reassessing and renaming contributes to the success of
the disability rights movement: "Reappropriating
words to redefine [persons with disabilities] and
thinking about 'the power of negative language' is a
sign of a new and thriving group identity (Shapiro
1993:34). The rallying cries for general and specific
disability language may be the appropriate language
that has eluded the disability rights movement in the
past (peters 1986:22).

Why Does "Place" Matter? Influence of Social
and Physical Environment on Health over the
Life Course
Jessica Kelley-Moore, Jennifer Lloyd, Loretta Ayd-
Simpson, Melissa Kitner-Triolo, Janet Donohue,
Michele Evans and Alan Zondennan

The social and physical environment has been linked to
a number of health outcomes, including infant
mortality, all-cause mortality, morbidity, and health-
care utilization. Much of this previous research has
failed to explicate the mechanisms that link
environment to health, focusing on correlations rather
than causality. Further, few studies have examined how
the relationship between environment and health can
vary over the life course. This project conducted a
meta-analysis on the existing literature linking the
social and physical aspects of the environment to three
specific health outcomes: obesity, hypertension, and
disability. Our findings indicate that there is a strong
positive relationship between physical disorder and
rates of hypertension in neighborhoods (r = .43). Social
disorder was also positively related to hypertension (r =
.36). Walkability in neighborhoods and social cohesion
were correlated with lower rates of disability (r = .27 &
.19 respectively). Finally, walkability of neighborhoods
was not related to obesity, but suburbanization was
associated with higher rates of obesity. Using a life
course perspective, we suggest three mechanisms
linking the environment to health over time: changes in
individual vulnerability, changes in environmental
stressors, and underlying social cohesion. The results
of this meta-analysis informed the social and physical
environment measures in the National Institute on
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Aging study Healthy Aging in Neighborhoods of
Diversity across the Life Span (HANDLS). We
demonstrate how the three mechanisms linking
environment to health over the life course are
operationalized in this 20-year longitudinal study.

Neighborhood Influences on Health Disparities:
Obesity and Hypertension in African American
Residents of Baltimore City
Jennifer Lloyd, Jessica A. Kelley-Moore, Janet
Donohue, Alan Zondennan and Michele Evans

In an attempt to tease out the underlying factors
impacting health disparities, this study examines two
neighborhoods in Baltimore city composed of
predominately black residents; one neighborhood each
of high and low socioeconomic status. Using data from
the Healthy Aging in Neighborhoods of Diversity
aL'fOSSthe Life Span (HANDLS), this study compares
levels of hypertension and obesity in residents
and examines subjective measures of social and
physical neighborhood influences on those rates.
Using probit and ordered probit regression, findings
revealed that neighborhood characteristics were a
stronger predictor of hypertension levels. Specifically,
perceived neighborhood disorder was a positive
predictor of both having hypertension and having a
higher class of hypertension. Social cohesion was a
negative predictor of residents having hypertension and
their class of hypertension. Perceived neighborhood
characteristics were not found to be significant
predictors of obesity and classes of obesity. Chi square
and t-tests on descriptive statistics revealed that
obesity, classes of obesity, physical disorder, social
disorder, and social cohesion were also
found to be significantly different across
neighborhoods, with the poorer neighborhood having
worse health and worse perceived neighborhood
characteristics. Future research include objective
measures of physical and social characteristics as well
as compare neighborhood characteristics between black
and white neighborhoods of varying socioeconomic
status to learn more about neighborhood influences on
health disparities.

Proxy Data Assessing Assisted Living Residents:
Stability and Prediction of Outcomes
Tommy B. Piggee, Sr., and David M. Hamilton

Proxy respondents are frequently used to collect data
on residents of assisted living, most especially those
with cognitive impairments. This poster presents data
describing the change and/or stability in measures of
health/functional status (i.e., MDS-ADL, MDS-COGS,
CSD-D for a small sample (N=40) of assisted living

55



Graduate Research Conference

residents assessed up to three times at six month
intervals.

Proxies, in this case direct care providers, completed a
multi-indicator instrument as part of a larger study.
Here the proxy data are examined to determine. based
in these data, how residents are rated as experiencing
change and/or stability in various domains of
functioning. Additionally the proxy data are connected
with known transition outcomes (e.g., falls, transfers.
hospitalization, or death) to assess how well the
repeated proxy data predict major events. Findings
suggest that these proxy data are not sufficiently
sensitive to predict near-term transition events and
further thai researchers should exercise caution in the
usc of proxy data from similar informants.

TOXICOLOGY

Estradiol Replacement Restores Follicular
Growth in Aryl Hydrocarbon Deficient Mice
Kimberly Barnett and Jodi Flaws

The AhR is a ligand activated transcription factor that
mediates the toxicity of various environmental
contaminants. In addition, the AhR has been show to
play an important role in regulating ovarian follicle
growth. Previous studies in our lab have shown that
AhR deficient (AhRKO) mice have significantly
reduced numbers of antral follicles compared to wild-
type (WT) mice. Further, preliminary studies in our lab
reveal that AhRKO mice have significantly reduced
levels of estradiol (E2) compared to wr mice. These
results are significant because antral follicles make E2,
which is essential for the normal growth and
maturation of ovarian follicles. Additional preliminary
studies have shown that AhRKO follicles grow slower
and secrete significantly less E2 than WT follicles in
vitro. Therefore, it is possible that the decreased levels
of E2 are responsible for the slow follicular growth of
antral follicles. The objective of this study was to test
the hypothesis that administering E2 to AhRKO
follicles will rescue follicular growth to WT levels
using E2 replacement studies. To test this, antral
follicles from AhRKO mice were isolated on PD 31-35
exposed to DMSO (vehicle), I nM E2, lOnM E2, and
15nM E2 respectively. Antral follicles from WT mice
were also isolated on PD 31-35 and exposed to DMSO.
Follicle diameters were then measured microscopically
on two perpendicular axes every 24 hours for 168
hours to determine if administering E2 will restore
follicular growth in AhRKO follicles to WT levels. The
results indicate administering In E2 to AhRKO
follicles did not rescue follicular growth of AhRKO
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follicles to WT follicle levels. Administering 100M E2
and 15nM E2, however, did rescue follicular growth of
AhRKO follicles to WT levels after 168 hours of
culture. These data suggest that the AhRKO follicles
do grow slower than WT follicles due to altered E2
levels. These data also suggest that the AhR regulates
follicular growth via mechanisms involving E2
responsiveness.

Comparison of Gene Expression Changes in the
Striatum, Cortex and Hippocampus of Rats
Treated with an Escalating Dose-binge
Methamphetamine (METH) regimen
D.L. Graham, P.A.H. Noailles, O. Asanbe, K.G.
Becker, W.H. Wood llI, V. Prabhu and J.L.Cadet

Methamphetamine (METH) is a known neurotoxieant
which causes monoamine depletion, nerve terminal
degeneration, and apoptosis. In addition, use of the
drug is associated with significant cognitive
disturbances. In spite of the deleterious effects of the
drug, METH abuse has reached epidemic proportions
throughout the United States. Because chronic intake
of METH causes tolerance to its euphoric effects, the
user must increase both the dose and frequency of drug
intake to sustain the "high". In order to measure
possible toxic effects of repeated METH injections, we
have developed a chronic model in an attempt to mimic
human drug abuse patterns. Male Sprague Dawley rats
were given an escalating dose (ED) ofMETH or a
saline equivalent for two weeks before receiving a
challenge dose of METH (3 x 10 mglkg, every 2 hrs)
or saline. Animals were sacrificed at 2 and 24 hrs
following the final challenge dose. Brain regions were
dissected, and micro array analysis was performed on
the striatum, frontal cortex, and hippocampus. Among
the genes that were significant were members of the
syntaxin and ubiquitin families. Because of their
integral roles in apoptosis. exocytosis and protein
degradation, it is possible that expression of these
genes following an ED-binge regimen might correlate
with functional adaptation. Additionally, genes related
to the apoptotic cascade, including caspase 9, were
found to be expressed differentially between treatment
groups and different regions of the brain.

Methoxychlor Causes Oxidative Damage in the
Mouse Ovary
R.K. Gupta, R.A. Schuh, G. Fiskum and J.A. Flaws

Methoxychlor (MXC) is an organochlorine pesticide
used against insects that attack fruits, vegetables, and
home gardens. Humans and wildlife species are
exposed to this chemical. MXC reduces fertility in
female rodents by causing ovarian atrophy and
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persistent estrous cyclicity. Further, MXC exposure
decreases antral follicle numbers and increases the
percentage of atretic antral follicles. While different
pathways lead to toxicant-induced cell death, oxidative
stress has been implicated in apoptosis in both non-
reproductive and reproductive tissues. Oxidative
damage resulting from reactive oxygen species (ROS)
generation following inhibition of mitochondrial
respiration has been previously demonstrated after
exposure to certain toxicants. Thus, this work tested the
hypothesis that MXC induces atresia of antral follicles
of adult cycling mice by causing oxidative damage. To
test this hypothesis, both in vitro and in vivo
experiments were performed. For the in vitro
experiments, mitochondria were collected from adult
cycling mouse ovaries, treated with vehicle
(dimethylsulphoxide: DMSO) or MXC (5 Ilg/ml), and
subjected to measurement of phosphorylating (state 3)
and resting (state 4) respiration. For the in vivo
experiments, adult cycling CD-I mice were dosed with
either vehicle (sesame oil) or:MXC (32 or 64
mglkg/day) for 20 days. After treatment, ovaries were
collected, fixed, and processed for
immunohistochemistry using antibodies for two ROS
production markers: 8-hydroxy-2-deoxyguanosine (8-
OHG) and nitrotyrosine (NT). These markers detect
oxidative DNA and protein damage respectively. The
results indicate that MXC significantly impairs
mitochondrial respiration as compared to controls
(respiratory control ratio (state 3/state 4); no treatment
= 2.88 ±0.14; DMSO = 2.87 ±O.17; MXC5 Jlg/ml=
1.53 ± 0.23; n = 3; p s; 0.(02). MXC (32 and 64
mglkg/day) caused more staining for 8-0HG and NT in
antral follicles as compared to controls. Collectively,
these data indicate that MXC inhibits mitochondrial
respiration and causes ROS production in the ovary,
specifically in the antral follicles. Therefore, it is
possible that MXC may cause atresia of ovarian antral
follicles by inducing oxidative stress through
production or ROS. (Supported by NIH R21 ES13061,
T32 ES07263)

Cigarette Smoke Enhances Endotoxin-Induced
Pulmonary Inflammation in Hamster Lung.
G.S. Kulkarni, P.P. Nadkami, J.M. Cerreta and J.O.
Cantor

Long-term cigarette smoke exposure induces chronic
pulmonary inflammation, leading to asthma, bronchitis,
and emphysema. However, the short-term effects of
smoke inhalation are less clear, since they are not
generally associated with significant changes in lung
morphology. Indeed, acute smoke exposure may
adversely affect the lung only if an underlying disease
is present.
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To test this hypothesis, two different models of pre and
post exposure to second hand passive smoke after
treatment with an endotoxin were used. In the first
model, Syrian hamsters pretreated with 0.1 mg E. coli
endotoxin were exposed to second hand cigarette
smoke for 2 hrs per day over a period of 3 days.
Controls were also given endotoxin, but continuously
exposed to room air instead. In the second model, the
hamsters were exposed to second hand passive
cigarette smoke for 3 days and treated with 0.1 mg E.
coli endotoxin. Controls received room air prior to the
endotoxin treatment. All animals were euthanized 24 hr
after the last smoking session. Lung histology was used
to calculate an inflammatory index to determine the
extent of inflammation. Bronchoalveolar lavage (BAL)
was carried out to measure the pulmonary
inflammatory response. Total cell counts were
measured to determine the extent of cellular
infiltration. TUNEL assay was used to determine the
presence and extent of apoptosis. The pro-
inflammatory cytokine, tumor necrosis factor - alpha,
TNF-a was also localized on the surface of the
macrophages using immunocytochemistry with the
TNF receptor, TNFR1• Compared to controls, animals
receiving endotoxin followed by cigarette smoke
showed a marked increase in the percentage of
neutrophile (73.4 ±6.9 vs 9.03 ± 6.6, P<O.OOI)and in
lung inflammation (3.4 ± 0.1 vs 2.10 ± 0.1, P<O.OOl) as
seen in histology. There was an increase in the number
of apoptotic cells in the test specimen (55.0 ± 3.0 vs
27.6 ± 3.5, P<0.05) and there was also an increased
localization ofTNFR1 on the macrophage surface (60.0
± 3.2 vs 6.0 ± 1.5, P<Oj05). Similarly, the other model
of pre-exposure to second hand smoke before
endotoxin treatment also showed elevations in
inflammatory index (2.9 ± 0.1 vs 2.0 ± 0.1, P<O.OOI),
percentage oflavaged neutrophils from the
bronchoalveolar lavage (19.60 ± 1.1 vs 5.9 ± 0.9,
P<O.OO1) and increased apoptotic cells (44.3 ± 2.9 vs
19.0 ± 3.6, P<0.05). There was also an increase in the
localization of TNFRj on the surface of macrophages
(48.0 ± 3.2 vs 19.6 ± 1.7, P<0.05) as determined by
immunocytochemistry. Studies also demonstrate that
the total cell counts were increased in both the pre-
exposure (119.8 ± 4.08 vs 66.8 ± 4.7, p<o.ool) and
post-exposure (124.7 ± 4.6 vs 59.6 ± 1.7, P<O.OOl)
study designs, thus indicating increase in cellular
infiltration.

Our studies show that lung inflammation was greatly
increased in animals exposed to cigarette smoke
following or followed by endotoxin treatment. Such
findings indicate that individuals from the smoking
population are more likely to aggravate their lung
disease when infected specifically with pulmonary
infection. Studies carried out in the lab also showed
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thai short term exposure to cigarette smoke alone does
not elicit any response in terms of lung inflammation.
Such results indicate that short-term inhalation of
cigarette smoke can enhance pre-existing lung
inflammation and at the same time, it can worsen any
newly developed lung inflammation. More importantly,
these findings provide further evidence that persons
with underlying lung disease may be adversely affected
by even limited amounts of second-hand smoke.

In Vitro Effects of Metal Mixtures on RAW
264.7 Monocytes
P.A. Potnis, RJ. Mitkus, K. Strauss, K.S. Squibb
and J.L. Powell

The lung is a critical target organ for a variety of
inhalation exposure-induced toxicities. Exposures to
transition metals, which are a significant component of
ambient particulate matter (PM), have been correlated
with airway injury and inflammation. Identification of
the relative contributions of individual metals and their
combinations to pulmonary toxicity can provide
insights into the interaction between ceUularresponscs
caused by multiple metals that result in adverse health
effects. By using four different elements contained in
PM [cadmium (OA,..M), iron (77IJM), selenium
(O.851JM) and zinc (24IJM)], we aimed to determine the
involvement of individual metals and/or their
combinations in inducing effects in cultured cells at
concentrations recently measured in ambient air
collected in Baltimore, MD. We examined the
cytotoxic potential and capacity of these metal
mixtures to generate reactive oxygen species (ROS) in
confluent monolayers of murine rnonocytes (RAW
264.7). Additionally, we tested the hypothesis that
these metals can stimulate the release of the
inflammatory cytckine TNF-a. Cell viability as
measured by the Alamar Blue assay was not affected
throughout a 24-hr exposure period at the
concentrations tested for all four metals or their
combinations. Intracellular generation of ROS was
determined using the probe DCFH-DA, and
concentrations of TNF-a were measured with a
commercially available ELISA kit. Exposure to single
metals resulted in a moderate elevation of ROS levels
by RAW 264.7 cells. However, the Fe-Se mixture
demonstrated the highest ability to produce ROS,
suggesting that this metal combination possesses a
higher redox cycling potenlialthan the other metal
mixtures tested in this study. This same metal
combination was also most potent in inducing TNF-a
release, thereby suggesting a correlation between
cytokine release and generation of ROS in this cell
line. Based on the levels ofTNF-a secretion by RAW
cells, single metal responses were ranked in the order
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of Zn > Se > Fe > Cd. Our studies suggest that ambient
PM-associated metals and their mixtures differ in their
ability to modulate cellular ROS activity and to induce
the release of inflammatory mediators. The findings
observed in our study merit further research in the area
of inhaled metal mixtures.
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