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Welcome to the 26th annual Graduate Research Conference (GRC).A
considerable amount of time and effort has been contributed by the
Graduate Student Associations of the University of Maryland Baltimore
County and the University of Maryland, Baltimore. Each year, GRCis
organized as an opportunity for graduate students from different disciplines
to become familiar with the process of preparing far a scientific meeting,
and to share research ideas with their peers, faculty, and the entire
University of Maryland community.

This year's GRCsessions will include pasters and orals from over 150
different students. We would like to thank each af the presenters for their
time and effort to prepare their presentations - your hard work and
devotion towards your academic pursuits are extremely
commendable. Additionally, we are privileged to have Dr. Delores Etter for
our keynote speaker.

On behalf of the GRCorganization committee, we would like to thank
everyone who has made this year's conference a success. Specifically, the
Office of Graduate Student Life, Patty Perillo, Lee Hawthorne, Beth
Pennington, Drema Wentz, and Helen Garland.

Additionally, we would like to thank the faculty members who have
volunteered their time to serve as judges and mentors. Your participation in
the lives of your students at this event and every day is appreciated to the
utmost extent. Finally, this day would not have been possible without the
extreme effort put forth by the members of the GRCorganizing committee.

Tom Armstrong
Chairman of the Graduate Research Conference
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Purpose of Graduate Research Conference

GRC 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 UMBC and UMB 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
Michele McCourt, President
Tom Armstrong, Vice President
Ajay Vyas, Treasurer
Adrienne Starks, Secretary
Effie Shockley, Activities Coordinator and Representative
Julie Vyas, Administrator
Blene Bekure, Programs and Transition
John Rollins, Writing Advisor

UMB
Karen Ron, President
Andrew Hebbeler, Vice President
Erin Golembewski, Treasurer
Daniel Andersen, Secretary
Hessam Siavash, Grad Council Representative
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GRC Committee Membership
Tom Armstrong (UMBC)
Karen Ron (UMB)
Silvio Avendano
MitaDas
Bayyinah Jeffries
Alicia Jimenez
James Lee
Xiao Lin
Jennifer Malson
Swati Modi
Piyush Naik
Jim Scott
Effie Shockley
Adrienne Starks
Mariano R. Sto. Domingo
Thomas Vicino
AjayVyas
Julie Vyas
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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:

• Identification of the hypothesis or question
• Appropriate experimental design
• Abilityto answer questions
• Clear presentation of data
• Interpretation of results
• Overall impression of presenter and presentation

Judges
At the time of printing, the following faculty members volunteered to serve as judges for
GRC 2004:

UMB
Bond, Meredith
Carbonetti, Nicholas
Cook, Janine
Deeds, Bethany
DeForge, Bruce
Digate, Russell
Flajnik, Martin
Gladden, Wallace
Gruber-Baldini, Ann
Haffer, Samuel
Christopher
Hamburger, Anne
Harrington, Donna
Hassel, Bret
Haynes, Brenda
Heinbockel, Thomas
Hsu, lh-Chang
Johantgen, Meg
Kalvakolanu, Dhan
Keledjian, Kaspar
Kirsch, Thorsten
Lipsky, Michael
Lund, Linda

Mai, Voker
Mann, Dean
McConnell, Bradley
Moerchen, Victoria A.
Oktay, Julianne
Oliver, James
Panchalingam, Sandra
Powell, Elizabeth
Ruknudin, Abdul
Scrandis, Debra
Shields, Vonnie
Soeken, Karen
Squibb, Katherine
Srivastava, Rakesh
Tornie, Dragana
Vucenik, Ivana
Whitall, Jill
Wu, Huifang

UMBC
Afshari, Hessam
Arnold, Bradley
Arola, Dwayne

Bickel, Beverly
Blunck, Susan M.
Boehling, Rebecca
Brooks, Wanda
Clark, Stephen
Cullum, Brian
Du, Yingzi
Eaton, Eric
Gregurick, Susan
Hayden, Michael
Jeffries, John
Leips, Jeffery
Lelchook, Judith
Marten, Mark
Pincus, Fred. L.
Pitts, Steve
Rao, Govind
Rathinam, Muruhan
Rostamian, Rouben
Roy, Anindya
Sivakumar, Mahesh
Szalai, Veronika
Tolosa, Leah
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Time

8:00-8:30

8:30-9:00

9:00-12:00

12:00-1 :00

1:00-2:00

2:00-5:00

5:00-5:30

Graduate Research Conference Agenda

Event Place

Registration University Center 3 rd Floor
Lobby

Opening
Committee Chair

University Center
Ballroom

Morning Sessions
Oral Sessions
Poster Sessions

Various Meeting Rooms

Lunch University Center
Ballroom

Keynote Address
Dr. Delores M. Etter

Afternoon Sessions
Oral Sessions
Poster Sessions

Various Meeting Rooms

Awards and Closing University Center
Ballroom
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Dr. Delores M. Etter
ONR Distinguished Chair in Science and Technology
Electrical Engineering Dept., U. S Naval Academy

Dr. Etter joined the Electrical Engineering faculty at the United States
Naval Academy on August I, 2001, as the first recipient of the Office of Naval
Research Distinguished Chair in Science and Technology. Her academic interests
are in digital signal processing and communications. Her research interests include
biometric signal processing, with an emphasis on identification using iris
recognition, face recognition, and voice recognition. She is also the author of a
number of textbooks on computer languages and software engineering.

From June 1998 through July 2001, Dr. Etter served as the Deputy Uuder
Secretary of Defense for Science and Technology. In that position, she was
responsible for Defense Science and Technology strategic planning, budget
allocation, and program execution and evaluation for the $9 billion per year DoD
Science and Technology Program. Dr. Etter was the Principal U.S. representative
to the NATO Research and Technology Board. She was also responsible for the
Defense Modeling and Simulation Organization, the High Performance
Computing Modernization Office, and for technical oversight of the Software
Engineering Institute. Dr. Etter was also the senior civilian in charge of the DoD
high-energy laser research program.

From 1990-98, Dr. Etter was a Professor of Electrical and Computer
Engineering at the University of Colorado, Boulder. During 1979-89, Dr. Etter
was a faculty member in the Department of Electrical and Computer Engineering
at the University of New Mexico. She served as Associate Vice President for
Academic Affairs in 1989. During the 1983-84 academic year she was a National
Science Foundation Visiting Professor in the Information Systems Laboratory in
the Electrical Engineering Department at Stanford University.

Dr. Etter is a member of the National Science Board, the National Academy
of Engineering, and the Defense Science Board. She is a Fellow of the Institute of
Electrical and Electronic Engineers (IEEE), the American Association for the
Advancement of Science (AAAS), and the American Society for Engineering
Education (ASEE). She served as President of the IEEE Acoustics, Speech, and
Signal Processing Society from 1988-89. Dr. Etter is a member of the Board of
Visitors for the National Defense University. She is also a member of the Board of
Trustees for the North American Electric Reliability Council, and a member of the
Board of Directors for The Charles Stark Draper Laboratory, Inc.
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Morning Session
Poster and Oral Presentations
Allen, Kevin
Chapman, Michael
Dey, Anwesha
Dong, Hui
George, Niraj
Guo, Yang
Hanson, Michael
Hofmann, Christopher
Inguito, Pia
Jessica, Soto Perez

• Johnson, Michael
Jones Haile, Eulandolyn
Kumar, Somesh
Leahy, Megan
Leary, George
Lee, James
Li, Honggang
Luft, Nancy
Miracle, Amanda
Mitra, Amitava
Nantiya Chookaew
Nithyanandan, Pallavi
Paul, Gitangali
Pinet Peralta, Luis Mauricio
Roqumore, Vera
Ruth, Lisa
Scott, James
Sener, Zekeriya
Sergiy, Kiselyov
Shen, Hong
Smith, Charles
Soane, Ana Maria
Spurgas, Alyson ~
Sverdlov, Oleksandr
Tao, Jiyuan
Tymofyeyev, Yevgen
Wang, Yu
Ward, Brian
Zhao, Liming

Afternoon Session
Poster and Oral Presentations

Antolik, Christian
Bergel, Dara
Bliss, Donna
Borkoski, Carey
Cohen-Callow, Amy
Dia, David
EI-Asady, Riharn
Golembewski, Erin
Jacobson, Jodi
Kim,Grace
Kyrova, Lucie
Lutz, Natalie
Mane, Vaishali
Massey, Leann
Okoye, Francesca
Ornata, Donna
Pikle, Deepa
Pollin, Toni
Qiao,Meng
Roca, Steve
Ruiz, Jennifer
Sander, Rebecca
Shah, Ishita
Singletary, Anwar
Smith-Osborne, Alexa
Snyder, Andy
Thanvanthri, Sulakshana
Valencia, Alejandra ....
Vicino, Thomas
Wales, Samantha
Walser, Tonya
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Presentation Abstracts are in Alphabetical Order by
Presenters Last Name

G\ EBPI PHOSPHORYLATION AND SUBCELLULAR LOCALIZATIONo Damilola Akinmade and Anne Hamburger
Pathology Department, School of Medicine, and Greenebaum Cancer Center, University
of Maryland, Baltimore

•
Epidermal Growth Factor Receptor (EGFR/ErhB) family members are overexpressed in

cancers and are important in the study of carcinogenesis. The EIbB3 receptor lacks kinase
activity, binds heregulin (HRG) and interacts with intracellular proteins. A novel EIbB3
binding protein (Ebp I), identified by yeast 2-hybrid analysis, dissociates from ErbB3
upon HRG stimulation, translocates to the nucleus and binds Rb and histone deacetylase.
Since Ebp 1 binds cytoplasmic and nuclear proteins, we were interested in determining
the regulation of its expression and localization within each compartment. AU565 breast
cancer cells were therefore subjected to differential detergent fractionation and western
blot or immunofluoresence analysis. Ebpl was equally expressed in both compartments
and its distribution was unchanged with serum starvation or heregulin stimulation. Ebp 1
phosphorylated at S363 (pS363-Ebpl) was confined to the nucleus. Phosphorylation at
this site increased significantly upon serum addition and slightly after HRG treatment.
Because pS363-Ebpl expression was exclusively nuclear, we hypothesized that Ebpl
subcellular localization is regulated by phosphorylation. 8363 and eight other
phosphoresidues located around Ebpl 's nuelear localization signal will be mutated to
determine which residues positively or negatively affect nueleo-cytoplasmic
translocation. This project will illuminate how phosphorylation ofEbpl affects its
behavior within subcellular compartments.

USING TRANSPOSON (fN5) AS A GENETIC MARKER TO MAP
SUPPRESSOR MUTATIONS OF AN IN VIABLE E.COLl STRAIN
DM750DELTA TOPB
Oluyemisi Alaldja, Zhiyo Li and Russell DiGate
Department of Pharmaceutical Sciences, School of Pharmacy, University of Maryland,
Baltimore

Type I DNA topoisomerases are ubiquitous enzymes involved inmany aspects of DNA
metabolism such as replication, transcription, recombination and chromosomal
segregation. There are two known type I topoisomerases in Escherichia coli, DNA
topoisomerase I (Tapa I) encoded by tapA and topoisomerase 1II (Tapa Ill) encoded by
topB (6). Genetic analysis has shown that topA deletion in E.coli strain DM750 is only
viable when there is a compensatory mutation in gyrA, gyrB, and tolC. Our lab has
shown that a topB deletion inE.coli strain DM750 (containing a tapA deletion) is
inviable. The lethality of the topAtopB double knockout suggests that these two genes
possess activities that are essential for some of biological function in DNA metabolism.
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We have constructed conditional lethal mutants, in which a topAtopB mutant strain is
constructed using a vector with an arabinose PBAD promoter that can tightly regulate the
expression level oftopB. In the presence of arabinose, topB is expressed from the
plasmid allowing the chromosomal topB gene to be deleted. We are able to show that
when PBAD vector encoding topB expression is repressed by the presence of 2% fucose
the effect on topAtopB double knockout is abnormal nucleoid structure. Though this
synthetic lethal conditional mutant permits us to study the physiological effects of
depleting cells of proteins in an essential pathway, the studies are still limited because the
mutants are not completely null (i.e. the promoter is leaky). The identification of
suppressor mutations can better identify pathways in which these genes participate. Thus,
the isolation of suppressors oftopA topB mutants are important to genetically
characterize the essential roles of these enzymes in DNA metabolism. Transposon
mapping is used as a genetic tool to map these mutations. We have isolated DM750 topB
strain that is now capable of growing in the absence of Topo I and Topo III. We will
attempt to identify these suppress ors by first extracting the genomic DNA of them. The
genomic DNA is subjected to digestion with EcoRI, a restriction enzyme that do not cut
within transposon codon sequence. The genomic digestion products are self circularized
with T4 DNA ligase. The location of trans pas on is located by the amplification of the
mosaic ends complimentary to the transposon. These products are subjected to DNA
sequences. The identification of these suppressors may shed light on how type I
topoisomerases work cooperatively or separately in DNA metabolism and ultimately give
better understanding on how these enzymes contribute to genomic stability.

PUBLIC PRIORITIES AND INFLUENCE ON FUNDING RESEARCH IN
COMPLEMENATARY AND ALTERNATIVE MEDICINE
Robert L. Alexander Jr.
Department of Public Policy, University of Maryland, Baltimore County

Background: In 2000, the White House Commission on Complementary and
Alternative Medicine Policy was formed to present the Administration and Congress with
recommendations and implementation actions to guide the nation's policies regarding
Complementary and Alternative Medicine (CAM) into the new century. This study will
determine public priorities in research and compare them with current levels of funding
in CAM. Additionally, this research will examine the perceptions of various stakeholders
such as the public, policymakers, physicians, and researchers regarding important
questions that affect the funding decisions related to the domains of CAM. These
domains include: Alternative health care systems, Mind-body interventions, Biological
bas Therapeutic Massage-Body Work and Somatic Movement Therapies, and
Bioelectromagnetics. Lit Review: Current literature suggests that there is a substantial
and growing usage of Complementary and Alternative practice and products in the U.S.
Testimony in the White House Commission report offers that there is growing interest
and support for CAM research on the part of the CAM community, the public, the federal
level, academic health centers, community hospitals and mainstream private practices.
Methods: A survey instrument will be developed that will query each stakeholders'
priorities and information preferences in research of CAM. Additionally, federally
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funded bio-medical research projects will be examined to determine specific areas of
CAM remedies. These funding appropriations and areas of research will be compared
with the public's priorities that will emerge from the survey. Public Policy
Implications: Identification of information preference differences of various stakeholders
in publicly fimded research is vital to ensuring efficient allocation of resources and
elimination of socio-economic and ethical concerns with the use of public dollars.

A FINE-GRAINED PARALLEL METHOD FOR THE SIMULATION OF
CALCIUM WAVES
Kevin Allen "
Department of Mathematics and Statistics, University of Maryland, Baltimore County

The concentration of calcium ions controls the contraction of human heart cells. The
calcium is released into the cell at the calcium release units. The released calcium self-
organizes into a wave of increasing calcium concentration. This phenomenon is modeled
by a system of coupled non-linear reaction-diffusion equations. We solve this model with
a specialized fine-grained parallel finite element method. For optimal memory-usage and
performance, a matrix-free implementation ofthe conjugate gradient method is used for
all linear solves. We will show simulation results that exhibit the experimentally
observed wave. Performance studies show excellent speedup on a Beowulf cluster with
Myrinet interconnect. This isjoint work with Matthias K. Gobbert and Leighton T. Izu.

THE ROLE OF PERTUSSIS TOXIN IN EARLY RESPIRATORY TRACT
INFECTION BY BORDETELLA PERTUSSIS
Charlotte Andreasen, Galina Artamonova, Nicholas Carbonetti
Department of Microbiology and Immunology, University of Maryland, Baltimore

Bordetella pertussis is the cause of whooping cough, an acute respiratory infection that
can cause severe symptoms and death in young children. The 18323 strain is unusual
because it exhibits characteristics that are more closely related to the animal pathogen B.
bronchiseptica in which a type 3 secretion system (TTSS) is important for virulence than
to clinical isolates ofB. pertussis while still producing the B. pertussis-specific factor,
pertussis toxin (PT). The purpose of our study was to determine whether there is a role
for TTSS and PT inB. pertussis respiratory infection by creating the mutant strains
18323-deltaTTSS, 18323-deltaPT, and 18323-deltaTTSS-deltaPT. We found no
significant difference in colonization of mice by the wild type (WT) versus the
deltaTTSS strain, suggesting that colonization of this B. pertussis strain is not dependent
upon the TTSS. On the contrary there was a significant decrease in colonization of the PT
mutant when compared to WT, leading to the conclusion that PT increases the ability of
B. pertussis to colonize the respiratory tract. These results have also been seen with other
B. pertussis strains, such as Tohama 1. We hypothesized that the reason for this
observation is that PT inhibits the influx ofneutrophils to the lungs thereby decreasing
the immune response of the host. To test this, we inoculated mice with Tohama I WT and
deltaPT strains, performed bronchioalveolar lavage (BAL) at different time points and
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determined the percentage of neutrophils among the cells present in the BAL fluid. Our
results showed that at early time points, mice infected with WT have a significantly lower
percentage ofneutrophils in the BAL fluid than mice infected with deltaPT. We
speculated that this might be due to an effect ofPT on the secretion of neutrophil-
attracting chemokines and cytokines, which we tested by a micro array system.
Preliminary data indicate a downregulation by PT of chemokines and cytokines such as
IL-IO, LIX, and IFN-gamma, and an induction by PT oflL-1 I, all of which are important
regulators of early immune responses.

THE NEUROMUSCULAR JUNCTION PROTEINS RAPSYN AND MUSK
INTERACT BIOCHEMICALLY
Christian Antolik and Robert J. Bloch
Department of Physiology, School of Medicine, University of Maryland, Baltimore

Agrin released from motor neuron terminals induces postsynaptic differentiation at the
neuromuscular junction (NMJ) by activating a muscle-specific receptor tyrosine kinase
(MuSK). Activation of MuSK and phosphorylation of tyro sines in the juxtamembrane
region and activation loop of its cytoplasmic domain are required for postsynaptic
clustering of acetylcholine receptors (AChRs). Receptor clustering is mediated by rapsyn,
a peripheral membrane protein that binds directly to AChRs. Both the AChR and MuSK
co-distribute with rapsyn when these proteins are co-expressed in heterologous systems.
To determine if intracellular sequences mediate MuSK's ability to associate with rapsyn,
we examined the localization of fragments of the intracellular domain of MuSK either
alone or together with rapsyn in COS-7 cells. We fmd that the MuSK peptide containing
amino acids 680-800 (MuSK680-800) co-localizes with rapsyn. When expressed alone in
COS cells, this fragment forms small aggregates resembling those formed by rapsyn
alone. suggesting an intrinsic ability either to auto-aggregate or incorporate into similar
membrane domains. Smaller fragments of MuSK either do not form aggregates when
expressed alone or together with rapsyn, or do so to a much lesser extent than MuSK680-
800. Co-expression of MuSK680-800 and rapsyn deletion fragments indicates that the
tetratricopeptide repeats (TPR) but not the zinc finger or coiled coil domains ofrapsyn
mediate co-distribution. Co-immunoprecipitation experiments show that MuSK 680-800
forms a biochemical complex with rapsyn when co-expressed in heterologous systems.
Supported by a stipend from the Training Program inMuscle Biology (T32 AR07592) to
C.A. and ROl NSl7282 to R.J.B.

PSYCHOLOGICAL HEALTH AND PHYSICAL ACTIVITY AMONG URBAN
ADOLESCENTS
Sonia Arteaga, Carlo DiClemente and Maureen Black
Department of Psychology, UNIVERSITY OF MARYLAND, BALTIMORE COUNTY

There are many benefits of physical activity, including positive social development,
positive self-esteem, a decrease in risk factors for chronic diseases, and increased
endurance, strength, and flexibility. Inaddition, youth who are physically active are less
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likely to be overweight. Physical activity declines during adolescence, with rates varying
by gender and ethnicity. Almost three-quarters (72%) of 9th graders participate in
vigorous physical on a daily basis, whereas the rates are only 55% among 12th graders.
High school girls are less likely to be vigorously active than boys. In particular, African
American girls are less vigorously active than white girls (54% and 67% respectively).
Physical inactivity may not only lead to the development of chronic diseases (e.g. heart
disease, type 2 diabetes), it may also have adverse psychological consequences. The
present study expands the existing literature by examining the relationships between
psychological health and physical activity among urban adolescents. This pilot study is
part of a larger health promotionlobesity prevention program for urban teens. This study
examined the relationship between psychological health (i.e., self-esteem; body esteem,
and depressive symptomatology) and teens' stage of change for physical activity.
Participants included 162 (males=97, females=65) low-income, primarily African
American urban adolescents ranging from 11-16 years of age who were classified into
Action (maintenance/action) and Pre-action
(preparationlcontemplationlprecontemplation) categories for daily activity: walking 45
minutes, activity 30+ minutes, and < 2 hours sedentary activity. Results indicated low
levels of physical activity among both boys and girls with girls engaging in less physical
activity than boys. Psychological health variables and physical activity were also related
with differences among boys and girls. The findings highlight the importance of
addressing the role of psychosocial variables on physical activity among urban
adolescents.

THE ROLE OF PHOSPHORYLATABLE RESIDUES ON THE RHODOPSIN
CYTOPLASMIC TAIL DURING ABRESTIN AND P44 BINDING
Maria Ascano and Phyllis Robinson
Department of Biological Sciences, UNIVERSITY OF MARYLAND, BALTIMORE
COUNTY

Upon its activation, rhodopsin is immediately targeted for deactivation, which occurs in
a two-step process. Rhodopsin is deactivated by a regulatory protein called arrestin,
which follows a phosphorylation event catalyzed by a specific serine/threonine kinase,
rhodopsin kinase. The phosphorylation of rhodopsin is a necessary step for arrestin
binding. Although the phosphorylated form of rhodopsin is less efficient in activating the
G-protein transducin, complete deactivation of the receptor does not occur until arrestin
binding. p44, a splice variant of arrestin, has also been found to interact with rhodopsin,
but its role during deactivation is still unclear. This study investigates the role of
individual phosphorylation sites on the bovine rhodopsin carboxy-tail during
deactivation. Although there are seven phosphorylatable sites on the bovine rhodopsin
tail, it is unlikely that all seven sites are phosphorylated in vivo. Mutagenic and mass
spectrometry studies have determined that most likely, only about 3 or 4 phospho-
residues are required for rhodopsin deactivation. Previous studies in our lab have
demonstrated that the position and the identity of the phospho-residues are important
during arrestin binding. Here we examine how arrestin and p44 interact differently with
phospho-rhodopsin. Using an in vitro reconstituted system we examined the dependence
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of arrestin and p44 binding on the position of the phospho-residue on the rhodopsin tail.
The rhodopsin carboxy-tail was mutated to generate rhodopsin mutants lacking certain
phosphorylatable residues and arrestin and p44 binding were quantified indirectly by
measuring decreases in transducin activation.

SURFACTANT-MEDIATED DISSOLUTION: CONTRIBUTIONS OF
SOLUBILITY ENHANCEMENT AND REDUCED MICELLER DIFFUSIVITY
Anan Balakrishnan, Bhagwant D. Rege and James E. Polli
Department of Pharmaceutical Sciences, School of Pharmacy, University of Maryland,
Baltimore

Objective: To develop and evaluate a model for surfactant-mediated drug dissolution
enhancement. Methods: The following model was derived to estimate the degree to
which surfactants enhance drug dissolution: E ~ 1+(fmIff)*«Ddm'2/3)1(Dd'2/3)) where
E is the degree of surfactant-mediated dissolution enhancement, fm is the fraction of drug
in micelle, and ffis the fraction of free drug, and Dd and Ddm are the diffusion
coefficients of free drug and drug loaded surfactant micelles. The surfactants studied
included the anionic surfactant sodium dodecyl sulfate (SDS), the cationic surfactant
cetyl trimethyl ammonium bromide (CTAB), and the neutral surfactants Tween 80 and
Cremophor EL. DD was calculated using the Levich equation. DD-M was measured
using dynamic light scattering. Griseofulvin solubility was evaluated in surfactants using
the same surfactant concentrations used in the dissolution studies. Results: Solubility of
griseofulvin was enhanced in a linear fashion for all the surfactants studied over the
concentrations studied. At the highest surfactant concentrations studied, griseofulvin
solubility increased 107-fold, 3I-fold, 4-fold, and 3-fold for SDS, CTAB, Tween 80, and
Cremophor EL. Dissolution rate in the presence of SDS and CTAB were markedly
enhanced, but only about one-third as much as solubility enhancement. Dissolution
enhancement in the presence of SDS and CTAB were in excellent agreement with model
predicted values, with prediction error less than 12%. The model predicted dissolution
into Tween 80 and Crernophor EL to be minimally enhanced, as was observed, although
the model under-predicted dissolution into these two neutral surfactants. Conclusions:
Results suggest that the proposed model can predict surfactant-mediated dissolution
under idealized Levich conditions. The model predicted surfactant-mediated dissolution
accurately by taking into account two factors: surfactant-enhanced solubility and the
relatively slow diffusion of drug-loaded surfactant micelles across the stagnant diffusion

layer.

PERFORMANCE OF THE MTD-GENPROBE ASSAY FOR ANTE MORTERM
DETECTION OF MYCOBACTERIUM BOVIS IN EXPERIMENTALLY
INFECTED COWS
Douty Bamba, Dr. .Ianine Cook, Dr. Charles Thornton, Chris Caroter.
Department of Medical and Research Technology, School of Medicine, University of
Maryland, Baltimore
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The purpose of this study was to determine if CB-18 processing of swab specimens
from Mycobacterium bovis (TB) infected cattle would yield sufficient copy number to
utilize the Mycobacterium Tuberculosis Direct (MTD) Test (Gen-Probe, San Diego, CA)
assay for the ante mortem detection ofTB. Cl8-carboxypropylbetaine (CB-18), a
detergent, has been previously shown to improve the recovery of Mycobacterium
tuberculosis when used in specimen processing. Twelve cows were experimentally
infected intranasally with M. bovis strain 1315 at the United States Department of
Agriculture (USDA) facility in Ames IA. Post inoculation, duplicate oral, nasal, fecal,
and tracheal swabs and blood specimens were collected monthly from each animal. At
necropsy, performed at 6, 9 and 12 months for each of four cows, duplicate liver, spleen,
lung and lymphnode tissues specimens were obtained, All specimens were tested at both
the USDA and the University of Maryland Baltimore (UMB), with those specimens
analyzed at the USDA undergoing hexadecyl pyridinium chloride (HPC) pretreatment
prior to TB analysis and those at UMB undergoing CB-18 processing. Each specimen
was analyzed by culture (MB/BacT liquid culture and 7H1I-selective plates at UMB and
BACTEC 12B liquid culture and L-J slants at USDA). In addition, the UMB CB-18
processed specimens were analyzed by the MID assay, A total of362 specimens were
processed: 18 (5.0%) and 20 (5.5%) were culture positive following HPC and CB-18
processing, respectively, Of those specimens that were culture-positive following HPC
and CB-18 processing, 18 (100%) and 17 (85%), respectively, were derived from tissue
specimens, the MTD test identified 14 specimens as amplification positive; all were
tissue specimens, Inconclusion, none of the blood samples, and only 3 swab specimens
were positive in this study (all positive swabs were oral and positive by culture following
CB-18 processing). These results indicate that swab specimens are not a viable
alternative for ante mortem detection of bovine tuberculosis, Presumably, the bacilli are
simply not shed in high loads until late in the infection,

CONTROLLING INDIVIDUAL ATOMS
lonut Bebu
Department of Mathematics and Statistics, University of Maryland, Baltimore County

The ability to control individual atoms is crucial in nanotechnology and quantum
information processing. A Markov Chain for the distribution of number of atoms in a
magneto-optical trap is suggested and studied. A general formula for the stationary
distribution is derived, and special cases are presented, For the Poisson loading and loss
(approximate) optimal parameters which maximize the probability of exactly one atom
in the trap are determined and are confirmed through Monte-Carlo simulations,

COX-2 OVEREXPRESSION: A POTENTIAL MECHANISM OF RESISTANCE
TO AROMATASE INHIBITOR LETROZOLE IN MCF-7 CA BREAST CANCER
CELLS
Aashvini Belosay and Angela MH. Brodie.
Department of Molecular Pharmacology and Experimental Therapeutics, School of
Medicine, University of Maryland, Baltimore
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Breast cancer is the second most common cause of death in women after lung cancer.
Every three minutes a woman in the United States is diagnosed with breast cancer.
Estrogens play an important role in development and progression of breast cancer. The
enzyme aromatase mediates the rate-limiting step in estrogen production. Aromatase
inhibitors (AI) such as Letrozole (femara) have recently been shown to be more effective
than the antiestrogen tamoxifen in first line treatment for estrogen receptor positive
postmenopausal breast cancer patients. However, eventually tumors become resistant to
AIs as well as tamoxifen. Little is known about the mechanisms of resistance to the AIs.
To study the possible mechanisms of resistance to Als, estrogen receptor positive wild
type MCF-7 breast cancer cells stably transfected with human placental aromatase gene
(MCF-7Ca) were used. The cells were cultured invitro in media with luM letrozole and
250M of the aromatase substrate androstenedione for 32-34 weeks and were designated
as MCF-7CaR. The cell growth was initially inhibited for 4-6 weeks but then resumed
even in presence of letrozole as shown by the MIT growth assay. Aromatase mRNA was
maintained throughout the letrozole treatment as shown by RT PCR. The aromatase
activity in the MCF-7CaR cells had increased ahnost 10-15 fold compared to the
untreated MCF-7 Ca cells. Aromatase enzyme has been shown to be stimulated by the
prostaglandin- E2 pathway, prostaglandins being the product ofCOX-2. The COX-2
protein was found to be overexpressed in the MCF-7CaR cells as shown by Western blot
analysis ofthe celllysates. Next the effect of celecoxib, which is a specific CQX-2
inhibitor, was tested on growth. It showed approximately 50% inhibition of growth at a
concentration of 5 uM. There was also 40-50% inhibition of aromatase activity at this
concentration. No effect either on growth or aromatase activity occurred in the MCF-7Ca
cells. These results indicate that MCF-7 Ca cells develop resistance to letrozole treatment
and continue to grow in the presence of the drug invitro. COX-2 overexpression may be
partially responsible for stimulating the growth of these cells. Thus COX-2 inhibition
may be a useful approach for treating Letrozole resistant breast cancer and possibly
preventing resistance due to upregulation ofCOX-2.

LACK OF SOCIAL WORK EDUCATION IN THE FIELD OF AGING: A CRISIS

Dam Berge!.
School of Social Work, University of Maryland, Baltimore

By the year 2020, the elderly population (age 65 and older) will account for 20% of the
total population in-the United States. It is estimated that 60,000 to 70,000 full-time social
workers will be needed to serve the elderly by 2020. This means that-the number of
social workers who work with the elderly will need to increase by 39% over the next ten
years to adequately provide services to this population (Scharlach, Damron-Rodriguez,
Robinson, and Feldman, 2000). This paper will discuss the history of offering aging
courses in social work education, perceived barriers to working with the elderly, and the
importance of increasing the studying of aging. The paper will also provide suggestions
to improve and increase the lack of aging courses in social work education.
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SETTING THE PHAGE FOR EVOLUTION: THE MECHANISM OF HOST
EXCLUSION OF BACTERIOPHAGE T4 IPI-
Catherine Lynn Blair
Department of Biochemistry, University of Maryland, Baltimore

Interaction of bacteria and phages has led to the evolution of complex phage exclusion
systems and cognate exclusion avoidance mechanisms. Chief among these are restriction-
modification system (RMS) enzymes that attack the invading phage DNA and against
which phages employ various strategies including DNA modification. The T-even phages
ofthe myoviridae utilize extended DNA modifications to host RMS's with base
methylations, 1'00% hydroxymethylated-cytosine (HmC), and alpha-, heta- and other-
glucosylated (glc) HmC derivatives. The injected DNA-hound T4!PI protein (-350
rnoleculesIDNA), nonessential in most hosts, has been shown to be necessary for
productive T4 infection of the pathogenic E. coli K isolate CT596. This host has now
been shown to harbor a prophage that encodes the RMS genes gffiEGs (36.649 kb) and
gIBEGd (26.854 kb), with 65% and 48% identity to H. pylori sequences of unknown
function that have been cloned and shown to be necessary and sufficient to restrict T4
DNA lacking !PI. GpIBEGs/gpffiEGd encode a novel Type IV RMS that, unlike
previously discovered E. coli restriction systems, is able to digest the glucosylated-HmC
T4 DNA, and is apparently physically blocked from its recognition sequence by the
presence ofIP! on the DNA. Active tag derivatized forms of the two proteins have been
purified to near homogeneity. The proteins are inactive separately, but together degrade
in apparently non-sequence-specific manner glucosylated-HmC DNA substrates, with no
activity against non-modified templates such as T4 C-DNA. The activity is stimulated by
1~2mM OTP and this effect is inhibited by excess ATP. It appears that this bacterial
restriction system has evolved specifically to combat infections by T-even phages.
Pursuing this struggle, the Levens have evolved a highly diverse and, in some cases,
expanded family of capsid-targeted internal protein I (IPI) locus gene products that may
specifically shield the diverse modifications of their HmC residues from IBEG family
RMS's.

NINE-STEP MODEL OF AN OUTCOMES MEASUREMENT SYSTEM FOR
SMALLHUMANSER~CESPROGRAMS
Donna Leigh Bliss.
School of Social Work, University of Maryland, Baltimore

Human services programs are increasingly being required to assess program
performance and track progress in meeting outcomes to continue receiving funding.
Outcomes measurement systems have been used to regularly collect and report
information on various performance dimensions including efficiency, quality, and
effectiveness. While larger programs can have the necessary resources to implement
comprehensive outcomes measurement systems, smaller programs can be at a
disadvantage if they do not have the necessary fiscal, time, and personnel resources. A
literature review of outcomes measurement systems will be presented along with a nine-
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step model of an outcomes measurement system that small human services programs can
use. Implementation considerations will be discussed.

LOCATION MATTERS: POSITION IN THE INCOME DISTRIBUTION AND
WORKFORCE TRAINING
Carey Christine Borkoski.
Department of Public Policy, University of Maryland, Baltimore County

One important avenue for increasing skills is labor policy offering access to and
participation in workforce training. Training offers an immediate intervention to raise
productivity of the current workforce and influence wages of workers engaging in
training activities. Training is clearly important to both firms and individual workers as a
means of enhancing skills sets and sorting workers into particular occupations. While
there is consensus that workforce training yields positive economic outcomes, the
empirica1literature suggests that some workers fare better than others who engage in
training activities. Empirical results in the training literature provide evidence that
women receive less training than men, younger more educated workers are more likely to
participate in training and workers employed in larger firms participate more frequently
in training. Furthermore, using the Panel Study of Income Dynamics (PSID) that training
undertaken by black workers leads to lower future wages relative to white workers. If it
is the case that female workers, workers who earn less education, those employed at
smaller firms and black employees are at a disadvantage this suggests that economic
standing has a place in determining access and returns to training. In this research I
propose to expand consideration of how economic standing affects the value of job
training. I will do so by assessing whether access and returns to training are, in part,
determined by workers' positions in the wage distribution, ex ante. Heretofore,
researchers have treated training as largely homogeneous. Yet we know that training
comes in various types, and that different workers have different abilities and tastes for
training. While we cannot readily observe the full variety of training we can observe
training incidence, duration and returns. This dissertation is aimed at understanding
whether and how a worker's position in the earnings distribution shapes hislher access to
training and its subsequent value. No research has supposed that economic standing
might determine or at least influence returns to training. Consequently, even when
regression models sufficiently control for worker and firm differences, training premiums
may still vary as a function of economic standing or a worker's place in the earning
distribution. Resources needed to engage in training activities may be related to income.
Some explanations for this include: who bears the costs of training, complementarity
between formal education and training, heterogeneity of training and the differences in
workers' willingness and/or ability to pay for good training. The previously mentioned
explanations suggest that training is not monolithic and simply calling for more training
to improve workers wage and productivity may fail to recognize whether training is
likely to help all groups. In this paper, I hypothesize that access and returns to training are
likely to vary with economic standing. This may be expected because workers at the
bottom have less formal education so they receive less training and any received is
different. Furthermore, differences could arise purely as a matter of taste or because

21



complementarity makes training a worse investment. Also, lower income workers have
less ability to finance training and firms may find those workers more risky investments
possibly because labor demand is less stable. For these reasons, this paper attempts to
estimate access and returns to training by considering economic standing as a determinant
of a worker's training experience.

OBSCURIN SIGNALING THROUGH ITS RHO-GEF/PH DOMAINS
Amber L. Bowie, G. Lu, D. H Catino, A. Kontrogianni-Konstantopoulos, R.J. Bloch.
Department of Physiology, School of Medicine, University of Maryland, Baltimore

Skeletal muscle is an highly organized structure composed of repeating contractile units
known as sarcomeres. During embryonic development, sarcomeres are assembled and
organized to form myofibrils. Defects in the proteins that form the sarcomeres and the
cytoskeleton that organizes the contractile apparatus can lead to muscular dystrophies.
These processes are also controlled by signaling pathways that affect gene transcription
in normal development ofmyofibrils during embryogenesis and early postnatal life, and
that are thought to be the same in physiological and pathological hypertrophic states in
adult muscle. Obscurin, a recently discovered giant protein in skeletal muscle, contains a
signaling domain, the Rho-GEF and its associated PH domain, that, we hypothesize, is
involved in the control of myofibrillogenesis. Using a yeast-two hybrid screen, we show
that a Ran hinding protein (RanBPM) is a hinding partner of the Rho-GEFIPH domains
of obscurin. RanBPM was originally discovered as a ligand of the small G'I'Pase, Ran. It
also activates the RaslErk pathway by binding to another Rho-GEF, SOS. Co-
localization studies of the Rho-GEFIPH domains ofobscurin and RanBPM in COS-7
cells validated the interaction in the yeast-two hybrid system. Transfections of COS-7
cells with the Rho-GEF/PH domains of obscurin indicate that these domains alter the
» actin cytoskeleton. RanBPM also alters the actin cytoskeleton in COS-7 cells. In
addition, overexpression of the Rho-GEFIPH domains reduces levels ofERK 1/2
phosphorylation in cultured muscle cells. The interaction of obscurin's Rho-GEF/PH
domains with RanBPM may playa role in the development of striated muscle, promoting
actin remodeling and regulating myofibrillogenesis. Supported by a Development Award
to A.K.K. from the Muscular Dystrophy Association and a grant to RJB from the Nlli
(ROl HL64304).

CUMULATIVE RISK, PARENTAL PERCEPTIONS, AND EARLY
DEVELOPMENT IN ffiGH-RISK INFANTS
Margo A. Candelaria. Douglas M Teti, Christine R. Hess.
Department of Applied Developmental Psychology, University of Maryland, Baltimore
County

The cumulative psychosocial risk approach posits that the cumulative effect of multiple
distal and proximal risk factors is more influential than the impact of any individual risk
factor alone. Studies have found cumulative psychosocial risk to be significantly
predictive of children's cognitive development at 4 and 13 years of age, social-emotional
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development, but not cognitive development at 1 year of age, and the quality of
children's attachment to their mothers. Few, if any studies, however, have examined
effects of psychosocial risk in relation to indices of development before one year of age,
nor has psychosocial risk typically been used as a predictor of parental perceptions of
themselves as parents. We do so in the present study. In addition, because the preterm
infants in the present sample constituted a medical and environmentally high-risk group,
we investigated the influence of medical risk on early infant development, as well as the
joint impact of psychosocial and medical risk. Participants were 70 African ..American,
predominantly low-income, mothers of pre term infants. Participants were recruited from
four NICUs in the BaltimorelWashington, D.C. area as part ofa larger, NICHD-funded
NICU-to-home intervention project. Families were matched on demographic and birth
factors within hospital site, then randomly assigned to the intervention or the control
group. Predictive data were collected at pre-intervention (32-36 weeks post-conceptual
age), and outcome data were collected at the first wave of post-intervention data
collection (4 months corrected age). Data collection is currently ongoing with a target of
120 families in each group (total of240). Rrisk factors that were considered in our
investigation included family income, maternal education, negative life events, crowded
living conditions, maternal depressive symptoms, availability of resources, social
support, and parenting attitudes regarding childrearing. Risk factors were dichotomized
into risk (coded 1) vs. no risk (coded 0). Presence or absence of each risk factor was
summed to represent the number of risk factors present for each family (possible range
from 0-8). Cumulative infant medical risk was measured using the Neurobiologic Risk
Score which measures the infant's neurobiological risk by hospital discharge, taking into
consideration presence/absence of intraventricular bleeds, respiratory distress, blood
infections, etc., the severity of which is rated on 5-point scales from information gleaned
from the infant's hospital discharge summaries. Hierarchical multiple regression analyses
were conducted, controlling for group status. In all analyses group status was entered at
step 1, and either cumulative psychosocial risk or cumulative medical risk was entered at
step 2. When analyzing the effect of combined psychosocial and medical risk, the two
predictors were entered simultaneously at step 2. Results indicated that cumulative
psychosocial risk was a significant predictor of mothers' perceptions of their competence
in the mothering role (maternal self-efficacy and global maternal confidence), such that
as cumulative psychosocial risk increased, maternal perceptions of competence decreased
(ps < .05). Cumulative psychosocial risk also significantly predicted parenting stress (p
<» .01) with an increase in risk resulting in higher levels of parenting stress. The
regression analysis predicting 4-month Bayley Mental Developmental Index (MDI)
scores from cumulative psychosocial risk approached significance (R2 = .06, P = .07),
and the zero-order Pearson correlation was significant (r = -.22, P = .04). Neither
neurobiologic risk alone, nor psychosocial and neurobiologic risk considered together,
significantly predicted MDI scores. Cumulative psychosocial risk was not significantly
related to 4-month Bayley Psychomotor Developmental Index (PDI) scores. However,
neurobiologic risk significantly predicted PDI scores (R2 = .11 P = .05). Further, when
cumulative psychosocial risk and neurobiologic risk were entered simultaneously,
together they significantly predicted PDI scores (R2 = .16 P = .03). This investigation
extends earlier work linking cumulative psychosocial risk, neurobiological risk, and child
development in several ways: First, the present findings suggest that early cumulative
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psychosocial risk not only directly impacts children's development, but also may
influence parents' cognitions about parenting (i.e., parenting efficacy, and perceived
parenting stress) as early as four months corrected age. It is possible that cumulative
psychosocial risk affects child development via parenting cognitions, which is suggested
by earlier work that parenting perceptions, such as maternal self-efficacy, can impact
later parenting, and, in turn, child development. We hope to explore these and related
questions as data collection proceeds. Second, the present analyses suggest that
cumulative psychosocial risk may be predictive of intellectual development as early as 4-
5 months of age. Such early risk-development linkages have not, to date, been reported in
the literature. Although regression analyses found only a trend for the relation between
cumulative psychosocial risk and Bayley MDI scores at a-months corrected age, we have
reason to expect that, as data collection proceeds, subsequent analyses will yield
significant findings regarding this linkage, as well as significant linkages between
cumulative risk and infant intellectual functioning at 12 and 24 months corrected age.
Finally, although infant psychomotor development (Bayley POI) was not predicted by
cumulative psychosocial risk alone, it was predicted by neurobiologic risk. Further,
when cumulative psychosocial risk and neurobiologic risk were considered jointly, the
amount of variance in Bayley PDI scores accounted for increased by 5% over that
predicted by neurobiological risk alone. We anticipate that subsequent analyses with
larger Ns will identify both psychosocial and neurobiological risk levels to be important
predictors of infant motor development. Such findings would be consistent with past
literature, focusing on later ages, which found that in pretenn populations the combined
influence of psychosocial and neurobiologic risk significantly predicted cognitive and
motor outcomes. The relation between joint psychosocial and neurobiologic risk and
cognitive development will continue to be explored with further data collection.

PREDICTION OF CHEMICAL EXPOSURE ACROSS CONCENTRATION VIA
CLASS SPECIFIC PATTERNS OF GENE EXPRESSION
Jennifer G. Catalano, Averell L. Gnatt, Yuriko Mort, Jing Yin, Stephen Meltzer. Darrel E.
Menking. and James Valdes.
Department ofPharmacology and Experimental Therapeutics, School a/Medicine,
University of Maryland, Baltimore

eDNA microarrays allow for the determination of thousands of expression levels in a
single experiment. This is important because multiple rather than single biomarkers may
be found for cells exposed to any particular drug or toxicant. Finding these biomarkers or
"patterns" of chemical exposure is a complex task due to factors such as time, agent
concentration, and genetic variability, all of which influence experimental outcome. In
order to simplify this large set of influential factors, a neuroblastoma cell culture model
system was used at one time point and across multiple concentrations of exposure. The
overall goal of the project is to use micro array analysis to determine gene expression
level biomarkers that are unique to a particular class of compounds. Cells were divided
into four separate treatment groups: Organophosphates (OP), Carbamates (CA),
Alkylating Agents (AA) and Vehicle treated controls (Ve) and were exposed to
individual chemicals for 48 hours. In this work we link ooncentration-response
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information with cDNA microarray data. First, the 3-(4,5-dirnethylthiazol-2-yl)-5-(3-
carhoxymethoxyphenyl)-2-( 4-sulfophenyl)-2H-tetrazolium, inner salt (MTS) assay was
optimized in order to measure the effect of each chemical on cell viability. A range of
approximately twenty concentrations was used for each compound and the effective
concentration (EC50) values are given. Second, multiple concentrations for compound
exposure were chosen from the concentration-response data which were analyzed using
one-way Analysis of Variance (ANOVA). The chosen concentrations will be used in
future cell exposures. Third, the source of reference RNA for proper normalization
across eDNA chips (8064 spots/array) was determined to be vehicle treated neuronal cell
RNA and not a mixture of RNA from several cell lines. Measurement of relative
expression vs. average log intensity (MA) plots are shown. An application of this work is
to test compounds whose molecular targets and mechanisms are unknown and compare
them to a database of generated "patterns." The ultimate aim is to develop a system
which can use other sample types and predict the class of drugs or toxicants to which
subjects have been exposed.

NATURE'S ANTIBIOTICS - DO THEY HOLD THE KEY?
Natalia 1. Chalmers. Allan Delisle.
Department of Biomedical Sciences, Dental School, University of Maryland, Baltimore

Mutans streptococci are essential factors in caries etiology. Identifying and exploring
the unique lethal properties of bacteriophage lytic enzymes for these important oral
pathogens may provide tools to selectively control mutans streptococci in the oral cavity
without disturbing the normal micro flora. In this study we have identified and expressed
novel lytic enzymes from the Streptococcus mutans phage elO. We have identified the
open reading frames in the elO genome encoding two adjacent lysins, located
immediately downstream from a putative holin, and expressed these proteins in E.coli.
Future studies will involve purifying these Iysins, characterizing their enzymatic activity
and testing their potential as therapeutic agents to treat dental caries.

BIOPHYSICAL STUDIES OF COOPERATIVITY-DEFICIENT MUTANTS OF
T4 GENE 32 PROTEIN
Michael P. Chapman.
Department of Chemistry and Biochemistry, University of Maryland, Baltimore County

.
Bacteriophage T4 gene 32 protein (gp32) is an archetypical single-stranded DNA

binding protein (SSB). In vivo, gp32 acts at the replication fork, binding cooperatively to
the newly opened regions of single-stranded DNA. The wild-type protein consists of a
single peptide chain of301 residues (33 kDa), comprising three structural-functional
domains. Functionally, removal of the N-tenninal domain completely disrupts
cooperativity, but leaves the intrinsic binding affinity for ssDNA unchanged. The core
domain contains the ssDNA binding groove and possesses all of the intrinsic ssDNA
binding functionality of full-length protein; the second site of cooperative interaction is
also presumed to be within this domain. We have investigated the effects of several
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mutations to gp32 on its quilibrium binding to ssDNA molecules of various lengths and
under varying conditions of ionic strength, in an attempt to elucidate the mchanism and
location of the cooperative interaction between gp32 monomers. Our investigation has
centered on correlating changes in the equilibrium binding constants Kint and u (the
intrinsic affinity constant and cooperativity factor, respectively) observed in fluorescence
titration experiments, to structural alterations induced by site-directed mutagenesis. These
experiments have localized the second site of cooperative interaction between residues
228 and 253 of core domain. They further show that the intrinsic binding functionality
and the cooperative interaction are not entirely independent. These findings are especially
compelling in light of a previous observation that the pentameric peptide sequence
KRKST, responsible for the N-terminus' contribution to the cooperative homotypic
protein-protein interaction, is nearly exactly repeated, as KRKTS, within the core-
domain's ssDNA binding groove, suggesting communication between these two
functional sites via a third, cognate functional domain.

SUPERVISOR SUPPORT OF WORK-FAMILY ISSUES AND ITS EFFECTS ON
STRESS AMONG SOCIAL SERVICE EMPLOYEES
Amy Cohen-Callow
School of Social Work, University of Maryland, Baltimore

Evidence has shown that worker stress is associated with burnout and job
dissatisfaction (Koeske and Koeske, 1993 Poulin, 1994), low worker morale (Jayaratne &
Chess, 1984) andjob turnover (Mor Barak, Nissly, and Levin, 2001). Employee turnover
has both economic implications for social service agencies and quality repercussions for
clients served (Mor Barak et al, 2001). In an attempt to seek strategies for preventing the
deleterious results of worker stress, researchers have sought out aspects of the work
setting that can be addressed to reduce employees' stress levels. One particular area of
interest has been supervisors' support for personal as well as work issues and their
relationship to work life conflict (Allen, 2000; Bowen, 1998; Bernas &Major, 2000;
Warren & Johnson, 1995) and stress (Lechner, 1993; Ray &Miller, 1994). However,
researchers have not adequately examined the relationship between supervisor support,
work/family issues, and employee stress. This study suveyed 120 randomly selected
child and family service employees to investigate the relationship between perceived
supervisor support for work family issues and job stress and tension. A regression
analysis was performed to examine the effect of supervisory support of work family
issues on worker stress and tension after controlling for income, number of children, and
work family interference. Results indicate that higher levels of supervisor support are
negatively related to worker stress. Given these findings, further research is needed to
look at strategies that prepare supervisors for such a role.

A PAPER ON MY OWN: STUDIES ON THE INTERNATIONAL STUDENTS'
ADJUSTMENT PROCESS TO U.S. WRITING STANDARDS THROUGH
BOURDIEU.
Laura Colombo.
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Department of Modern Languages and Linguistics, University of Maryland, Baltimore
County

International students are well represented in Universities in the United States. Their
strong presence is recognized as beneficial for both local students and professors who
perceive international and intercultural contacts as fundamental to general education. As
part of a broad process of adjustment to the U.S. academic life, international students
have to adjust their academic writing. This is an important aspect for their academic
success as well as for the communication and production of scientific knowledge.
Research has documented this process, focusing on how international students adjust to
their new academic environment. By following Bourdieu framework, I analyze how
research has examined international students' process of adjustment to the U.S. academic
writing standards. It is my purpose to determine whether or not these studies have taken
into account the hierarchy and power relations in the academic field that influence the
students' adjustment process. Analysis of research suggests that scholars recognize the
arbitrary nature of academic writing standards and propose the explicit teaching of these
conventions. This phenomenon, however, remains being analyzed as a one-way process
where international students' influence in the academic context is not taken into account.
As a result of this unidirectional focus on research, structures of domination are produced
and preserved. There is a need for research on how international students influence
academic writing communities.

IN VITRO BIOCHEMISTRY AND DNA BINDING PROPERTIES OF NBSl
Brian K. Connor and James P. Carney.
Department of Molecular and Cell Biology, Radiation Oncology Research Lab, School of
Medicine, University of Maryland, Baltimore

One molecular machine crucial to DNA double-strand break (DSB) repair is the human
Mrell/Rad50lNbsl (MRN) complex. Mutations in one member of this complex, the BSI
gene, cause Nijmegen breakage syndrome (NBS), an autosomal recessive disorder that
has similarities to ataxia telangiectasia (AT). Like the ataxia telangiectasia-mutated
(ATM) kinase, Nbs l plays an important role in the DNA damage response via signal
transduction. To date the in vitro biochemical properties of the Nbs] protein have not
been well characterized. In addition, it remains unclear how Nbs 1 contributes to the
enzymatic activities and functions of the MRN complex or whether it binds DNA. We
have purified and expressed Nbs l in a baculovirus system and the biochemical
interaction of Nbs 1 with Mrell and Rad50 has been investigated. We find that Nbsl
interacts strongly with Mrell, but not with Rad50. Furthermore, Nbsl binds
preferentially to double-stranded DNA. Thus, Nbsl may enhance the binding of the MRN
complex to DSBs or influence the nucleolytic activities ofMrell at such lesions.

EVALVA TING THE IMPACT OF ADOLESCENT HIV/AIDS PREVENTION
PROGRAMS: A META-ANALYSIS
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Nantiya Cookaew, Ruth M Harris, Karen Soeken, Meg Johantgen, Bruce DeForge and
Ligia Peralta
Department of Behavioral and Community Health Nursing, School of Nursing, University
of Maryland, Baltimore

Background: Acquired hnmunodeficiency Syndrome (AIDS) has become the most
serious infectious disease throughout the world and continues to be a major public health
crisis without cure. Evidence has been found that adolescent HIV/AIDS prevention
intervention has been substantially effective for preventing HIV IAIDS risk-taking
behavior. However, limitations include the use of varied methodologies, the fidelity of
the interventions have not been well measured, and sample size are smalL Furthermore, it
is not clear what specific variables related to program design and implementation have
the strongest effect. Therefore, a comprehensive meta-analysis study is needed to
evaluate the status of these programs. Meta-analysis can reduce many problems with
conflicting results by integration of findings from primary studies. Purpose: The purposes
of this study are to (1) examine whether adolescent HIV/AIDS prevention intervention
programs designed to change knowledge, attitudes, beliefs, self-efficacy, and behaviors
have been effective in preventing HIV IAIDS risk-taking behaviors and (2) to determine
the relationships between program design, implementation, and outcomes. Method: A
meta-analysis was conducted to evaluate the status of these programs. A systematic
review of 8 computerized databases, hand searching of 6 journals, and reference list
review were undertaken for primary studies published from 1990 to 2002. To be included
in the meta analysis, primary studies had to have: (1) an-experimental design, (2) the
intervention designed to affect HIV IAIDS risk-taking behaviors targeting adolescent, and
(3) outcome data along with details sufficient for calculation of effect size. Data on
demographic characteristics of participants, intervention characteristics, methodological
considerations, and information necessary for calculation of effect size were extracted
independently by 3 reviewers to assess inter-coder reliability. Effect sizes and
homogeneity of variance measures were calculated. A number of potential moderators
then were examined. Result: A total of29 studies met the inclusion criteria. Although
there is evidence in primary studies to suggest that adolescent HIV/AIDS prevention
programs are effective in reducing HIV risk-taking behaviors, the overall effect size of
the intervention studies included in this meta-analysis was 0.112 (Z=2.83, P < .001). The
overall effect size obtained indicates a small positive impact of adolescent HIV IAIDS
prevention programs in preventing HIV/AIDS sexual risk-taking behaviors. Conclusion:
The findings of this study provide state of science> information that could enable policy
makers to identify the overall effectiveness of these programs and can provide program
designers to improve HIVI AIDS prevention programs under investigation or future
program implementation. This can help reduce the spread of HIVIA IDS among young
people.

DEVELOPMENT OF FISH PROBES FOR CLINICAL DIAGNOSIS AND IN
IDENTIFICATION OF CANDIDATE TUMOR SUPPRESSOR GENES
Jessica Crowley and Yi Ning.
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Human Genetics Program and Department of Pathology, School of Medicine, University
of Maryland, Baltimore, MD

Standard karyotype analysis is a critical tool utilized for the detection of chromosomal
aberrations in hematologic disorders. Although numerical abnormalities and large
structural rearrangements can be readily identified by conventional banding analysis,
small deletions and translocations represent a major diagnostic challenge. Due to the poor
chromosome morphology of bone marrow samples from leukemia patients, it remains
difficult to detect subtle chromosomal rearrangements. Inorder to improve cytogenetic
diagnosis oflymphoid malignancies, we have developed novel fluorescence in situ
hybridization (FISH) probes to improve cytogenetic diagnosis and to identify candidate
tumor suppressor regions. Deletions in 6q are one of the most commonly observed
chromosome aberrations in lymphoid malignancies and have been identified as an
adverse prognostic factor in subsets of leukemia. Recent studies at the molecular level
revealed two minimal common deletion regions, 6q 16-q21 and 6q25-q27, in patients with
lymphoid malignancies. However, no commercial FISH probes are available in these
regions. By searching within the recently completed genome mapping database, we have
identified bacteria derived artificial chromosome (BAC) clones in the two 6q regions, and
selected specific clones to use as FISH probes. These probes have not only confirmed
some previously identified deletions in 6q, but also revealed some previously unidentified
translocations involving 6q. The detection ofa specific translocation in the minimal
common deletion region will lead to the identification of the proposed tumor suppressor
gene in 6q.

POLITICAL AND ECONOMIC OBSTACLES TO THE IMPROVEMENT OF
EMERGENCY MEDICAL SERVICE SYSTEMS
Stephen Dean.
Department of Public Policy, University of Maryland, Baltimore County

I propose to conduct a case study analysis of the obstacles to improving emergency
medical service (EMS) systems by interviewing managers and administrators in two
EMS systems. The purpose of the study is to identify economic and political obstacles to
improvement in two study sites so that further studies may be conducted to identify the
prevalence of these obstacles in EMS systems throughout the United States. A purposive
and convenience sample will be utilized which will include one site which has adopted
improvements and one site that has not adopted them. Managers, administrators, and
physician medical directors will be interviewed and asked to identify what they perceive
are barriers to improvement of quality and response time reliability in their systems and
EMS systems in general. The interviews will be conducted on site and tape recorded.
There appear to be financial incentives to improve efficiency and quality yet many
communities have not made these improvements. Identification of these obstacles could
be significant because most state and federal efforts to promote improvement in EMS
consist of financial assistance to local communities. However, ifthere are obstacles to
improvement that can not be overcome with funding this would undermine these efforts.
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DEVELOPMENT OF A CONFORMATIONALLY SAMPLED
PHARMACOPHORE FOR PEPTIDIC DELTA OPIOID LIGANDS
Bernard Denzil.
Department of Pharmaceutical Sciences, School of Pharmacy, University of Maryland,
Baltimore

Phannacophores based on the use of low energy conformer/s ofligands neglect the
dynamic nature of receptor-ligand interactions and do not insure the inclusion of the
interacting conformer/s in phannacophore determination. By using all possible
conformers of a ligand for phannacophore development, a conformationally sampled
pharmacophore (CSP) maybe obtained which increases the probability of including the
receptor bound form ofthe ligand. The present study extends the use of this
methodology. previously used in the development of a non-peptidic delta opioid activity
phannacophore, to the study of peptidic delta opioid ligands. Conformational sampling is
done using molecular dynamics simulation and the phannacophore is obtained as
probability distributions of the geometric parameters between phannacophore points.
Application of the method to the peptidic delta agonist DPDPE and antagonist TIFP
suggest that the CSP should be able to differentiate the biological activity ofpeptidic
delta ligands.

CHARACTERIZATION OF A HIGH -AFFINITY NUCLEOCAPSID PROTEIN
BINDING SITE WITHIN THE MOLONEY MURINE LEUKEMIA VIRUS PSI-
RNA PACKAGING SIGNAL
Anwesha Dey, Victoria D'Souza, Danielle York and Michael F. Summers.
Department of Biochemistry and Chemistry, University of Maryland, Baltimore County

:MMLV is one of the most widely used vectors as gene delivery system in gene therapy
trials. Thus there has been substantial interest in studying the mechanism by which this
retrovirus packages its genome. Understanding the molecular basis for efficient genome
selection and packaging will help to design more effective vectors with higher viral titers.
Also, l\1ML V possesses attributes that could potentially render biomedical, biophysical
and structural studies of genome packaging more tractable. The I\1MLV Psi -RNA
packaging signal (psi site) is made up of three stem loops: Stern loop B, C and D. Studies
in our lab has shown that the fragments of the MMLV Psi site form independently folded
domains or stern loops that can be prepared and assigned separately. The NMR data
obtained from the study of these stem loops can then be used to assign the entire large
RNA Psi site construct using pattern recognition methods. Based on the NMR data
collected on the Psi site RNA constructs, we found that there are no inter-stem or inter-
loop interactions that stabilize the global fold of the RNA. Hence, the structure of the
individual stem loops was determined using traditional NOE experiments and refined
using residual dipolar coupling values. Based on NMR studies, the structure of the Psi-
site bound to its cognate nucleocapsid protein (NC) has been determined, identifying
residues in the linker between stem loops B and C to be critical for NC binding. Ongoing
research includes in vivo studies of the effect on the viral packaging efficiency when the
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residues in the MMLV Psi site important for NC binding are mutated. The experimental
system used to study the packaging efficiency is designed to isolate packaging sequences
away from the rest of the viral genome and thus measure their function by their ability to
package non-retroviral RNA. This is advantageous in a way that we can directly measure
the packaging efficiency. Also, isothermal titration calorimetry (ITe) studies are being
done to study if other similar sequences in the M:MLV genome could playa secondary
role in genome packaging.

INTRINSIC AND EXTRINSIC ACADEMIC MOTIVATION: INDEPENDENT
CONSTRUCTS OR CONTINUUM?
David Dia, Cary Boczon, Marie Cugini, and Tara Smith.
School of Social Work, University of Maryland, Baltimore

The purpose of this study is to evaluate an alternative conceptualization to Deci and
Ryan's motivation theory as applied to academic motivation. Deci and Ryan
conceptualize intrinsic, extrinsic, and arnotivation on a continuum. We propose that
intrinsic and extrinsic are independent constructs and extrinsic motivation can serve to
both complement and enhance intrinsic motivation. An ample of32 undergraduate and
graduate students in psychology completed the Scale of Academic Motivation and a
demographic questionnaire. Intrinsic and extrinsic motivation were not correlated. A
regression analysis was performed on the interaction between intrinsic and extrinsic
motivation to test which of the two conceptualizations would predict academic success.
The regression proved nonsignificant. Limitations of this study are the small sample size
and the use of a scale that is still undergoing development. Further study is needed to
clarify the relationship between intrinsic and extrinsic motivation.

INTEGRATING COMPUTATIONAL SYNTHESIS AND DECISION-BASED
CONCEPTUAL DESIGN
Hui Dong and William H. Wood
Department of Mechanical Engineering, University of Maryland, Baltimore County

Generate and tests are fundamental components of the design process. Understanding
the design process requires understanding the interplay between these components.
Computational synthesis focuses primarily on the generate side of the equation,
suggesting design candidates under the assumption of a fixed evaluation model.
Decision-based design focuses on the test/select side, focusing on understanding the
design evaluation model assuming a fixed set of design options. Conceptual design
requires coupling synthesis under an incomplete, uncertain evaluation model with
selection not only of design candidates but also of paths toward refining the evaluation
model. A force feedback computer mouse design case is presented and discussed to
demonstrate our framework for coupling integrated computational synthesis and
decision-based conceptual design. A connection has been drawn between reverse
engineering for conceptual, configuration, and detail design and the development of
decision support methods that operate over design instances.
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THE ROLE OF RFXB IN MAJOR HISTOCOMPATIBILITY COMPLEX CLASS
II (MHCII) GENE EXPRESSION
Curtis Durham and Colin Garvie.
Department a/Chemistry, University a/Maryland, Baltimore County

Major Histocompatibility complex class II (MHCII) molecules are essential
components of the human immune response. Lack of expression of the :MHCII molecules
gives rise to a fare immunodeficiency disease termed the Bare Lymphocyte Syndrome
(BLS). Patients .suffering from BLS have a severe deficiency in expression ofMHCII
molecules which leads to recurrent infections and frequently to death in early childhood.
Expression of the MHCIl genes is regulated by a specific multi-protein complex termed
the MHCII enhanceosome. The MHCII enhanceosome is comprised of four components-
the RFX complex, the NF-Y complex, the cyclic AMP response element binding protein
(CREB), and the transcriptional coactivator CIITA - which forms a stable complex on
the promoter of the MHCII genes and activate their expression. We are currently studying
the formation, structure, and function of the RFX complex. The RFX complex is
comprised of three proteins -RFXB, RFXAP, and RFX5 - all of which are required to
form the RFX complex and bind with high affinity to DNA. Deletions or point mutations
in the RFX proteins that disrupt complex formation prevents the expression of the MHCII
genes and have been shown to give rise to several forms ofBLS. Currently, there is little
information about the oligomeric state of the RFX proteins, their stoichiometry in the
RFX complex, or their three -dimensional structure. Here we present our studies of
RFXB. RFXB contains four ankyrin repeats which are believed to mediate protein-
protein interactions with RFXAP. We are currently developing expression vectors and
purification protocols to produce milligram quantities of highly pure RFXB and RFXAP
or structural studies.

TGF-A-DEPENDENT EXPRESSION OF CD103 BY ALLOREACTIVE DONOR
CD8 EFFECTORS IN THE INTESTINAL EPITHELIUM PROMOTES
LYMPHOCYTE RETENTION AND GUT PATHOLOGY IN GRAFT-VERSUS-
HOST DISEASE
Riham El-Asady and Gregg A. Hadley.
Department of Microbiology and Immunology, School of Medicine, University of
Maryland, Baltimore

Attack of host epithelial layers by donor CDS cells is a hallmark of GVHD pathology.
Recognition that CDS cells have the capacity to express the epithelial cell-specific
integrin CDI03 potentially provides insight into this process. The intestinal epithelium, a
prime site of attack during GVHD, is associated with high levels of TGft-S, a cytokine
mown to promote CD103 expression by alloreactive CDS cells. The goal of this study
was to determine if CD 103 is expressed by donor CDS effectors that infiltrate gut
epithelium during GHVD and if so, to define the functional significance and regulation of
such expression. To induce GVHD, bone marrow and spleen cells from C57BU6 (H-2b)
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and 2C T cell receptor (TCR) transgenic (H-2b) spleen cells were adoptively transferred
into lethally-irradiated allogeneic Balb/e (H-2d) hosts. T cells from 2C mice express a
transgenic TCR with specificity for H-2Ld, a class I MHC molecule widely expressed in
the Balb/c hosts. By utilizing a mAb to the clonotypic 2C TCR (IB2) in flow cytornetric
analyses, we were able to monitor CDI03 expression by host-specific (2C; IB2+) CDS
effectors that infiltrated various host compartments during GVHD in the context of a
polyclonal immune response provided by the C57BU6 donor lymphocytes. CD8
effectors infiltrated all compartments examined as early as five days after bone marrow
transplantation. A major subset (70%) of IB2+ CD8+ effectors infiltrating the intestinal
epithelium expressed high levels ofCDl03. Cells infiltrating other organ compartments,
however, such as the liver, kidney, spleen and lung, were completely devoid of such
expression. lB2+ CD8 effectors expressing a TGF-a dominant negative receptor were
significantly impaired in upregulation ofCD103 compared to wild type counterparts,
indicating that CD103 expression was mediated by TGF-a. lB2+ CD103-/- donor cells
initially migrated efficiently to the gut epithelium but gradually diminished compared to
wild type counterparts. Recipients ofCD103-/- cells survived significantly longer and
displayed less severe gut pathology compared to cohorts that received wild type cells.
These data demonstrate that CD8+CDl 03+ effectors preferentially accumulate in the host
gut epithelium and promote epithelial lesions during GVHD in a TGF-a-dependent
manner.

HISTONE DEACTEYLASE (HDAC) INHIBITORS AUGMENT TRAIL
CYTOTOXICITY IN HUMAN MULTIPLE MYELOMA (MM) BY MULTIPLE
MECHANISMS
Tamer Fandy. Ramsing Thiyam and Rakesh Srivastava.
Department of Pharmaceutical Sciences, School of Pharmacy, University of Maryland,
Baltimore

Purpose. HDAC inhibitors and TRAIL are potential candidates for developing new
anticancer therapies. Recently, we observed that the pretreatment of multiple myeloma
cell lines with HDAC inhibitors augment the cytotoxic effect of TRAIL. In this study, we
are investigating the mechanisms by which HDAC inhibitors mediate the enhancement of
TRAIL-induced cytotoxicity in multiple myeloma. The effect of retreatment of ARP-l
human MM cell line with HDAC inhibitors (Suberolyanilide hydroxamic acid; SAHA
and Trichostatin A; TSA) on the expression of the Inhibitors of apoptosis proteins (lAPs),
cell cycle regulators and other proapoptotic proteins was investigated by Western blot
analysis. Flow cytometry was used to study the effect ofHDAC inhibitors on the
expression ofTRAIL-R1IDR4 and TRAIL-R2/DRS receptors. Ribonuclease protection
assay was used to measure the mRNA level of different apoptosis related molecules.
Down regulation of the expression of different lAPs (XIAP,
clAP1, cIAP2 and Survivin) were observed after different time intervals of treatment

with SAHA or TSA. Up-regulation of the DR4 receptor was observed after 24 hr
treatment ofSAHA or TSA, on the other hand, DRS expression wasn't altered during this
time interval. Up-regulation ofpS3, the eyelin-dependent kinase (cdk) inhibitors p27 and
p21 and the proapoptotic lAPs binding proteins; SrnaclDIABLO and OrniIHTRA2 were
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also observed after different time intervals of treatment with SARA or TSA. The mRNA
level of ather proa pop to tic proteins and death receptors like Caspase-8, RIP, mcll, RAIL,
DR4, DR5, TRADD, TNFRp55 were also induced by SARA or TSA treatment. Finally,
the induction of the mRNA level of the cell cycle proteins p21 and p53 coincided with
their increase in protein expression. HDAC inhibitors augment the cytotoxic effect of
TRAIL by upregulating DR4 surface expression and by downregulating the expression of
the IAP family members (XIAP, clAPl, cIAP2 and Survivin). Growth arrest is induced
by the up regulation of the cdk inhibitors p27 and p2I, however, p2I induction isn't p-53
dependent, which could have a clinical significance in p-53 mutated cancers. The
induction of other proapoptotic genes and proteins like caspase-S, RIP, mcll, TRAIL,
DR4, DR5, TRADD and TNFRp55 by HDAC inhibitors may also playa major role in
augmenting TRAIL cytotoxicity.

INVESTIGATION OF THE MECHANISM OF UBIQillLIN INTERACTION
WITH PRESENILIN-2
Diana Ford and Mervyn J. Monteiro.
Department of Biochemistry and Molecular Biology, Medical Biotechnology Center,
Biotechnology Institute, University of Maryland, Baltimore

Mutations in presenilin (PS I andPS2) genes are associated with early-onset
Alzheimer's disease (AD). The levels of both presenilin proteins are tightly regulated in
cells. The proteins have been implicated in a wide variety of cellular processes, including
early embryo development, proteolytic cleavage of amyloid precursor protein, protein
trafficking, cell cycle control, neuronal differentiation, apoptosis and regulation of
misfolded protein response. Presenilin proteins were found to interact with ubiquilin, a
novel highly conserved protein that contains both a ubiquitin-like domain (DBL) and a
ubiquitin-associated domain (DBA). The mechanism underlying this interaction is
unknown. Interestingly, overexpression of human ubiquilin-l Ieads to an increase in PS
protein levels. Since ubiquitin (VB) binds substrates through isopeptide lysine linkages,
and UBA domains of proteins are known to bind ubiquitin chains, we investigated
whether key lysine residues in PS2 are critical for binding ubiquilin. To assess this
possibility, a yeast 2-hybrid (Y2H) system and beta-galactosidase assay was used, in
which the PS2-loop and -COOH terminal regions were used as bait, and ubiquilin
constructs were used as prey. Single and combination mutations converting lysine
residues in PS2 to arginine indicate that ubiquilin binding to PS2 sequences is not fully
dependent on ubiquitin modification ofPS2 polypeptides. Interestingly, mutation of
residues that are predicted to be critical for presenilin function and stability within the
carboxy-terminus of PS proteins affects PS interaction with ubiquilin. We also
demonstrate that ubiquilin is capable of interacting with other ubiquilin proteins. In other
studies we show that a ubiquilin-l construct lacking a portion of the NH2-tenninus
interacted much more strongly with the PS2 constructs than does full length (FL)
ubiquilin-l or ubiquilin-2 proteins. However, co-localization experiments in HeLa cells
show that the FL-ubiquilin-I can co-localize with PS2 in cells. The NH2-terminus of
ubiquilin may occlude a key-binding site for PS2 in the Y2H system, while in
mammalian cells the necessary components to regulate ubiquilin conformation and
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interactions are present. Taken together, these findings suggest that the conformation of
both ubiquilin and PS proteins is important in the interaction of the two proteins with one
another.

MANAGEMENT SUPPORT SYSTEM EFFECTIVENESS: FURTHER
EMPIRICAL EVIDENCE
Guisseppi A. Forgionne, Rajiv Kohli
Information Systems Department, University of Maryland Baltimore County

Modem research has engendered frameworks, such as the management support system
(MSS), that are designed to provide comprehensive and integrated support for the
decision making process. While one recent study has empirically measured the effects of
these frameworks on decision making, there have been few, if any, corroborating or
deprecating investigations, This article offers further empirical evidence on MSS
effectiveness. The paper begins with a brief overview of the previous research. Next, it
assesses the influences of the MSS on the process and outcomes of business policy
decision making. The paper also examines the implications of the analyses for
information systems research and management practice.

CELL CYCLE-DEPENDENT SUBCELLULAR REGULATION OF ERK BY A
SERINE/THREONINE PHOSPHATASE
Chad N Hancock, Paul Shapiro.
Department of Molecular and Cell Biology, School of Medicine. University of Maryland,
Baltimore

The extracellular signal-regulated kinase (ERK) family of mitogen-activated protein
(MAP) kinase pathways regulate cellular responses to a wide range of extracellular
signals during the mammalian cell cycle and is an important regulator of cell proliferation
and differentiation. ERKI/2 are activated by MAP or ERK kinase 1 and 2 (MKK1/2)
through phosphorylation of both the tbreonine (ThrIS3) and tyrosine (TyrlS5) residues of
the conserved T-X- Y MAP kinase activation site motif. While dual phosphorylation of
the activation site residues confers full activation ofERI{, single phosphorylations on
either Thrl83 or Tyr185 may confer partial activity. ERK is deactivated through the
dephosphorylation of the activation site residues by either the combined action of a
serine/threonine "and a tyrosine phosphatase, or by dual specificity phosphatases. ERK
activation during G I-phase is required for the phosphorylation and activation of
transcription factors, induction of immediate early genes, enhanced cyelin DI expression,
and regulates the activation of the translation factors necessary for entry into S-phase.
Activation ofMKKl/2 and ERKl/2 has also been reported to be necessary for proper
progression of cells from G2 phase through mitosis, although the role of the ERK
pathway is less well defined. MKKI and ERK1I2 have been implicated in the regulation
of the structure of the Golgi complex during G21M·phase transitions. Previous studies
have indicated that MKKI is involved in mitotic Golgi regulation, and we have
previously reported evidence indicating that ERK phosphorylated only on TyrI85 of the
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activation site (pY ERK) associates with the Golgi and may regulate Golgi vesiculation
during mitotic transitions. Tis data indicates that partially phosphorylated ERK. may play
a role in Golgi regulation during mitosis. n this study, we examined mechanisms involved
in generating partially phosphorylated forms of ERK during G2/M -phase transitions.
Eperiments show an increased serine/threonine phosphatase activity hat is associated with
Golgi-enriched membranes isolated from cells ynchronized in G21M-phase as compared
to GI/S-synchronized cells. Using varying concentrations of the serine/threonine
phosphatase inhibitors okadaic acid (OA) and fostriecin (FST). our findings suggest that
PP2A is the phosphatase most likely associated with Golgi-enriched membranes isolated
from G21M-phase. These data suggest a potential mechanism for the observed
localization ofpy'ERK to the Golgi during mitotic transitions and suggest that the
phosphorylation status ofERK depends on the subcellular location ofERK.

ORCHARD ORIOLES: A TALE OF TWO PIGMENTS
Christopher Hofmann.
Department of Biological Sciences, University of Maryland, Baltimore County

Many birds use carotenoids to produce bright yellow, orange, and red plumage. In
several different taxa, the hue or intensity of this carotenoid plumage reflects an
individual's health or fitness. This has important signaling implications, especially in
mate choice, and carotenoids are often referred to as 'honest' indicators of condition.
Most male orioles (genus Icterus) have bright, carotenoid based color plumage. Some
orioles, such as the Orchard Oriole (Icterus spurius), have more muted rust or chestnut
color plumage. A reflectance spectrometer was used to analyze adult male, yearling
male, and female Orchard Oriole plumage. Spectral analysis indicates that adult male
Orchard Orioles have replaced or masked their carotenoid based plumage with a melanin
based color. However. females and yearling males have carotenoid color plumage.
Therefore, only the adult male Orchard Orioles have switched from a carotenoid based to
a melanin based color. The functional loss of carotenoid color plumage in Orchard
Orioles has important evolutionary and signaling implications. This loss raises many
questions about color evolution and the extent to which carotenoids function as honest
signals.

BINDING OF CU(l1) TO THE AMYLOID PROTEIN OF ALZHEIMER'S
DISEASE
Jesse W Karr and Veronika A. Sza/ai
Department of Chemistry, University of Mary/and. Baltimore County

Beta-Amyloid (Ab) peptide is the major component in plaques commonly associated
with Alzheimer's disease (AD) and is thought to be responsible for neurological damage
in AD patients. Ithas been reported previously that metal ions induce both aggregation
and fibrillization. Understanding how transition metals participate in the assembly of Ab
into aggregates or fibrils and the resulting toxicity of the metal-containing Ab species are
important if treatment for this disease is to be discovered. Our current studies show two
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major advances in understanding the interactions between Cu(II) ions and the Ab peptide.
Through electron paramagnetic resonance (EPR) spectroscopic experiments of Cu(II)
bound to soluble Ab we show that Cu(II) is mostly likely coordinating to three nitrogen
containing ligands and one oxygen ligand. Additionally, we find that Cu(II) coordination
for Ab fibrils is again through three nitrogen and one oxygen containing donor atoms,
suggesting that the coordination environment does not change during fibrillization. The
EPR spectrum of Cu(I1) bound to soluble Ab or Ab fibrils decreases and broadens as
temperature increases, which is typical Curie behavior, and suggests that the binding site
is most likely a mononuclear Cu(II) site. A binuclear Cu(II) site bridged by imidazole
has been proposed to form during fibrillization of Ab, however our results do not support
this mechanism. By fluorescence spectroscopy, we have determined a micromolar
binding affinity for Cu(lI) to Ab and a I: I binding stoichiometry. Additionally our
fluorescence and EPR studies show that the sale tyrosine residue in Ab is not likely to be
the oxygen containing ligand coordinated to Cu(lI). Therefore, the O-atom donor to the
Cu(II) in either the soluble Ab or in Ab fibrils remains to be identified.

DETERMINATION OF ETHYL GLUCURONIDE IN URINE USING
REVERSED-PHASE HPLC WITH PULSED ELECTROCHEMICAL
DETECTION
Romina Kaushik and Dr. William R. LaCourse
Department of Toxicology, University of Maryland, Baltimore

Currently no method exists to distinguish between ethanol levels detected in biological
matrices due to alcohol consumption versus ethanol production after death as a result of
decomposition. Ethyl glucuronide (EtG) is a non-volatile, water-soluble metabolite of
ethanol that can serve as a biological marker of alcohol consumption. It is a highly
sensitive and specific alcohol consumption marker that can be detected for up to 80 hours
after alcohol elimination from the body. This has very important clinical and forensic
applications. The current study involved developing a method for the detection ofEtG in
postmortem urine and blood samples using reversed-phase liquid chromatography with
electrochemical detection. Methyl glucuronide served as the internal standard. The
mobile phase consisted of 1% acetic acid/water and acetonitrile (98:2), with a 600mM
sodium hydroxide post-column system attached to enable pulsed electrochemical
detection (PED). This amperometric detection technique applies alternated positive and
negative potential pulses at a noble metal electrode. The analyte is oxidized followed by
oxidative and reductive cleaning steps. The analyte concentration is determined by
measuring the electric current resulting from the molecule gaining or losing electrons. In
order to separate EtG from the biological matrix a solid-phase extraction (SPE) was
developed using aminopropyl columns after deproteination with hydrochloric acid. EtG
was found to have a retention time of 5.3 minutes with LOQ and LOD values of 58 and
11 uglmL respectively. The range ofEtG found in postmortem samples was 3 to 700
ugimL. Compound recovery following SPE was approximately 50%. This method
showed good reproducibility and sensitivity. It is now available as a tool to clinical and
forensic toxicologists for determining levels of alcohol consumption in live and deceased
individuals.
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COPPER PORPHYRIN INTERCALATES INTO PARALLEL-STRANDED
GUANINE-QUADRUPLEXES

Q\ Loryn R. Keating and Veronika A. Szalai.
Department of Chemistry and Biochemistry, UNIVERSITY OF MARYLAND,
BALTIMORE COUNTY

The interactions of CuTMpyP4, the copper(II) derivative of 5,10, 15,20-tetrakis(1-
methyl-a-pyridylj-Zj H, 23H-porphine, and the parallel-stranded guanine-quadruplexes
formed hy d(T4G4T4) and d(T4G8T4) were investigated, Ahsorption titrations of
CuTMpyP4 with [d(T4G4T4)]4 or [dT4G8T4)]4 caused hoth hathochromicity and
hypochromicity of the porphyrin Soret band, with larger changes in the titrations with the
louger G-quadruplex. An approximate hinding constant for [d(T4G4T4)]4 and
CuTMpyP4 according to the Scatchard model is 1.5 * 10"7 11M in terms of quadruplexes
and according to the McGhee-von Rippel model is 1.6 * lOJ\61/M in terms of potential
binding sites, with a Mcfihee-von Hippel site size of four. An approximate binding
constant for [d(T4G8T4)]4 and CuTMpyP4 using the Scatchard model is 3.2 * 10A7 11M
in terms of quadruplexes and using the McGhee-von Hippe! model is 1.5 * 10"6 11M in
terms of potential binding sites. We assume that there are 12 potential binding sites
in[d(T4G4T4)]4 and 16 potential hinding sites in [d(T4G8T4)]4 hecause CuTMpyP4 may
bind between thymines and guanines. We found a binding stoichiometry of2:1 for
CuTMpyP4 and [d(T4G4T4)]4 and a hinding stoichiometry of3:1 for CuTMpyP4 and
[d(T4G8T4)]4 using the method of continuous variation analysis. Emission spectra of
CuTMpyP4 with [d(T4G4T4)]4 or [d(T4G8T4)]4 indicate intercalation, with an
emission maximum at 805 om or 785 om, respectively. The resolution of Cu-N
superhyperfine peaks in low-temperature electron paramagnetic resonance spectra of
CuTMpyP4 increase when oligonucleotide is added, signaling an increase in monomeric
CuTMpyP4. For [d(T4G4T4)]4 and [d(T4G8T4)]4 we propose that one molecule of
CuTMpyP4 is externally stacked below the first plane of guanines on the 5' -side and
above the last plane of guanines on the 3'-side of both G-quadruplexes. We explain the
3:1 hinding stoichioruetry for CuTMpyP4 with [d(T4G8T4)]4, hyproposing that the third
molecule of CuTMpyP4 is intercalated between the fourth and fifth planes of guanines in
this G-quadruplex.

INTERACTION OF THE ESCHERICHIA COLI ROB PROTEIN WITH S70
REGION 4 OF RNA POLYMERASE AT CLASS II PROMOTERS
Edward F. Keen III and Richard E. Wolf Jr.
Department of Biological Sciences, University of Maryland, Baltimore County

Rob is a member of a subset of highly related proteins within the AraC/XyIS family of
transcription factors. Its N-terminal domain specifies DNA binding and transcription
activation and shares about 50% amino acid sequence identity with SoxS and MarA, the
activators of the superoxide (SoxRS) and multiple antibiotic resistance (Mar) regulons;
its C-terminal domain (CTD) binds small molecules like dipyridyl and bile salts which

38



enhance its activity. When over-expressed, each member of the subset activates a highly
overlapping set of genes and confers resistance to multiple antibiotics, superoxide, and
organic solvents. Like SoxS and MarA, Rob activates transcription from two classes of
promoter. At class I promoters, the binding site is upstream of the -35 promoter hexamer
while at class II promoters the binding site overlaps the promoter hexamer. According to
single-round in vitro transcription assays, activation requires the CTD of the RNA
polymerasea subunit at class I but not class II promoters. With RhaS, another AraCIXylS
family member, activation of class II promoters rhaBAD and rhaThas been shown to
require residues K593 and R599 of s70 region 4 and alanine substitution ofRhaS residue
D241 confers a defect in transcription activation of the two promoters. Moreover,
epistasis experiments have indicated that activation requires the interaction ofRhaS D241
with s70 R599. We wished to determine if Rob activation of class II promoters fumC
and micF also requires interaction with s70 region 4. InfumC and micF, the overlap
between the robbox and the -35 hexamer differs by 7 bp. With an alanine scanning
library, we found that s70 substitutions K593A and R599A reduce transcription
activation ofJumC while substitution R603A reduces activation of micF. In an alignment
of AraC/XylS family members, Rob D75 lies at the same position as RhaS D241.
Substitution of Rob D75 with alanine reduced transcription ofbothJumC and micF.
However, epistasis experiments showed that atfumCRob D75 interacts with s70 R599
whereas at micF it interacts with s70 R603. Thus, depending on the position of the
robbox, a single Rob residue can contact two different residues of s70. Additional
epistasis experiments using other Rob residues within the class II activating region
revealed the s70 interactions are specific to D75.

MITOCHONDRIAL DYSFUNCTION MAY PERPETUATE RADIATION
INDUCED GENOMIC INSTABILITY
Grace J. Kim, Gary Fiskum, and William F Morgan.
Department of Molecular and Cell Biology, School of Medicine. University of Maryland,
Baltimore

Radiation induced genomic instability, RIGI. manifests as a heritable increased rate of
genetic alterations in the progeny of irradiated cells generations after the initial insult.
The progeny show an increased frequency of chromosomal translocations, deletions,
mutations, micronuclei, decreased plating efficiency and delayed reproductive cell death.
What perpetuates this phenomenon is unclear; however, we have found increased levels
of reactive oxygen species, ROS, in our genomically unstable cell clones. Furthermore,
addition of free radical scavengers, DMSO, glycerol and cationic tblol cysteamine
reduced the incidence of instability after radiation doses of7.5 or 10 Gy. To investigate
this further, we will test the hypothesis that mitochondrial dysfunction may be involved
in RIGI. Mitochondria are major cellular sources of reactive oxygen species, ROS. They
consume about 90% of the cell's supply of oxygen through the electron transport chain,
and about 1-3% of this oxygen is incompletely metabolized into ROS. Mitochondrial
damage often leads to increased free radicals and we are investigating whether this leads
to the increased levels ofROS we find in our unstable, cells. There were differences in
ROS production from mitochondria isolated from unstable and stable cells. Electron
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microscopy studies show that mitochondria in the unstable clones have a lower matrix
density than the stable cell lines. Mitochondrial respiration, an indicator of mitochondrial
function, was lower in the unstable cell lines investigated. No DNA sequence differences
in mitochondrial genes, COX II and III, were observed between stable and unstable cells.
We are currently investigating whether chronic exposure to rotenone, which inhibits
complex I of the mitochondria, can simulate mitochondrial dysfunction and generate
genomic instability.

A META-ANALYSIS OF THE EFFECT OF HOSPITAL-BASED CASE
MANAGEMENT ON REDUCING HOSPITAL LENGTH OF STAY AND
READMISSION
Young-Ju Kim, Karen L. Soeken
School of Nursing, University of Maryland, Baltimore

The purpose of this study was to investigate the effect of hospital-based case
management compared with usual care on length of hospital stay and readmission rate,
Method: Meta-analytic method was employed to analyze the effect sizes of case
management intervention on outcomes. Eligible studies were retrieved using
computerized database searches, footnote chasing, and contact with content experts. The
flnal 12 studies were reviewed by the authors, and the effect size, 95% confidence
interval, sensitivity, homogeneity, and publication bias were analyzed. Results: The
overall average weighted effect size (AWES) on length of stay was .094 with a 95% CI
of -.032 to .220. The overall odds ratio for readmission was .87 with a 95% CI of .69 to
1.04. Overall, hospital-based case management interventions were not significantly
effective in reducing length of stay and readmissions. However, the case management
for patients with heart failure (effect size of .241 with a 95% CI of .012 to .470) was
significantly effective in reducing length of stay, although they were not effective for
stroke patients (effect size of -.226 with a 95% CI of -.542 to .089) and frail elders (effect
size of.126 with a 95% CI of -.073 to .324). The funnel plots and values ofNFS
provided evidence that publication bias is unlikely to be a problem for this meta-analysis.
Conclusions: The findings of this meta-analysis demonstrate a 6% decrease in
readmission rate for patients who were received hospital-based case management
interventions. Further meta-analytic studies are needed to investigate the effectiveness of
case management on other outcomes.

EFFECTS OF CADMIUM ON MISMATCH REPAIR
Martha C. Kimos, Shilpen A. Patel, Laura A. Uzdilla, Teresa M. Wilson.
Department of Radiation Oncology, School of Medicine, University of Maryland,
Baltimore

Cadmium has been reported to have numerous mutagenic effects including the
generation of reactive oxidative species (ROS) and inhibition of several DNA repair
pathways. Cadmium is an environmental toxin of worldwide concern linked to a variety
of human diseases such as prostate and lung cancers. A recent study has shown that low
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concentrations ofCd2+ ions increase the mutation rate in yeast {Jin et al., 2003) and these
results have been linked to inhibition of DNA repair processes, specifically mismatch
repair (MMR). Cadmium-induced inhibition ofMMR in yeast and human cell extracts
results in lesions not being repaired and, consequently, frameshift and base substitution
mutations. The mechanism of cadmium inactivation ofMMR is still unknown. It is
likely that cadmium's effect on MMR could be due to direct interaction with the
mismatch repair proteins. Using gel mobility shift assays (GMSA), we demonstrated that
cadmium inhibits the DNA binding capabilities of the hMSH2-hMSH3 and hMSH2-
hMSH6 lesion recognition complexes. Using biochemical techniques, we have found
that cadmium inhibits MMR at multiple steps.

MINORITIES CLOSING THE GAP: EVALUATION OF THE MINORITY
ACESS TO RESEARCH CAREERS (MARC)
Jacqueline King. Metin Ozdemir, Wendy Stevenson and Kenneth L Maton.
Department of Psychology, University of Maryland, Baltimore County

Studies comparing the academic achievement of minorities, often African Americans,
with majority groups have consistently reported that the academic achievement of
minorities is substantially lower than that of majority groups. Although African-
Americans represent 12% of the population of the United States, in terms of graduate
education, in 1986, the number of African-Americans who received doctorate degrees in
science, engineering, and mathematics (SEM) was 1.1% ofU. S. citizens receiving Ph.D.
degree in SEM. In 1995 the number of African American students enrolled in SEM
graduate programs had increased only to 2% ofU. S. citizens pursuing graduate degrees
in SEM. The Minority Access to Research Careers (MARC) Program was established in
1997 at UMBC in order to increase graduate program entrance among minority
undergraduates, including but not limited to African American, Asian American.
Hispanic, and Native Americans. The program offers financial support, research
opportunities, including research conference participation, and academic and social
support to high achieving undergraduates during their junior and senior year. A process
and outcome evaluation of the MARC program at UMBC was conducted in summer
2003. In order to assess program process effectiveness, researchers analyzed data from
surveys completed by trainees, as well as interviews conducted with graduating seniors.
In order to assess program outcome, researchers compared graduate outcomes of MARe
trainees with a comparison sample of undergraduates with comparable baseline criteria.
Data from the outcome evaluation, which included graduates from 1997 to 2002, showed
that seventy-seven percent of MARC Program graduates have entered M.D., Ph.D., or
combined M.D./Ph.D. programs. MARC program graduates entered graduate and
professional schools at significantly higher rates than the total comparison sample.
Results of surveys and interviews revealed four program components trainees perceived
to be most helpful: 1) opportunity to participate in special research programs, 2) guidance
and advising from program staff, 3) opportunities to participate in and present at research
conferences, and 4) interactions with other students who share similar interests and are
highly motivated to succeed academically. These opportunities may have been pivotal in
motivating students to stay in their SEM major and enter graduate programs. Given the
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results of the process and outcome evaluation, it can be said that the MARC program at
UMBC appears to be successful to date in its goal of promoting minority access to PhD
and MDlPhD programs.

CLUSTERING LARGE DATASETS
Sergiv Kiselyov.
Department of Mathematics and Statistics, University of Maryland, Baltimore County

Clustering is a fundamental problem which has numerous applications in many
disciplines. Clustering techniques are used to discover natural groups in data sets, and to
identify abstract structures that might reside there, without having any background
knowledge of the characteristics of the data. The classical "k-means" algorithm is
probably the most celebrated and widely used general clustering technique. While the
algorithm attempts to collect related items in the cluster it disregards the distance
between clusters themselves. To remedy this problem we offer a modification of the
algorithm that attempts to build clusters of similar items and to separate clusters as much
as possible.

SHOES, CARS, AND THE ROAD TO INDEPENDENCE: THE LIVES OF
CZECH ENTREPRENEURS VACLAV HONOMICHL AND TOMAS BATA AT
THE TURN OF THE TWENTIENTH CENTURY
Lucie Kyrova.
History, University of Maryland, Baltimore County

The lives of ordinary people can tell us a lot about the past: how people lived, worked,
and how they coped with social, economic, and political changes that took place in their
countries. At the same time, ordinary men and women helped bring about such changes
as well. The Czech entrepreneurs vaclav Honomichl, an owner of a car repair shop and
promoter of car culture in Western Bohemia, and Tomas Bata, an international
shoemaker at his time, represent such people. In this paper, I recreate their histories to
illustrate how social and political changes and individuals' responses to them as well as
their work, mutually influenced each other at the dawn of an independent Czechoslovakia
in 1918.Both vaclav Honomichl and Tomas Bata were influenced by the economic,
social, and political events in Bohemia and the Austro-Hungarian Empire at the end of
the nineteenth and the beginning of the twentieth centuries. They both had to find ways to
make a living, to provide for their families, and to survive the turmoil of the First World
War. They are unusual in that they used the small opportunities offered them to greatly
improve their social situations. Coming from humble origins, they worked hard, they had
good ideas and the courage to carry them out, and eventually both became well-respected
and prominent citizens. Their work and success and the work of others like them in tum
helped a small nation and trust in the potential of its people and gain national self-
confidence. Nationalist sentiment and a desire for equality reinforced by the success of
the nation's people eventually led to the creation of Czechoslovakia, a newly created
independent and democratic state at the end of the First World War. The lives of Tomas
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Bata and vaclav Honomichl are not just stories of success; they are a window onto the
economic and labor situation of the Austrian-Hungarian Empire at the end of the
nineteenth and the beginning of the twentieth centuries and the evolution of industry in
the country. They also show the reactions of ordinary people to the political changes and
turmoil of the years preceding the First World War, as well as the rise of Czech
nationalism that eventually led to the independence of Czechoslovakia in 1918.

A ROLE FOR BYSTANDER-LIKE FACTORS IN MAINTAINING GENOMIC
INSTABILITY
Evagelia C. Laiakis and William F. Morgan.
Department of Human Genetics, University of Maryland. Baltimore County

Radiation-induced genomic instability manifests as chromosomal rearrangements,
micronuclei formation, gene amplifications, gene mutations. and/or reduced plating
efficiency. Possible reasons for this phenomenon have been attributed to bystander
effects and/or c1astogenic factors that can be transmitted to neighboring cells through
cell-to-cell gap junctions or are secreted into the media. Recently, we have developed an
assay. inwhich ionizing radiation can induce or turn off green fluorescence protein (GFP)
expression due to recombination or mutation of a GFP based vector.
Recombination/mutation resulted in the presence of colonies with a mixture ofGFP+ and
GFP- cells. This assay was utilized to examine genetic changes due to bystander effects.
In addition, we looked at differences in cell killing, determined as alterations in the
plating efficiency of cells. Experiments using co-cultures ofGFP+ stable cells with GFP-
stable or unstable cell lines were conducted. Media from non-transfected stable or
unstable cells was transferred to GFP transfected cells and changes of GFP expression
were examined using fluorescence microscopy. The unstable cell lines, deriving from
previous irradiation of the parental cell line GMlO115, were defined as cell lines having
at least 3 subpopulations of chromosomal rearrangements equal to or more than 5% of the
total number of meta phases scored through fluorescence in situ hybridization. Results
indicate that there is variability in the plating efficiency among cell lines and that it can
be further altered by media from certain unstable cell lines. Inaddition, media from
unstable cells was able to induce genomic instability in GFP cells, represented by the
presence of mixed GFP+ and GFP- colonies. These results provide mechanistic insights
as to those processes perpetuating genomic instability in the progeny of irradiated cells.

ELECTRIC FIELD POLING OF NONLINEAR OPTICAL SYSTEMS
Megan R. Leahy, Joey A. French, and L. Michael Hayden
Department of Physics, University of Maryland, Baltimore County

We examine the alignment of nonlinear optical (NLO) chromophores under the
application of an electric field using atomistic molecular modeling. The order parameter
we used to determine the alignment of the NLO chromophores is related to the angle
between the direction of the dipole moment of each of chromophore and the direction of
the applied electric field. We compare this order parameter with the non-interacting rigid
gas model with and without corrections for intermolecular electrostatic interactions. We
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investigate the ordering of the chromophores as a function of chromophore concentration
and dipole moment.

THE INFLUENCE OF MASS MEDIA, MATERIALISM, AND DELINQUENCY
ON URBAN BLACK YOUTH
George Leary.
Department of Psychology, School of Arts and Sciences, University of Maryland,
Baltimore County

,
Black urban youth involved in the juvenile justice system are the-subjects of this

study examining the negative effects of mass media and materialism on youth crime.
Materialism is the association of material objects with self-worth which is implicated in
multiple negative psychological and behavioral outcomes for youth like low school
interest and conduct disorder. However, a gap exists in the materialism literature in
regards to crime, media exposure, ethnicity, and risk status among youth. Multivariate
analyses of the effects of exposure to commercial Hip Hop music videos on self-centered
materialism will be used to test a media influences model. The relationship between
materialism and materialistically-oriented crimes will be examined to support the theory
that delinquency is partially determined by negative societal values. It is argued that for
inner-city disadvantaged Black youth, materialistic attitudes may lead to negative
outcomes because of perceived lack of opportunities for legitimate materialistic strivings.

PROTEIN C AND COPPER (II) METAL ION INTERFACIAL INTERACTION
IN IMMOBILIZED METAL AFFINITY CHROMATOGRAPHY
James Lee and Bruley, D. F.
Department of Chemical and Biochemical Engineering, University of Maryland,
Baltimore County

Studies are being done to produce large quantities ofJow cost Protein C (PC) for the
treatment and prevention of many potential pathological disease states as a result of blood
clotting. Presently the most commonly used anticoagulant drug for PC deficiency is
coumadin. This oral anticoagulant acts by regulating several blood clotting factors.
Though often used for long-term therapy, coumadin is also likely to cause complications
such as: minor to persistent> bleeding, sensitivity reactions, and skin necrosis in more
severe cases. It has also been suggested that long-tern use of this oral anticoagulant
could lead to tissue and organ damage. Low cost PC production availability is therefore
extremely important. PC can help achieve blood hemostasis in many dread disease
conditions such as sepsis, cancer, HIV (AIDS), etc. Reduced oxygen transport due to
blood agglutination within the body results in tissue death and organ failure. Immobilized
Metal Affinity Chromatography (IMAC) has high specificity and can be used for difficult
separations among homologous, high molecular weight therapeutic proteins at relatively
low cost to current methods, such as Immunoaffinity Chromatography. Prior research has
demonstrated the effectiveness of the use ofCu2+ ion in IMAC for the purification of PC
from blood plasma fraction Cohn N-l. Inorder to produce a viable PC product, PC must
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be completely separated from other structurally similar blood factors. The similarity of
these different therapeutic blood proteins makes the separation very difficult and
expensive. The objective of our research is to study the interfacial phenomena of protein
adsorption and desorption in lMAC. Molecular interactions within the chromatography
column involve several essential parameters, which influence the protein's physical
characteristics that define how the protein interfaces and interacts with the metal ion.
Biochemical and biomechanical studies of the chosen IDA-Cu/PC system in IMAC is
based upon previous research. The biochemical study investigates the separation
phenomena through thermodynamic measurements of adsorption and desorption. The
biomechanical study uses a visualization program to examine and compare the structures
of PC and other critical homologous blood factors. We have taken thermodynamic
measurements between the protein and metal ion, and analyzed structural elements of the
protein. We are investigating the separation of PC from blood plasma fraction Cohn Iv-t
as our chosen model system based on its availability, provided by the American Red
Cross (ARC), and our knowledge of the protein. The interfacial interaction is very
important to understand because it will allow for IMAC optimization for the purification
of PC as well as other homologous therapeutic proteins. This will help determine the
most effective processing conditions to achieve our goal to provide a technique that
separates with high bio-activity, purity, and yield at low cost.

CONTACT AND SOLVENT·SEPARATED ION PAIRS IN ELECTRON
TRANSFER PHOTOCHEMISTRY
Dustin Lew, and Arnold, B. R.
Department a/Chemistry and Biochemistry, University of Maryland, Baltimore County

Photoinduced electron transfer reactions have found widespread application in areas
such as photography, artificial photosynthesis, and molecular electronics. In solution, two
important intermediates, the contact ion pair (CIP) and the solvent-separated ion pair
(SSIP), determine the yield of free ions formed via excitation of a charge transfer
complex. Thus, the properties of the CIP and SSIP are of significant interest. Using a
combined application of time-resolved absorption and emission spectroscopy, the rate
constants for charge recombination (CR) within each species will be determined in
addition to the equilibrium constant for CIP-SSIP interconversion. A distinguishing
feature of the two ion pairs is that the CIP can emit visible radiation, whereas the SSIP
does not exhibit measurable emission. Analysis of a CIP emission spectrum reveals the
absolute energy and electronic coupling matrix element for this species. These two
parameters can then be determined for the SSIP using the SSIP CR rate constant and the
CIP-SSIP equilibrium constant. Therefore, the influence of intervening solvent on the
electronic coupling between photogenerated radical cations and anions can be described.

DEVELOPMENT AND OPTIMIZATION OF SERS-BASED IMMUNO·
NANOSENSORS FOR PROTEIN ANALYSES
Honggang Li and Brian M Cullum.
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Department of Chemistry and Biochemistry, University of Maryland, Baltimore County

Surface enhanced Raman scattering (SERS) is an extremely sensitive and selective
spectroscopic technique commonly employed for trace environmental analyses. We are
currently developing and optimizing novel SERS based immuno-nanosensors for the
monitoring of protein expression within individual living cells. These sensors, based
upon antibody bound, silver coated silica nanospheres, can be inserted into individual
cells and non-invasively positioned to the subcellular location of interest using optical
tweezers. Fabrication of the nanosensors is performed by first depositing a thin layer of
silver on silica nanospheres by either homogeneous chemical deposition or vapor
deposition. This is followed by binding an antibody against the analyte of interest to the
sensor's surface. In this paper we have investigated and optimized the reduction
conditions of a chemical deposition substrate fabrication method and have compared
these substrates to vapor deposited substrates: (1) single layer silver film over nanosphere
(SFON), (2) dual layer silver film over naoosphere (DUAL-FON) snbstrates (prodnced
by coating an additional layer of silver film over the SFON), and (3) multilayer silver
film over nanosphere (MULTI-FON) substrates (prepared by repeated coatings of several
silver films over a SFON). In the case of chemical deposition, parameters optimized
included silver nitrate concentration, reaction temperature, and silver coating time of
substrates. In general, we have found SFON substrates yield better signal-to-noise ratios
(SIN) with less background than the optimized, chemically prepared substrates. Even
greater SERS enhancements have been found using multilayered SERS substrates {i.e.,
DUAL-FON substrates and MULTI-FON substrates). Both the stability aod SIN of these
substrates are enhanced by using multiple silver layers compared to SFON substrates of
similar thickness. From this' work, SERS signal enhancements of over an order of
magnitude can be predicted by combining the enhancements obtained from the
multilayered geometry and that from optimized silver deposition parameters. To the best
of our knowledge, this is the first report of this type of silver oxide layer production
affecting and even enhancing the resulting SERS signals from continuous film SERS
substrates. In this talk, the fabrication, characterization and comparison of these SERS
substrates in terms of enhancement factor, and lifetime will be discussed. In order to
evaluate these substrates, SERS spectra of different proteins, such as insulin, anti-insulin
and mixtures of both, have been obtained and compared with each other.

APPLICATION OF AN AUGMENTED LAGRANGIAN METHOD TO fostICA
ALGORITHM IN INDEPENDENT COMPONENT ANALYSIS
Yiou Li.
CSEE, University of Maryland, Baltimore County

In this contribution, a new augmented Lagrangian optimization method is developed.
This method is used to solve the nonlinear constrained optimization problem arising in
Independent Component Analysis{ICA) which is a newly developed mixture
decomposition approach for blind signal separation. Experiments on the simulated data
was performed, and the independent components are successfully estimated by the
optimal decomposition vectors resulting from the new algorithm.
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ERUBX, A NOVEL ER MEMBRANE-ASSOCIATED PROTEIN THAT
INTERACTS WITH UBIQUILIN
Jing Liang and Mervyn J. Monteiro.
Department of Molecular and Cell Biology, School of Medicine, University of Maryland,
Baltimore.

Ubiquilin is a highly conserved protein family that contains both ubiqutin-like and
ubiquitin-associated domains. Ubiquilin interacts with presenilin (PS) proteins regulating
the levels to which PS accumulate in cells. To better understand the function of ubiqui lin,
we performed a yeast-twa-hybrid screen to identify proteins that bind to ubiquilin. By
this assay, we recovered a novel protein, which we have named ERUBX (Endoplasmic
Reticulum protein containing a UBX domain), which specifically interacted with
ubiquilin. ERUBX contains a UBX domain whose three dimensional structure is very
similar to that of ubiquit in. The interaction between ERUBX and ubiquilin was
confirmed by GST -pull down assays and by the colocalization ofthe proteins in
transfected cells. Immunofluorescence localization, cell fractionation, and proteinase K
protection assays revealed ERUBX to be an ER-membrane associated protein. ERUBX
protein is induced following treatment of cells with thapsigargin, DTT, and tunicamycin,
agents that are known to induce ER stress. Although no direct binding between ERUBX
and PS has been observed, ERUBX increased PS2 protein levels when HEK.293 cells
were cotransfected with ERUBX and PS2 constructs. We are currently investigating the
mechanism by which ERUBX regulates PS2 protein levels in cells and how this
regulation can affect the pathogenesis of Alzheimer's disease.

WORKPLACE VIOLENCE IN THE HOME AND COMMUNITY HEALTH
Lipscomb. JL: Choi, M; Soeken, K.
Department a/Family and Community Health, School of Nursing, University of
Maryland, Baltimore

Workplace violence is recognized as a significant occupational hazard in the healthcare
sector, however little is known about the magnitude of the problem and effective
prevention strategies in the home and community health care workplace. Home and
community health care workers are exposed to many ofthe same hazards associated with
workplace violence as their counterparts in the hospital environment, but they face
additional risk related to the nature of the way their work is organized. Their work is
often highly unpredictable and they have little or no control of the physical work
environment. Understanding the risk factors for violence, the prevalence of assaults, and
the status of prevention strategies in home care requires valid and reliable measures of
these variables tailored to the unique work organization features of home care. Currently,
these measures are not available. The overarching goal of this research project is to
develop a set of reliable and valid measures to assess the risk for violence against staff
that makes horne visits. Focus groups were conducted of home health workers to inform
development of new scales. Expert reviews and cognitive interviews were completed to
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further refine the instrument. The new scales were pilot-tested in a self-administered
survey to a convenience sample of home health workers from three Baltimore home or
community health employers. Preliminary data analysis will be presented including
descriptive statistics; psychometric properties ofthe newly developed scales and
preliminary evidence for construct validity. Confinnatory factor analysis of the scales and
the hypothesized structural model will be presented. Descriptive statistics of the
prevalence of high risk home visits, workplace violence, and existing preventive
strategies will be presented. Evidence for the validity and reliability of the new measures
(ClientIHousehold factors, Information Availability, High Risk Visit Frequency,
Accompanied VisitsFrequency, and Agency Hazard Controls) will also be presented.

THE IMPLEMENTATION OF A CLINICAL INFORMATION SYSTEM IN A
NURSING SCHOOL'S SIMULATION LABORATORY: A REVIEW OF
LITERATURE
Nancy Luft.
Department of Nursing Informatics, School of Nursing, University of Maryland,
Baltimore.

Current reports by the Institute of Medicine (10M) indicate that in order to increase
the quality of health care and decrease the number of medical errors, information
technology (IT) should be a key aspect when redesigning the health care system. In order
for future nurses to embrace the integration of IT in their practice, IT competency should
be developed during baccalaureate and graduate nursing education. To address this
complex issue, the University of Maryland, Baltimore (UMB) School of Nursing (SON)
is currently collaborating with an industry vendor to implement a clinical information
system (CIS) into its simulation laboratories. The utilization of a CIS in nursing school
education is almost unprecedented and scarce research discusses the process of
implementing a CIS in an academic nursing setting. The purpose of this paper is to
explore the current status of knowledge in this area and assess the potential benefits and
barriers of undertaking this project. This is a descriptive review ofthe literature study.
A total of fifty articles were located utilizing MEDLINE and CINAHL databases with
keywords such as nursing, education, simulation, information systems, etc. These articles
include specific discussion of existing IT tools, computerized teaching methods in
nursing schools, and implementation processes in other healthcare organizations and
industries. The findings of the literature review reveal several important points that will
help UMB SON implement the CIS in its lab. Findings from many articles indicate that
the implementation ofa CIS in the simulation lab would not replace existing tools (e.g.,
computer-aided instructions, CD-ROM case studies, human patient simulators, and
objective structure clinical examinations), but rather enhance the role of computers in the
nursing students' leaming. Not only can the CIS build upon these tools, but it also has
the potential to utilize problem-based learning techniques to enhance the nursing
student's learning. Several articles also report that incorporating evidence-based practice
and decision support teaching methods in a computerized learning environment may also
expand the learning experience. Lessons learned about the implementation experiences
of other health care organizations are particularly helpfuL These articles address the
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importance of determining end user requirements and buy-in, ensuring adequate training,
and using effective communication strategies. Other industries (e.g., textile, meteorology,
and pharmacy) also utilize information systems successfully in academic settings to
present students with examples of problems they may encounter in their professions and
techniques to handle those situations. Implementing a CIS in an academic setting requires
special considerations in the areas of technical, operational, and financial aspects.
Integrating lessons learned from existing literature will enable the organization to
successfully incorporate a CIS into its academic environment. The integration of nursing
informatics into the present program of nursing education, the collaboration of the
faculty, and the design of CIS specific to students together playa part in implementing a
CIS in the simulation labs. The addition of a CIS will improve the nursing informatics
skills developed by students, better preparing them for their future work, and permit
nursing students to learn the entire nursing process similar to the process completed by
practicing nurses. Overall, the UMB SON's project to implement a CIS for nursing
students will be a complex endeavor, but the potential to improve future nurses'
informatics competencies is immeasurable.

FRENCH AND AMERICAN PERCEPTIONS OF ARROGANCE IN THE OTHER
Natalie Lutz.
Department of Multilingual Languages (INCC), University of Maryland, Baltimore
County

The presentation will concentrate on the pragmatic aspects of perceptions of
arrogance in both France and the United States. I will present my findings illustrating
that "nerve offenders" are perceived as arrogant because they chose culturally
inappropriate politeness strategies and/or asymmetrical interactional styles. Participants
will see how the notion of "arrogance" is in fact a window onto some of the most
intractable problems of intercultural communication. French perceptions of American
arrogance, expressed in terms such as; "arrive sur terrain conquis" (coming into
conquered territory) and "sans gene," (thoughtless) and American perceptions of French
arrogance, closely tied to problems of cultural capital (cultural sophistication), are among
the most important roadblocks to effective communication between the two cultures.

CHARACTERISTICS AND DEVELOPMENT OF RELATIONSHIP
PERCEPTION INDEX
Laura Lynch. Kristine McKenna, Theresa Schmitz, Ttffanie Sim.
Department of Psychology, University of Maryland, Baltimore County

While multiple scales exist for assessing relationship satisfaction, commitment, and
similar constructs, few studies examining relationship functioning consider perceived
efficacy as a couple in handling relationship issues. As relationship efficacy is only one
component in understanding relationship functioning, the Relationship Perceptions Index
(RPI) is designed to measure one's perceptions of relationship efficacy as well as
relationship commitment, empathic support of one's partner, and unrealistic expectations
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about one's relationship outcomes. To examine the reliability and validity of the RPI, the
40-item measure was administered along with measures of related constructs to seventy-
two undergraduate psychology students. Reliability analyses suggest the inventory
possesses reasonable internal consistency (a= .80). The total RPI along with each of its
subscales were independently found to correlate significantly with the DAS, a measure of
relationship satisfaction. A significant positive correlation was found between the
empathy sub scale and length of relationship. Finally, a marginally significant correlation
was found between idealistic distortions and length of relationship (r = -.230, P = .054).
Principal components analyses suggested a one factor solution may best represent the
data; however, only 35% of the variance was accounted for by this single factor. Item
analyses resulted in generally moderate to large inter-item correlations, However, some
items evinced low correlations with other items, suggesting that this limited set of items
be revised or dropped. Finally, a number of indicators suggested that the idealistic
distortions items did not perform as expected. When items were decoded such that high
idealistic distortions scores were considered a positive characteristic, internal consistency
for the entire scale increased and the correlation between the RPI and length of
relationship became marginally significant (r = .215, p = .071). Overall, while some
items of the scale should be reconsidered, currently the measure has adequate internal
consistency and correlates with other indicators of relationship satisfaction. When
examining individuals' attitudes and perceptions about their relationships, the RPI
presents an encouraging alternative for tapping important domains currently neglected by
existing instruments.

GENERATION OF HETEROGENEOUS MEMORY CD4 T CELLS
Vaishali R. Mane, Deepa S. Patke, David Leeser, Donna L. Farber.
Department of Microbiology and Immunology, School of Medicine, University of
Maryland, Baltimore

Immunological memory, a hallmark of the adaptive immune response is
characterized by long lived resting memory T and B cells capable of protective immunity
to previously encountered pathogens. The adaptive immune response is initiated by
recognition of antigen by resting naive T lymphocytes which proliferate and differentiate
to activated effectors. Most effectors die but a small subset persists to become the
memory cell pool. Memory T cells reside in lymphoid (lymph nodes) as well as non-
lymphoid compartments (peripheral organs). While it is believed that memory T cells
derive from differentiated effectors, mechanisms for the generation of these
heterogeneous memory subsets are not fully understood, and whether intermediates in the
effector differentiation pathway could give rise to memory is not known. We
hypothesized that activated CD4 T cell intermediates in the effector differentiation
pathway may give rise to distinct memory subsets. To address this hypothesis, we
activated murine transgenic CD4 T cells expressing a trans gene-encoded T cell receptor
(rCR) specific for the influenza hemagglutinin (HA) peptide in vitro for 24, 48, 72 or
120 hours, sorted the activated cells based on upregulation of the activation marker
CD25, adoptively transferred these CD25+ populations into immunodeficient mice hosts,
and recovered the persisting memory CD4 T cells that arose 1-3 months post-transfer.
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Phenotype and function of the persisting memory cells in lymphoid and non-lymphoid
organs were analyzed by flow cytometry and ELISPOT assay. Our results show that
memory CD4 T cells can be generated from CD25+ precursors regardless of the duration
of activation, however the phenotype and functional nature of memory T cells differ if
generated from early or late cellular intermediates. Strikingly, there were substantially
fewer lymphoid memory cells and absolute numbers of splenic memory CD4 T cells
from early (1-2) day intermediates, when compared red to the memory cells generated
from late intermediates (3-5 days). Peripheral memory cells from the lung mediating
rapid recall responses were equivalent regardless of whether derived from 1,2, or 3 day-
activated intermediates. Our results demonstrate that early intermediates on their way to
effector differentiation can give rise to functional peripheral memory and that lymphoid
memory arises later in an immune response. These findings have direct implications for
vaccine design, to optimize peripheral versus lymphoid memory, for specific pathogens
at their site of entry.

EARLY CHILDHOOD CARIES: KNOWLEDGE, ATTITUDES AND PRACTICE
BEHAVIORS OF DENTAL HYGIENISTS
Marion C. Mansld and M Elaine Parker.
Department of Dental Hygiene, University of Maryland, Baltimore

Early Childhood Caries (ECC) affects approximately one-fifth of American infants
and toddlers annually. The affected children typically are oflower socio-economic status.
ECC is a rapid and rampant form of tooth decay that can compromise a child's self
esteem, nutritional intake and oral development. Treatment for ECC often requires
hospitalization and the use of general anesthesia, with costs exceeding thousands of
dollars. The purpose of this study was to evaluate information regarding dental hygienists
knowledge, attitudes and practice behaviors regarding ECC. 750 randomly sampled
hygienists licensed in the state of Maryland were surveyed using a mailed questionnaire
consisting of 42 questions and statements regarding ECC and 9 additional questions on
demographics. A 41% response rate was achieved. Using variables related to dental
hygienists such as age, degree earned, years since graduation, primary practice type,
percentage of children in practice, percent age of Medicaid patients treated, hours
practiced, membership in the American Dental Hygienists' Association (ADHA), and
years of ADHA membership were used to analyze the data using confidence intervals
(p. < .05), e.1. 95%. Results indicated that hygienists who treat more children and
Medicaid patients had a statistically significant difference (p < .05) regarding knowledge
and practice behaviors relating to ECe. Furthermore dental hygienists who were
members of ADHA for more than 5 years and hygienists who work more hours per week
also proved to have a statistically significant difference in their practice behaviors
regarding ECe. In conclusion, this study provides useful baseline data, which revealed
that certain characteristics of dental hygienists do make a difference regarding their
knowledge, attitudes and practice behaviors about Eee. This study also revealed that
there exists a need to enhance dental hygienists knowledge, attitudes and prevention
efforts through further education courses relating to caries and specifically ECC.
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MECHANISMS OF PRESENILIN REGULATION BY UBIQUILIN
Leann K. Massey and Mervyn J Monteiro.
Department of Molecular and Cell Biology, University of Maryland at Baltimore

Mutations in presenilin proteins (PSI and PS2) lead to early onset Alzheimer's disease
(AD). In cells, PS proteins are typically found as two endoproteolytica11y cleaved
fragments, termed the NH2-tenninal fragment (NTF) and the COOH-terminal fragment
(CTF). Currently, the NTF and CTP are proposed to be the active form ofPS, residing in
the gamma-secretase complex and cleaving APP to release amyloid beta, which is
present in amyloid plaques in the brains of AD patients. Thus, studying PS factors that
modulate PS fragment levels could provide important information regarding gamma-
secretase activity. A genetic screening was recently used to find new genes involved in
AD and ubiquilin-l gene was identified as one of the potential candidate. Prior to this,
we demonstrated that the protein, ubiquilin-I, interacts both in vivo and in vitro with the
large hydrophilic loop of full-length (FL) PS stabilizing it and perhaps acting as a
molecular chaperone. Using wild-type HEK293 cells and PS inducible cells, we found
that overexpression of either ubiquilin-l or ubiquilin-Z decreases PS NTF and CTF
levels. One possible explanation for the decrease in PS fragment levels is that ubiquilin,
through its ability to interact with the proteasome, enhances PS fragment degradation.
While its DBA does bind poly- and tetra-ubiquitin chains, ubiquilin does not increase the
rate of degradation of the fragments as demonstrated through proteasome inhibition
studies. Mechanistically, we instead demonstrate that ubiquilin prevents endoproteolysis.
We further show that siRNA-mediated knockdown of ubi qui lin-I and ubiquilin-Z leads

to increased PS NTF and CTP levels thus confirming the results of the over expression
studies. By inhibiting proteasome activity and then allowing proteasomes to recover, we
observe an increase in PS NTF and CTF levels over time providing evidence that the
proteasome may be involved in PS endoproteolytic cleavage. Finally, inhibition of the
proteasome results in the formation of an aggresome, a cellular structure enriched in
misfolded proteins. Immunofluorescence staining indicates that both PS2 and ubiquilin-I
are present in this structure suggesting ubiquilin-l plays a role in folding and/or
aggregation ofPS2 proteins. These studies implicate ubiquilin-l as an important protein
in PS biogenesis and metabolism.

PARAMEDICINE IN MEXICO CITY: THE PUBLIC HEALTH
OPPORTUNITIES OF THE SYSTEM.
Luis Mauricio and Pinel Peralta;
Emergency Health Services, Graduate School.

Prehospital Emergency Medical Services (EMS) represent an extension of in-hospital
medical services to those patients requiring medical care who are far from the hospital.
Many countries have implemented efficient prehospital EMS systems with designs
developed specifically for their communities. InMexico, prehospital services are offered
through many organizations, but without adequate coordination, regulation and
performance evaluation, in spite of elevated mortality and morbidity rates related to
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injuries and illnesses that are preventable or that can be effectively treated through
prehospital interventions. Even though there are several studies that focus on medical
emergencies and prehospital care, prehospital data is not included, therefore the system's
effectiveness or performance is unknown or difficult to evaluate. It is important to
regulate prehospital practice through adequate legislation, appropriate system design and
updated training programs to stimulate research and promote continuous human and
scientific development to improve the public health system.

ADULT ATTACHMENT, PARTNER INVOLVEMENT, AND RELATIONSHIP
SATISFACTION AND MAINTENANCE AMONG AFRICAN-AMERICAN
MOTHERS OF PREMATURE INFANTS

Wendy Miller
Department of Psychology, University of Maryland Baltimore County

Attachment theory states that one's early experiences with one's caregivers form one's
mental representation or "internal working model" of relationships. Although one's
working model canbe modified in response to changes in caregiving or experiences in
later relationships, it is likely to be resistant to change and thus influence one's later
relationships. State of mind with respect to attachment is known to predict the quality of
caregiving and even one's infant's own attachment status. There is some evidence that
attachment may also predict partner choice. Further, attachment status among both
individuals in a relationship appears to have implications for the quality of the
relationship. Research has demonstrated that, in general, among infants of low-income
single mothers, there is a decrease in the amount of support provided by fathers over the
first few years. The level of engagement in the mother-father relationship has been found
to be associated with father's involvement and engagement with their infants. This
sample consists of predominantly low-income African-American mothers ofpremature
infants in the BaltimorelWashington metropolitan area who are participating in an early
intervention study. The present study will examine whether mothers' state of mind with
respect to attachment, as measured by the Adult Attachment Interview, influences male
partner (predominantly biological father) involvement (defined as living in the house,
involved in the infant's life, and participating in the intervention), maternal satisfaction in
her relationship, and relationship maintenance. Additionally, a sub-sample of couples will
be examined to determine whether state of mind with respect to attachment among both
mothers and their partners predicts partner choice and relationship maintenance. Adult
attachment status, partner involvement, and relationship satisfaction data will be collected
at the initial home visit with the families when the infant is between 32 and 36 weeks
post-conceptual age, and relationship maintenance will be assessed on later visit(s).

GENDER, DUTY, AND LEADERSHIP: THE ESTABLISHMENT AND
OPERATION OF THE BALTIMORE FEMALE ORPHAN ASYLUM, 1807-1852
Amanda Lea Miracle and Kriste Lindenmeyer
Department of History, University of Maryland Baltimore County
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The Baltimore Female Orphan Asylum, established in 1798, was the first cross-
denominational orphanage established in the United States. An examination of the
organization's policy development from its creation through the 1840s offers insights into
the dynamics of power relations inherent in managing an institution of this nature. During
this period the institution was transformed from a day school devoted to serving poor
young girls and seeing to their education, to the development of a formalized,
structuralized institution, serving both young boys and full-orphan and half orphan girls.
An examination of the BFOA's records housed at the Maryland State Archives shows that
the institution was run by two groups of individuals. A Board of Trustees composed of
men who had legal authority over the running ofthe home, and a Board of Directresses
made up ofwomeii. These women oversaw everything from the institution's very
creation, the development of policy, hiring and firing of staff, and the BFOA's daily
management. This story is especially significant since it reveals the agency of women in
their community during a period when women supposedly had little control outside of
their own homes. The women who served as the BFOA's Board ofDirectressess had free-
reign in the creation of the institution's policies and exerted tremendous authority over the
lives of the girls in their care. This presentation examines how the Board ofDirectresses
were able to have a strong voice in their community through their work with the BFOA
without challenging the prescribed gender roles of the antebellum era:

SYNTHESIS AND EVALUATION OF N-(2-HYDROXYPROPYL
METHACRYLAMIDE (HPMA) COPOLYMERS CONTAINING RGD MOTIFS
FOR TARGETED DELIVERY TO TUMOR ANGIOGENESIS
Amitava Mitra, Justin Mulholland, Anjan Nan, Edwina McNeill, Hamid Ghandehari, and
Bruce R, Line
Department of Pharmaceutical Sciences and Radiology, School of Pharmacy, University
of Maryland, Baltimore

Angiogenesis presents an attractive target site for targeted delivery to the tumor. To
actively target water-soluble HPMA copolymers to the tumor angiogenic blood vessels,
we have synthesized and characterized HPMA copolymer- RGD4C conjugates, evaluated
their in vitro bioadhesion to endothelial cells and in vivo tumor localization in mice
bearing prostate tumor xenografts. The HPMA copolymer - peptide conjugates were
synthesized in two steps. In the first step, an HPMA copolymer precursor containing side
chains of dipyridyllysine (DPK) and p-nitrophenyl ester (ONp) were synthesized by free
radical precipitation copolymerization. In the second step, quantities of the polymeric
precnrsor were conjugated to RGD4C (active peptide) and RGE4C (control peptide) by
aminolysis. The copolymer conjugates were then characterized by molecular weight,
molecular weight distribution, RGD4CIRGE4C content and inhibition of endothelial cell
adhesion. The technetium-99m (99mTc) labeled copolymer conjugates were injected in
tumor bearing scm mice and were imaged dynamically for 75 minutes and at 24 hours,
followed by necropsy organ counting, The percent conversions ofONp in the polymeric
precursor to RGD4C and RGE4C in the conjugates were 63% and 65%, respectively,
Size exclusion chromatography indicated the absence of free peptides in the conjugates.
The endothelial cell adhesion assays indicated that the HPMA copolymer-RGD4C
conjugate showed similar inhibition of cell adhesion as free RGD4C indicating no loss of
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activity after conjugation. Moreover, inhibition of cell adhesion was significantly higher
(p < 0.05) with HPMA copolymer-RGD4C conjugates than with HPMA copolymer-
RGE4C conjugates and hydrolyzed HPMA copolymer precursor. The scintigraphic
images after 24 hours indicated greater tumor localization of the HPMA copolymer-
RGD4C conjugate than the HPMA copolymer-RGE4C conjugate and the hydrolyzed
HPMA copolymer precursor. Necropsy studies indicated that the HPMA copolymer-
RGD4C conjugates had significantly higher (p < 0.001) tumorlocalization of 4.6 ± 1.8%
injected dose (ID)/g compared to HPMA copolymer-RGE4C conjugate (1.2 ± 0.2%) and
hydrolyzed HPMA copolymer precursor (1.2 ± 0.1 %). Conclusions: Novel 99mTc-
labeled HPMA copolymer-RGD4C conjugates were synthesized and characterized.
Enhanced tumor localization of the HPMA copolymer-RGD4C conjugates indicates that
they have the potential for targeted delivery to solid tumors for diagnostic and therapeutic
purposes.

IN VITRO MICRODIAL YSIS AS A SAMPLING METHOD FOR MONITORING
ENZYMATIC PROCESSES AND DRUG DELIVERY DEVICES
Swan J. Modi and William R. LaCourse
Department of Chemistry, University of Maryland Baltimore County

Microdialysis is a technique used to separate small molecules of interest from complex
matrices by employing a semi-permeable membrane with a specific molecular weight
cut-off Small analytes able to pass through the membrane are collected by a flowing
perfusion fluid and analyzed by various methods. Microdialysis provides a simple means
of sample clean-up as large molecules are excluded by the membrane. In addition, due to
uninterrupted sampling, continuous on-line monitoring of analytes and chemical
processes is possible. Microdialysis was first used to sample small molecules in the brain
because it provides efficient sampling without loss of fluid. This technique, commonly
used in vivo, has opened up research in the area of phanna cokinetics and biological
responses to various stimuli. Here, we show that it has numerous in vitro applications.
This versatile technique, when coupled to high performance liquid chromatography
(HPLC), can be used to monitor enzyme kinetics, reaction kinetics, and drug delivery
devices (e.g. implants, nicotine patches). Using flat disk membranes with specially
designed microdialysis blocks or commercially available loop membranes, hydrolysis
reactions carried out by enzymes carboxypeptidase A and B-glucosidase were studied.
The use of an internal standard is highlighted in the B-glucosidase reaction as it corrects
for variations in percent recovery over time. Preliminary data indicates that this analytical
tool can be used to determine rates for chemical and enzymatic data reactions, including
Michaelis-Menten enzyme kinetic parameters, Km and Vmax. The time-release data for
nicotine from a transdennal delivery device (patch) was also observed using this
technique. Finally, in vitro microdialysis coupled to pulsed electrochemical detection
(PED) following HPLC is demonstrated for the monitoring of starch breakdown products
in the presence of commercial laundry detergent enzymes.
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CARBOCYCLIC ISOADENOSINE ANALOGUES OF NEPLANOCIN A
Sylvester L. Mosley, Fanxing Zeng, Peter 1 0 'Daniel and Katherine L. Seley
Department of Chemistry and Biochemistry, University of Maryland Baltimore County

The inhibition of critical enzymes in nucleotide metabolism and DNA synthesis can be
used as a chemotherapeutic approach to treating many diseases. DNA encodes
information by forming specific patterns of methylation, and since gene expression is
determined by "reading" these patterns during DNA-protein interactions, disruption of
DNA methylation becomes an attractive target for therapy. Disruption of DNA
methylation can be accomplished in several ways, in particular, by inhibition of DNA
methyltransferase (DNA Metase) and/or S-adenosylhomocysteine hydrolase (SAHase),
both established cellular targets for antiviral, antiparasitic and anticancer agents.
Modified nucleosides, in particular the carbocylic nucleosides, have exhibited significant
inhibitory activity against SAHase and DNA Metase. Isoadenosine was shown to possess
interesting anticancer activity, however due to inherent problems with stability was not
pursued further. Herein we report the synthesis, structural elucidation and biological
activity of two enantiomerically pure analogues of isoadenosine.

NORMALIZATION OF t. VO, TO A MEAN RESPONSE TIME IS A ROBUST
INDICATOR OF THE OXYGEN ON-TRANSIENT IN INDIVIDUALS WITH
MUSCLE OXYGEN EXTRACTION LIMITATIONS
Sharmila R. Nabar, W Todd Cade, Barry S. Handwerger and Randall E. Keyser
Department of Physical Therapy and Rehabilitation Sciences, School of Medicine,
University of Maryland Baltimore

The responsiveness ofthe oxidative metabolic system to square wave increases in the
total energy demand (AE) has usually been quantified by a time-constant such as a mean
response time (J\1RT). However, this method may not provide adequate differentiation of
oxidative function when the asymptotic change in oxygen uptake (AYOz) is variable. The
specific aim of this study was to determine if normalization of!:l YOz to J\1RT
([6VO:z/MRTJ) is a more robust index of oxygen uptake on-transition than J\1RT in
individuals who have peripheral muscle oxygen extraction limitations. Thirty-seven
sedentary females, 12 with mild SLE, 10 HN positive and 15 controls underwent two 6-
min bouts of sub-maximal treadmill exercise tests at two AE of 3- and 5-METs. Oxygen
consumption was continuously recorded during the bouts of treadmill walking. A two
way Analysis ofYariance (ANOYA) was used to examine the group by AE differences in
MRT, t.VO, and t.VO,IMRT1]. At the lower t.E of S-Mcts there was no significant
intergroup difference in MRT, t.V02l'MRT1

], or /:,VO,. At the higher t.E ofS-Mets
intergroup differences in :MRT and AVOz were not observed. However, as ilE increased
from 3 to 5 METS, a significant increase in ilYOzIMRT1] was observed in the control
group (p<.0008). A significant !:lE--mediated increase in ilYOzIJ\.1R.T1] was not observed
in either the individuals with HIV or those with SLE. Both HIY infection and SLE result
in peripheral limitation of the oxidative metabolic pathway and functional aerobic
impairment is prevalent with both of these conditions. The results demonstrated that
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L1V02IMRT1] is a more robust indicator of oxidative metabolic dysftmction than MRT
and L1V02 analyzed separately, in these individuals.

JOSEPH HECO (1836-1897): IDS LIFE AND TIMES
Donna R. Omata
Department of History, University of Maryland Baltimore County

Joseph Heco, at age thirteen, was the youngest member of a crew of seventeen
shipwrecked Japanese sailors rescued in 1850 by an American merchant ship and taken to
San Francisco. At that time, the Japanese Government strictly enforced a "closed
country" policy, which excluded American ships from entering Japanese ports and
prohibited most Japanese shipwrecked sailors from returning to Japan. Heco met
Beverley Chunne Sanders, the Port Collector of San Francisco, who noticed that young
Heco was quick to learn English. Sanders offered Heco the opportunity to travel to the
Sanders family home in Baltimore and attend school. Heeo traveled with Sanders to
Baltimore and enrolled in Calvert Hall, a Catholic school founded by the Christian.
Brothers. In 1858, Heco became the first person of Japanese ancestry to become a
naturalized American citizen. The naturalization took place at the Federal District Court
in Baltimore City. Heco later served as the first JapaneselEnglish interpreter for the first
United States Consulate in Kanagawa, Japan. My presentation will demonstrate Heco's
early family-based education in Japan and his subsequent education, and considerate
custodial care, provided by the Sanders family in Baltimore. Education gave Heco the
confidence and skills which enabled him to lead an independent life devoted to modem
ideas. During his lifetime, Heco helped establish and improve diplomatic relations
between the United States and Japan. Heco spent his adult life furthering international
understanding. He worked to promote the concepts of democratic institutions,
international trade, religious and racial tolerance, and he was the founder of the first
independent newspaper in Japan. Heeo chose modem directions during a time of
turbulent change. Both the United States and Japan experienced civil wars during his
lifetime. Heco served as an important link between the two countries as they experienced
dramatic political and economic upheaval. Japan was overcoming feudalism and the
United States was ending a slave-based plantation economy in the South. Heeo
maintained steadfast loyalty to the ideals of the United States under the leadership of
Abraham Lincoln. My presentation will stress that Heco served the Lincoln
Administration with the utmost dedication. It is ironic to note that many of Heco's close
personal friends, suclr as Sanders, were Southerners by background and chose to be loyal
to the Confederacy during the Civil War. Heco was respectful of his friends, but he had
the self-confidence to choose his own modem direction and support Lincoln and the
Union.

DlFFERENTlALLY GENERATED HUMAN EFFECTOR T CELLS EXHIBlT
DlSTlNCT FUNCTIONS AND TCR-MEDlATED SIGNALING
Francesca Okoye and Donna L. Farber
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Department of Microbiology and Immunology, School of Medicine, University of
Maryland Baltimore

Effector T cells can elicit disparate functions in normal and pathologic immune
responses; however, the TCR signals that control these functional distinctions are
unknown. Here we have generated two different types of effector cells by activating
human CD4 T cells with either immobilized anti-CD3/anti-CD28 and IL-2, or soluble
anti-CD3 and autologous monocytes (anti-CD3/monocytes). While both techniques result
in large cells exhibiting a differentiated effector cell phenotype, their functional and
biochemical profiles differ strikingly. Functionally, effector cells generated via anti-
CD3/monocytes produced very low levels ofIFN-gamma, whereas effectors made using
immobilized antibodies produced high levels ofIFN-gamma 24-72 hours after
stimulation. Biochemical analysis showed that consistent with our previous findings,
monocyte-driven effector differentiation demonstrated dramatic down-regulation of the
CD3-zeta subunit and concomitant up-regulation of the FcR-gamma signaling subunit
resulting in an altered TCRlCD3 signaling complex similar to the signaling profile ofT
cells found in chronic autoimmune diseases such as SLE. In contrast, antibody generated
effectors exhibited CD3-zeta phosphorylation with no up-regulation ofFeR-gamma.
These results suggest that CD3-zeta downregulation and FeR-gamma upregulation may
uncouple TCR signaling from effector functions which may result in anergy and/or
pathologies in vivo.

BETA AMYLOID INDUCED STRUCTURE DEPENDENT G PROTEIN
ACTIVATION AND TOXICITY
Dhara Patel and Theresa Good
-Department of Chemical and Biochemical Engineering, University of Maryland
Baltimore County

~-amyloid (A~) is the primary protein component of senile plaques in Alzheimer's
disease and is believed to he associated with neurotoxicity in the disease. The toxic
properties of Aa have been shown to be structure dependent. We have shown that A~
induces G protein activation in both neuroblastoma cell membranes and in purified G~
subunits, and that inhibition of G protein activation attenuates the toxicity of AJ3. In the
current work, we examine the A~ structural dependence of G protein activation. A~
induced G protein activation appears to correlate with AJ3 structures which bind Congo
red, but not with A~ concentration in a membrane containing system. In a membrane free
system, the AI3 fibril dependence ofG protein activation is less evident; however,
aggregation does appear to he required. This work may lead to an improved
understanding of the role of AJ3structure in its biological activity and in the role of G
protein activation in AJ3toxicity associated with AD.

ASSESSMENT OF BIOEQUIV ALENCE IN VARIABILITY
Gitangali Paul and Thomas Mathew
Department of Mathematics and Statistics, University of MAryland Baltimore County
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One of the objectives of a bioequivalence study is to compare the bioavailability
between two formulations of a drug product; like a brand name product and its generic
copy. One way to establish bioequivalence is to compare the average bioavailabilities.
However, the conclusion ofbioequivalence based on only average bioavailability may be
misleading because the safety and exchangeability of the test formulations are
questionable. I will present a statistical test procedure to assess bioequivalence in terms
of variabilities along with some numerical results.

MOLECULAR CHARACTERIZATION OF TETRACYCLINE RESISTANT
BACTERIA FROM A CONCENTRATED HOG FEEDING OPERATION (CAFO)
Keltie L. Perry, J Tignol, J A. Johnson, J G. Morris and 0. Colin Stine
Department of Medical Research and Technology, School of Medicine, University of
Maryland Baltimore

Antibiotic resistance (AR) in bacteria is growing problem. Although antibiotics are
used in (CAFO) for hogs at subtherapeutic levels, there is little understanding of the
distribution of AR bacteria and AR genes. We surveyed the bacteria from a single CAFO.
Samples were collected from the feed, fresh feces of starter pigs and market hog, the
waste pit in the hog house, the waste lagoon, the soil and the well and stream water.
Bacteria were isolated on media containing tetracycline. Genomic DNA was extracted.
PCR amplification of gene fragments from 16S, and tet- A, B, C, E, H, L, M, was
performed and the products were sequenced. Bacteria isolates were identified to species
based on comparison of 16S to those in Genbank. The tet genes were aligned and
compared. TR bacteria were found in the feed and well water and throughout the rest of
the samples. Different species of bacteria that contain the identical alleles of the same TR
genes (e.g. E.coli Pseudomonas and Bacillus all have tetM allele #1). We conclude that
the identical TR genes are present in multiple bacterial species and at multiple
sites/samples. Thus, tetracycline enhanced feed was the route that TR genes was
introduced to the CAFO. TR is widespread throughout the CAFO even though
tetracycline is used at sub-therapeutic levels.

NOMA AND LINEAR GROWTH RETARDATION IN MALNOURISHED
AFRICAN CHILDERN
Reshma Phillips and C. 0. Enwonwu
Department of Biomedical Sciences, Dental School, 2Department of Biochemistry,
School of Medicine, University of Maryland, MD 21201.

Linear growth retardation (LGR), commonly observed in children less than 2 yr, is very
prominent in poor communities in developing countries. It is attributed to malnutrition
and chronic immunostimulation by environmental antigens. Orofacial disease called
Noma is most common in poor African children ages 2 to 6 yr. The living conditions of
these children are characterized by poverty, infections and malnutrition. We therefore
studied malnourished Nigerian children to explore potential relationship between Noma
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and LGR. Anthropometric studies of Noma children (n = 68) of ages 0 to 5yr in relation
to reference values were done. Age matched under privileged village children (n=63) and
affluent urban children (n=32) served as controls. In comparison to the National Center
for Health Statistics Standards, 89% of the Noma children had height for age Z score
(HAZ, an index oflong-tenn malnutrition and poor health status) <-2 standard deviation.
For the village children HAZ score was 33% and for the urban children it was 3.0%, and
was significantly different (p<O.OOl) from children with Noma. Serum interleukin IL-18
level was significantly increased (p<O.OOI)in children with Noma compared to the other
two groups. IL-18 influences bone growth by increasing expression of bone catabolic
proteins, metalloproteinases and by altering bone-remodeling processes. It also promotes
cell apoptosis and catabolic responses in sepsis. The findings suggest.that promotion of
optimal prenatal/neonatal health, prolonged exclusive breast-feeding, timely
immunizations and improved sanitation are important measures for eradication of Noma.

"GATEKEEPERS OF GENOMIC STABILITY": A POTENTIAL ROLE FOR
ESCHERICHIA COLI TOPOISOMERASE III AND RECQ HELICASE.
Deepa Pikle
Pharmaceutical Sciences, University of Maryland, Baltimore.

During DNA replication, short homologous regions on intra- or inter-molecular DNA
strands might occur in proximity to each other along the double helix making these
regions highly susceptible to recombination. Resolution of such recombination-prone
structures by DNA topoisomerases, enzymes capable of catalyzing enzyme strand
passage, is essential to avoid detrimental consequences to cell survival. Amongst the
topoisomerases, topoisomerase III exhibits biochemical properties which make it ideal
for the resolution of topological problems associated with recombination. The preferred
binding region for Escherichia coli Topo III is a single-stranded DNA; hence this
topoisomerase must need to function in conjunction with a moiety capable of creating
transient single-stranded regions in the DNA, characteristic to a helicase, an enzyme
capable of unwinding double-stranded DNA regions into single-stranded DNA using
ATP hydrolysis. Generalized PI transduction was used to construct chromosomal
deletions of Escherichia coli Topo III and RecQ mutants and their chromosomal
morphology observed using DAPI fluorescence microscopy. In addition, a papillation
assay was used to detect the hyper-recombination frequency of the mutants. Abnormal
growth along with low viability and chromosomal aberrations seen in both
&#8710;topAtopB and &#871 O;topArecQ deletion strains snpports our hypothesis that
Topo III and RecQ work synergistically in the resolution of recombination intermediates
prior to chromosomal partitioning and in the segregation of daughter chromosomes. Also,
since &#8710;topB and &#8710;recQ strains, both showed similar hyper-recombination
phenotype, we concluded that Topo III and RecQ work together or with overlapping
activities to help maintain the frequency of recombination or illegitimate recombination.
The mutual potential compensation of Escherichia coli Topo III and RecQ, though
intriguing, might be the result of both proteins having similar preferences for DNA
structures like single-stranded DNA or branched duplexes, encountered in different
stages of DNA metabolism as substrates, thus leading to their activities to overlap. Also,

60



the supply to demand ratio for Escherichia coli Topo III and RecQ might lead to one of
the proteins performing the required function in the absence of the other, due to the low
copy numbers of.the proteins as compared to a high demand of their activities to maintain
genomic stability.

ASSOCIATION OF PLASMA ADIPONECTIN LEVELS WITH VARIATION IN
THE APM! GENE.
Toni I Pollin, Keith Tanner, Jeffrey R. O'Connell, Sandra Ott, Coleen Damcon, Alan R.
Shuldiner, John C. McLenithan, Braxton D. Mitchell.
Human Genetics Program/Department of Medicine (Division of Endocrinology Diabetes
and Nutrition) University of Maryland, Baltimore Graduate School

Adiponectin is a fat-derived hormone involved in insulin sensitivity and free fatty acid
clearance. Its role in mediating the relationship between obesity, diabetes and
cardiovascular disease is an active area of study. We performed a genome-wide linkage
scan of plasma adiponectin levels in 586 nondiabetic participants in the Amish Family
Diabetes Study. The highest LOD score, 2.03 (p ~ 0.0011), occurred on chromosome
3q27 between markers D3S 1602 and D3S 1580, which flank a 2.5 megabase region
containing APM1. the adiponectin gene. The +2019 AJ- insertion-deletion polymorphism
(3' untranslated, deletion allele frequency 0.30 in Amish), showed strong association with
adiponectin levels in a dose-dependent manner in a direction consistent with previous
reports, with deletion heterozygosity increasing adiponectin levels by 0.90 +1- 0.45 ug/ml
and deletion homozygosity increasing levels by 3.07 +/- 0.81 ug/ml (p ~ 0.0003).
Including the APM1 +2019 genotype as a covariate reduced the linkage signal at 3q27 by
1.34 LOD units {i.e., from 2.03 to 0.69). To assess the significance of this reduction, we
dropped a simulated SNP having the same allele frequency (0.30) through our families
10,000 times and tested the effect of including the (unlinked) simulated SNP genotype as
a covariate on the LOD score at 3q27. In no replicate did the simulated SNP data reduce
the signal by as much as 1.34 units. Moreover, two APM1 SNPs not associated with
adiponectin levels in this population, rs266729 (5') and rs822396 (intron I), changed the
LOD score by only -0.03 and +0.04 LOD units respectively. These findings strongly
support the hypothesis that the linkage at 3q27 is in large part explained by association
with the +2019 variant in APM\. Functional studies, additional genotyping and
association analyses, in progress, will be used to verify if the +2019 polymorphism is the
direct cause of variation in the adiponectin levels.

INSULIN-LIKE GROWTH FACTOR-! REGULATES ENDOGENEOUS RUNX2
ACTIVITY IN ENDOTHELIAL CELLS THROUGH A PI3K1ERK-DEPENDENT
AND AKT-INDEPENDENT SIGNALING PATHWAY.
Meng Qiao, Paul Shapiro, Rekesh Kumar, Antonino Passanisi.
Pharmaceutical Sciences, School of Pharmacy, University of Maryland, Baltimore.

Insulin-like growth factor-l (IGF-l) is an angiogenic and oncogenic factor that
activates several signal transduction pathways involved in the expression of
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transcriptional regulators of tumorigenesis. RUNX2, a member of the Ig-Ioop family of
transcription factors is expressed in vascular endothelial cells (BC) and regulates EC
migration, invasion, and proliferation. Here we show that IOF-I regulates post-
translational changes in RUNX2 to activate DNA binding in proliferating Be while
neutralizing IOF-IR antibodies abrogated RUNX2 activation. The phosphatidylinositol
3-kinase (pI3K) inhibitor, LY294002, reduced both basal and IGF-l-stimulated RUNX2
DNA-binding activity in the absence of changes in RUNX2 protein. Overexpression of
the phosphatidylinositol 3-phosphate phosphatase (PTEN) inhibited RUNX2 DNA
binding, confirming that PI3K signaling mediates RUNX2 activation. IGF-I treatment of
EC also resultedin ERKI/2 activation, which was abrogated by inhibition ofPI3K, thus
linking these two pathways in Ee. Treatment with U0126, which inhibits ERK1I2
activation, reduced IOF-I-stimulated RUNXl DNA binding, without affecting RUNX2
protein levels. In agreement with these results, overexpression of constitutively-active
MKKI increased RUNX2 DNA binding and phosphorylation. No additive effects of
PI3K or MAPK inhibitors on DNA binding were evident. Surprisingly, these IGF-I-
mediated effects on RUNX2 were not regulated by Akt phosphorylation, a common
downstream target ofPI3K, as determined by pharmacological or genetic inhibition.
However, expression of the dominant-negative OST-Pakl(83-149) vector, an inhibitor of
the pzt-activated protein kinase-l , reduced active ERK1I2 levels and inhibited both basal
and IGF-l-stimulated RUNX2 DNA binding, suggesting that Pakl mediates IGF-l
signaling and ERKI/2 activation to increase RUNX2 activity. These results indicate that
the angiogenic growth factor, IOF-I, can regulate RUNX2 DNA binding through
sequential activation of the PI3K1Pakl and ERKl/2 signaling cascade.

INOSITOL HEXAPHOSPHATE AND ITS ROLE IN ANGIOGENESIS.
Lori M. Rittel: Ivana Vucenik, PhD; Abullealam M. Shamsuddin, PhD.
Medical and Research Technology, University of Maryland-Baltimore

Inositol hexaphosphate (IP6) is a polyphosphorylated carbohydrate found ubiquitously
in nature. This compound has been recognized for a wide variety of treatment and
prevention, such as tumor inhibition, cancer prevention, and antioxidant activity. In this
study, we are investigating the ability ofIP6 to inhibit angiogenesis in vitro through it's
effects on endothelial cells. Inangiogenesis, new blood vessels are formed from the pre-
existing microvasculature through the processes of basement membrane degradation,
endothelial cell migration and proliferation, and tubular formation. These processes
allow the tumors the necessary vascularization for growth and metastasis. To assess the
effects ofIP6 on endothelial cell proliferation, migration, and matrix metalloproteinase
(:rvnv1P) secretion, we plated Human Retrovirus Transfected endothelial cells (HRVT),
and treated with various concentrations ofIP6. Endothelial cell proliferation was
measured using the plating efficiency assay and trypan blue exclusion stain. For plating
efficiency, the cells were grown over a period of 5 days, stained and counted. Plating
efficiency showed a statistically significant reduction in cell growth with 0.6 roM, and 1.0
roM concentrations of IP6 when compared to controls (p <0.05). For trypan blue, cells
were plated to confluency, treated with IP6, and counted at 2 and 4 days. Trypan blue
exclusion showed a statistically significant decrease in treated cell growth (p< 0.05) when
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compared to a control. A cell-wounding assay was used to assess cell migration patterns
while under the influence ofIP6. Again, a statistically significant reduction in cell
migration occurred after 1.0 mM treatment with IP6 when compared to the control
p<0.05). Zymography has not yet been performed, but will be used to assess MMP
secretion in control and treated cells. From this data, we conclude that IP6 may play an
active role in the inhibition of angiogenesis.

ROCKING THE BOAT:AFRICAN WOMEN AND MEN ON BOARD THE
HOSPITAL SHIP USS RED ROVER, 1862·1865.
Steve Roca.
History, University of Maryland, Baltimore County

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 women served in an
official capacity on board a naval vessel, working as Chambermaids, Laundresses, and
Nurses. Eight White 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 records reveal that it was the African women,
initially received as Contraband and subsequently trained, rated and even promoted
within the Navy to the rank of Nurse who deserve this credit and recognition.

A MOUSE MODEL TO STUDY SKELETAL MUSCLE INJURY INTRODUCED
BY LENGTHENING CONTRACTION.
Joseph A. Roche, Richard M Lovering, Robert 1Bloch.
Physical Therapy and Rehabilitation Science, School of Medicine.

Background and Purpose. Many acute muscle injuries occur as a result of eccentric
(lengthening) contractions, which are more likely to cause injury than concentric
(shortening) or isometric (same length) contractions. We previously developed an in
vivo model of muscle injury using the tibialis anterior muscle (TA) of the rat and shown a
loss of function (tetanic tension) and corresponding structural damage to the sarcolemma
and the cytoskeleton after a single, maximal, eccentric contraction. The aim of this study
was to adapt this model to the mouse, with the eventual goal of comparing wild type to
mutants. Methods. A maximal eccentric contraction of the left TA was performed on 10
normal (C57 BLlScSnlO) male mice (age, 7 + 1 weeks; weight, 20.9 +1.0 g). We
attached the foot of the mouse to a footplate controlled by a stepper motor, which moved
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the foot into plantar flexion at 9000/s through a 600 arc of motion. The TA was
stimulated 200 IDS prior to and throughout the movement. The contralateral TA served as
a control. Twitch and tetanic tensions and a fatigue index were measured with a load cell
attached to the distal tendon of the TA. In2 animals, sarcolemmal integrity was assessed
by looking for the intracellular presence of Evan's Blue Dye (EBD), which was injected
24 h prior to harvesting the TA. We also performed immunofluorescent labeling for
dystrophin on 12 urn sections of the TA. Results. Although not statistically significant
twitch tension, dropped from 231 + 116 in controls to 156 + 55 in injured TAs and
tetanic tension dropped significantly (p<.05), from 957 + 32 mN in controls to 607 + 82
mN in injured muscles. However, only 2% of cells from eccentrically contracted TA s
were EBD- positive compared to 0% in controls. We did not observe-a loss of dystrophin
in ecentrically contracted TAs compared to controls. Conclusion. The loss offunction of
TA muscle subjected to eccentric contraction is independent of alterations that increase
the permeability of the sarcolemma or cause dystrophin to be degraded. Future
experiments will assess the integrity and organization at the sarcolemma of other
membrane proteins, and assess other possible mechanisms that may contribute to the loss
of force/injury.

AUDITORY MOTOR PROCESSING IN TYPICALLY DEVELOPING
CHILDREN: A CROSS-SECTIONAL STUDY.
Renuka Roche, Christen Horn, Tzu-Yun Chang, Priya Viswanathan, and Jill Whitall.
Physical Therapy and Rehabilitation Sciences, School of Medicine, University of
Maryland, Baltimore

Auditory-motor processing (AMP) is an example of the integration between sensory
information and motor performance. There is limited literature on AMP in children and in
particular there is no information about when children learn to adapt AMP in response to
changed auditory information. The purpose ofthis study was to observe how well
typically developing children could adapt to the coupling between auditory signals and
fmger taps under gradual and abrupt changes in sensory cues. Twenty-four children
[Group 1 (4-6 years. n~8, M ~5.25 + 0.89), Group 2 (7-8 years. rr-S, M~7.56 + 0.53,
Group 3 (9-10 years. rr-S, M~ 9.44 + 0.53) participated. Movement difficulties were
ruled out using the Movement Assessment Battery for Children. Prior to the experiment,
auditory perceptual threshold was established using a psycho-physical staircase method.
Participants then tapped their index fingers alternately, in time with two auditory signals
presented via headphones for 25 sec. The session consisted of 2 blocks of 12 trials. In
both blocks, the first 2 and the last 2 trials had auditory signals with alternate beats that
were 1800 out of phase (baseline) with each other. In the abrupt condition the middle 8
trials had auditory signals that were 200 degrees (deg) or 225 deg out of phase
(depending on the perceptual threshold). In the gradual adaptation block, the middle 8
trials had 2 trials each that were 185 deg, 190 deg, 195 deg and 200 deg out of phase with
each other. The gradual and abrupt adaptation sets were given in random order and were
separated by a 5-minute break:. Movement was captured at 100 Hz using Motion Monitor
magnetic tracking system. As age increased, the perceptual threshold decreased. (Group
1: 32 deg + 10.84. Group 2: 29.44 deg + 9.5, Group 3: 26.67 deg + 10.6). Qualitative and
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statistical analyses indicate that group 1 was not able to modulate fingers taps in either
block. Group 2 and Group 3 were able to modulate in the abrupt block and only at 200
deg out of phase in the gradual b lock. Group 3 appeared more adult-like. We conclude
that, in the task of bilateral finger tapping, children are not able to adapt to a change in
auditory phasing information even though they can cognitively perceive that change, until
at least 7-8 years of age. In contrast to previous work with adult tapping, it would appear
that younger children do not subconsciously adapt to changed auditory information.

OPTICAL DEPTH COMPARISON OF THE UMBC ELASTIC LIDAR
FACILITY (ELF) AND THE MODERATE RESOLUTION IMAGING
SPECTRORADIOMETER (MODIS).
Raymond Rogers, Kevin McCann, Raymond Hoff, Wallace McMillan, Paul Menzel, and
Steve Ackerman.
Physics, University of Maryland, Baltimore County

The Elastic Lidar Facility (ELF) was used to study clouds and aerosols during the
ABOVE (AIRS BBAERI Ocean Validation Experiment) 2003 mission carried out at the
Chesapeake Lighthouse. The primary purpose of the ELF system was to provide a truth
measurement ofthe vertical profile the atmosphere, which included detecting clouds for
the ABOVE 2003 experiment. This played an important role in validating the AIRS
(Atmospheric Infared Sounder) cloud detection algorithms, where AIRS is an instnunent
aboard the AQUA satellite. Inaddition to this, the ELF data were compared to the
MODIS (The Moderate Resolution Imaging Spectroradiometer) optical thickness product
and the cloud phase product from the MODIS instruments on the AQUA and TERRA
satellites. The ELF and MODIS optical depths were also compared to a local AERONET
(Aerosol Robotic Network) site that determines optical depth by means of sun
photometers. The comparison found good agreement in optical depth for some cases and
poor agreement in others. This poster addresses the results of the comparison.

JEALOUS BEHAVIOR IN ROMANTIC AND SEXUAL RELATIONSHIPS
Vera P. Roquemore, MA.
Psychology, University of Maryland, Baltimore County

Male-female sexual relationships are amongst the most important that humans engage
in. They are necessary for our species to propagate and survive. However, competition
from others who are also seeking mates exists. Attraction to potential sexual partners
outside the relationship may lead to infidelity plus partial or complete defection from the
primary relationship. Inorder to keep a mate, humans must have abilities to prevent this
loss from happening. They must not only behave inways that are likely to maintain the
strengths of a relationship but must also protect and defend it from others. The construct
which summarizes the protective and defensive processes that occur in romantic and
sexual relationships is termed jealousy. Jealousy, as experienced by most people in
romantic relationships, has been defined as an emotional state that is aroused by a
perceived threat to a valued relationship or position, and it motivates behavior aimed at
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countering the threat. Though research done thus far has affirmed the experience of
sexual jealousy worldwide, little has been done to investigate actual jealous behaviors. It
is the behavior motivated by romantic and sexual jealousy that is the focus of this
presentation. Evolutionary theory has been useful in characterizing jealousy as a
functional set of behaviors that can be identified and studied. Researcher, David Buss,
has presented a taxonomy of jealous behaviors that range from vigilance to violence.
Many tactics are engaged in by both men and women. On the other hand, competitive
behavior such as display of financial resources was more often used by men. Whereas,
enhancement of physical appearance was more often used by women. The dissertation
research associated with this literature will investigate the following: (l) behaviors men
and women engage in when feeling jealous, (2) who the behaviors are aimed toward (i.e.,
partner, rival), and(3) whether men and women respond in the same way to sexual
infidelity and emotional infidelity triggers. Secondary analyses will investigate jealousy
as it is relates to adult attachment and cultural background as both may also determine
not just our willingness to act but the format for how we react.

HOME AND COMMUNITY BASED WAIVER PROGRAMS: ANALYSIS OF
VARIATION OF SERVICES BY STATE
Andrea Rubin.
Department of Gerontology, University of Maryland, Baltimore County

For most of the 20th century, long-term care has primarily taken place in an institution.
In 1981, Congress authorized the 19l5c Home and Community Based Services(HCBS)

waiver program to help fund services that would help deinstitutionalize individuals who
would benefit from a lower level of care. In 1992, there were 155 waivers in the United
States, which increased to 214 in 1999. There were 235,580 total participants in 1992,
which increased to 688,152 in 1999, an increase ofI92%. Total expenditures increased
per waiver participant from $9,187 in 1992 to $15,331 in 1999. These Medicaid
programs are broken down into waivers, home health care, and personal care services.
Medicaid Home and Community Based Services, also known as 1915c waivers, are
offered to each state while being federally matched to expand movement away from
institutionallong-tenn care. The funding is divided between people with Mental
Retardation/Developmental Disabilities, the aged, the aged/disabled, those with traumatic
brain injuries, AID/ARC victims, children, and mental health patients. Each state decides
where the money will be most useful while controlling the number of "slots" available in
order to control program costs. The following study will examine the total expenditures
as well as the total participant use of the services provided by Home and Community
Based Waivers. Service Category will also be described.

PHOTODYNAMIC THERAPY AS AN ALTERNATIVE TREATMENT FOR
SOME CANCERS AND AUTOIMMUNE DISEASES.
Jennifer Ruiz and Theresa Good. .
Chemical and Biochemical Engineering, University of Maryland, Baltimore County
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Certain cancers, including adult T cell leukemia and cutaneous T cell lymphoma, as
well as certain autoimmune diseases, are characterized by the abnormal expression of the
iN chain of the IL-2 receptor complex an the surface ofT cells. The use of this
abnormality to target disease associated T cells and selectively deliver toxins has been
suggested and has proved successful in many cases. This study describes the use of
monoclonal antibodies to deliver a photosensitizer, chlorine e6 (Ce6), to IL-2RfN
bearing T cells, as a way to increase effectiveness and selectivity of photodynamic
therapies. Selective destruction of leukemia T cells was achieved after photosensitizer
internalization and activation with a He:Ne laser. Blocking the IL-2R with and anti-IL-2R
monoclonal antibody showed a reduction of treatment efficacy, confirming the roll of this
receptor in the delivery ofCe6. However, attempts to block the receptor with IL-2
showed an increased efficacy; the reasons for this behavior are yet to be explained. The
treatment was successfully applied to normal human T-cells, activated with lectins to
express the IL-2R; the procedure proved to be more effective in killing this type of cell,
probably due to the expression of the full IL-2R complex, which has a higher affinity for
the monoclonal antibody carrier than the fN chain alone. Currently, efforts are focus on
elucidating the kinetics ofIL-2R expression on the hope of developing a model for
prediction of treatment dosage and effectiveness.

RELATIONSHIP BETWEEN METAL UPTAKE AND TOXICITY OBSERVED
AT THE PROTEIN LEVEL IN PSEUDOMONAS AERUGINOSA PAOI.
Lisa M Ruth and Brian P. Bradley.
Biological Sciences, University of Maryland, Baltimore County.

Although the complete microbe-mediated transfonnation of heavy metals to non-toxic .

end
products is not possible, microbial mechanisms such as bioaccumulation, reduction, and
precipitation can be manipulated to remove metals from the environment. In this study,
the relationship between metal toxicity and uptake were examined using Pseudomonas
aeruginosa PAOI and a proteomics approach was employed to assay differential protein
expression. Itwas hypothesized that exposure to various metal salts would elicit different
growth rates, protein and uptake responses and that proteins involved in transport and
resistance would be induced and identified. Cells were grown in MOPS minimal medium
to mid-exponential phase, harvested and exposed for lhr to five different metals salts,
namely cadmium (25ppm), copper (75ppm), cobalt (1Oppm), zinc (75ppm) and nickel
(35ppm). By exposing cells to the concentration of each metal that brought forth the
same reduction in growth rate and following growth spectrophoto-metrically, metal
toxicity was compared. Uptake of the metals from the media was studied by
measuring metal concentrations in harvested cells and their surrounding supernatant via
atomic absorption spectroscopy. Differences in both uptake efficiency and growth
rate/total yield were noted following metal exposure. Since proteins are often the first
response of a stressed organism to its environment, metal adaptation was measured at the
protein level using 2D polyacrylamide gel electrophoresis and an image analysis software
program (pDQuestT, Bio-Rad®). As predicted, each metal treatment resulted in a set of
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proteins that was specific to the exposure condition, referred to as protein expression
signatures (PES). The specifically induced proteins from each of the metals as well as
those commonly present in all metal exposures were excised from the gels, destained,
desalted and digested with trypsin. The resultant peptides were then identified by mass
using mass spectrometry (MALDI-TOF MS). Peak:masses of the proteins of interest
were inputted into a database specific to P. aeruginosa and matched against a library of
in silico protein digests. The most likely putative identification was determined to be the
protein with the greatest number of peptide mass fragment matches and the closest MW
and pI to the excised protein spot. Each identified protein was studied to suggest its
possible role in a sequestration, transport or repair pathway. Knowledge of metal-
induced pathwayscan be instrumental in deciding the best bioremediation strategy for a
contaminated area and can be used to screen for bioremediators from a suite of. .rmcroorgarusms.

"FLEXIMERS". COMPUTATIONAL MODELING, DESIGN AND SYNTHESIS
OF NOVEL SHAPE-MODIFIED NUCLEOSIDES.
Katherine L. Seley, Sarner Salim, Liang Zhang, Peter L O'Daniel.
Chemistry, University 0/ Maryland, Baltimore County

"Fleximers'' mimic purine bases by separation of the imidazole and pyrimidine moieties
with a C-C single bond. This structural modification serves to introduce flexibility into
the nucleoside while maintaining the necessary elements for molecular recognition. As a
result these fleximers could be used as dimensional probes for investigation of enzyme-
coenzyme binding site specifically S-Adenosylhomocysteine hydrolase.

CHANGING LENSES: A SECOND GENERATION OF OUTCOME MEASURES
FOR
WORKFORCE DEVELOPMENT.
Rebecca Sander.
School a/Social Work, University of Maryland, Baltimore.

Seven years after welfare reform, caseloads are down nationwide but many individuals
are still not working steadily. This presentation critiques the traditional outcome
measures in workforce development on both technical and conceptual levels and builds a
case for a second generation of measures. illustrations of what such measures might look
like are presented from the perspective of a hypothetical community-based organization
striving to provide workforce development services to the hard-to-employ.

THE SS WILLIAM H. WELCH.
James 1. Scott.
History, University of Maryland, Baltimore County

Launched on March 10, 1943 at the Bethlehem-Fairfield emergency shipyard in
Baltimore,:MD the SS William H. Welch was one of2,704 Liberty Ships constructed in
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the United States to carry men and material during World War II. It sank in a snowstorm
off the northwest coast of Scotland on February 26, 1944 with the loss of sixty-two men.
The Welch and her sister Liberty Ships were common sights in every port on every
continent during the war, yet, as ubiquitous as they were each of them had a unique story
to tell. This research pulls back from oblivion the disparate facts about the short life of
the SS William H. We1ch to tell its tragic story and to identify the lessons its life had to
teach. These facts were contained in the files of the War Shipping Administration, the
United States Navy's Tenth Fleet Convoy and Routing Files, the Operational Reports of
the Navy Armed Guard Commanders, and U. S. Coast Guard's official "Findings of Fact"
concerning the wreck of the Welch. AU these records are maintained at the National
Archives in College Park, :MD. Additional primary sources were wartime newspapers.
Secondary sources consulted addressed the issues involved in the Battle of the Atlantic,
Liberty Ship construction and their contributions to the war effort. The research
demonstrated that the SS William H. Welch was a microcosm of the United States'
dramatic response to the urgent need to increase oceangoing shipping capacity in the
early days of World War II. Its story illuminates both the positive and the negative
aspects ofthe nation's emergency shipbuilding program. Records from the Welch's two
cruises illustrate the conflicts inherent in managing a merchant vessel during wartime
when there were essentially two separate crews; the civilian seaman responsible for
sailing the ship, and the U.S. Navy armed guards responsible for manning the ship's
defensive guns. The official United States Coast Guard report on the shipwreck,
declassified for purposes of this research, detailed the sequence of events leading to the
Welch's grounding off the rugged Scottish shore, but did not attempt answer questions as
to why the wreck occurred. The SS William H. Welch was returning to the United States
empty. In that condition her captain was unable to regain a safe course when it had
gotten off the prescribed route during very difficult weather conditions. The trouble of
handling Liberty Ships when empty was well known, but the exigencies of the war
dictated that empty cargo ships return to the United States as quickly, and unencumbered,
as possible so they could be reloaded and returned to the war zone. Sending the Welch
home empty in the middle of winter put the crew at greater risk should they encounter
bad weather. When they did many of them paid with their lives.

DECISION-BASED CONCEPTUAL DESIGN OF A SOLAR-ELECTRIC BOAT.
Zekeriya Serhat Sener, Bill Wood.
Mechanical Engineering, University of Maryland, Baltimore County.

This work presents decision-based conceptual design applied to the design of a solar-
electric boat for the Solar Splash competition. Solar Splash is international intercollegiate
competition inwhich students design and construct a craft that must run on a combination
of stored battery energy and solar power to compete in sprint, endurance, and
maneuverability races. Because each race suggests a different optimal form, doing well in
the competition requires deciding on a basic hull form and adapting it for overall
performance. Uncertainty in the performance of the hull concepts is compounded by
uncertainty in the solar input. The presented work is focused on the conceptual design of
the boat: development and exploration of multiple hull concepts and the selection among
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them. Decision-Based Conceptual Design (DBD) draws on decision theory to formalize
this exploration process by: identifying those candidates most likely to succeed, exposing
aspects of design knowledge that might affect the order of those candidates, and by
measuring the degree of commitment that each candidate implies. Optimization plays a
role in this process - selecting among a set of concepts may mean selecting among the
best each has to offer rather than average performance within each. Robust design is used
to ensure that the resulting concepts are optimal with respect to the uncertainty inherent
to the problem. In applying these diverse techniques to a real problem, this work builds
an understanding of the strengths of each method and underlines the role each can play in
formalizing conceptual design. Hopefully, the methods also produce a winning boat
design. ., ...

ROLE OF THE N TERMINUS OF TRANSCRIPTION ACTIVATOR SOXS OF
ESCHERICHIA COLI IN PROTEOLYSIS MEDIATED BY LON AND FTSH
PROTEASES.
[shila M Shah and Richard E. Wolf, Jr.
Biological Sciences, University of Maryland, Baltimore County.

SoxS is the direct transcription activator of member genes of the soxRS regulon which
confers resistance to redox-cycling compounds in Escherichia coli. SoxS is synthesized
de novo in response to an inducing signal. Previously we have shown that the system
resets rapidly once the inducer is removed and using quantitative western analysis we
showed that SoxS is a highly unstable protein with halflife of -2 min. Using null
mutations of protease encoding genes, we found out that Lon protease plays the primary
role in this rapid tum-over and FtsH protease plays an auxiliary role. SoxS appears
completely stable in a Ion fisH double mutant. We also showed that rapid degradation
requires access to the N-terminus of SoxS. Here we describe our characterization of the
N-terminus of SoxS with respect to proteolytic degradation. We show that Lon degrades
SoxS in vitro with the same half-life of2 min., suggesting a direct relationship between
the protease and SoxS. The degradation seems processive as no cleavage products have
been identified so far. Using a set of 'alanine-stretch' mutants and N-terminal truncation
mutants we have identified residues/regions within the N-tenninus which playa primary
role in Lon-mediated turn-over. We show that certain alanine stretches beyond residue 17
do not affect the half-life of SoxS and that the first 40 residues of SoxS when fused to
stable protein GFP cause the fusion protein to be destabilized in a wild-type strain and
stabilized in a Ion null mutant. This suggests that residues within the N-terminus serve as
a signal for rapid degradation. Currently we are in the process of testing the entire
'alanine-stretch' scanning library of SoxS to determine if any other regions playa role in
stability.

CHARGE REGULATION IN PROTEIN ION-EXCHANGE
CHROMATOGRAPHY.
Hong Shen and Douglas D. Frey.
Chemical and Biochemical Engineering, University of Maryland, Baltimore County
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An extension of the stoichiometric displacement (SD) model for the ion-exchange
adsorption of dilute proteins is developed which accounts for the effects of hydrogen ion
Donnan equilibrium on the protein charge. The ability of the new model to fit retention
data when the fluid phase pH is near the protein pI and the effects of hydrogen ion
Donnan equilibrium are important is examined using four different proteins and four
different column packings. The results indicate that the model is able to fit retention data
using values for the protein pI and the change in protein charge with pH at the pl, i.e.,
(dzIdpH)pI, that are significantly closer to the values of these parameters determined by
isoelectric focusing and acid-base titrametry in free solution, respectively, as compared to
the values obtained by detennining the characteristic binding change as a function of pH
using the traditional stoichiometric displacement model. This suggests that when the fluid
phase pH is near the protein pI, charge regulation is an important cause of the
discrepancy between the electrical charge of a protein in free solution and the
characteristic binding charge from the stoichiometric displacement model. The results
also indicate that for the case where the fluid phase pH is near the protein pI, the new
model accounts for the effect of charge regulation during protein ion-exchange
adsorption more accurately than previous models in the literature.

PERSONAL PRONOUNS AND LANGUAGE RIGHTS IN THE SPANISH
SPEAKING WORLD: THE VOSEO YESTERDAY, TODAY, AND TOMORROW.
Anwar Singletary.
Modern Languages and Linguistics, University of Maryland, Baltimore County

Mastery of the system of personal address in Spanish, which includes subject pronouns
and their corresponding verbal paradigms, is essential for basic communication. The
choosing of subject pronouns is often conditioned by various socio-cultural factors. The
second person plural pronoun vosotros is used only in Spain, but it is universally
represented in Spanish textbooks. With the exceptions of the Dominican Republic and
Puerto Rico, the second person singular pronoun vas is used in all of Spanish speaking
Latin America to a greater or lesser extent. Many more millions of speakers use vos as
compared to vosotros. However, the literature shows that the use vos and its verbal
paradigms, also known as the voseo, is not taught in classrooms in Spanish speaking
countries and is not represented in textbooks. Inorder to explore its teaching in U.S.
classrooms, fifteen introductory Spanish language textbooks were randomly selected and
their tables, charts, indexes, cultural notes, and other relevant sections were examined.
The analysis revealed that only one textbook systematically presented the voseo. The
results ofthe analysis were compared to the treatment of the voseo in Latin America and
examined using concepts from the language rights discourse ofTove Skutnabb-Kangas.
Some of the same methods used to commit linguistic genocide were found in the selected
texts in relation to the voseo. The implications for Spanish language curricula, both in
the U.S. and abroad, are discussed as well as the significance of these findings for
intercultural communication programs.
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COST-EFFECTIVENESS ANALYSIS OF MARYLAND MEDICAL
ASSISTANCE. Charles A. Smith.
Social Work, University of Maryland, Baltimore

In response to the growing numbers, and cost, of Medicaid funded nursing home
expenditures for older adults, in July 2000 the state of Maryland implemented a Federal
1915C Waiver to provide community based services to Medicaid eligible individuals
aged 50 and over. MAW -OA was decided to achieve two goals: satisfy requirements of ..
the Supreme Court's Olmstead Decision, and to reduce overall state Medicaid
expenditures related to nursing home care for older adults. The mechanism by which
MAW-OA was designed to address these goals was to provide extensive community
based services, with the proviso that they must not exceed the state reimbursement rate
for Medicaid nursing home beds, to facilitate disabled individuals remaining in the
community rather than entering more expensive and restrictive nursing home facilities.
Data from Montgomery County, Maryland, which has approximately 10% of all MAW-
OA consumers, indicates that 3 Y:z years into the program that the goals of the program
have not been achieved. Data comparing consumers that were enrolled in MAW-OA
against individuals who were on the waiting list for services indicate that mean delay in
nursing home placement has been minor, targeting of services to those most at risk has
been ineffective, and cost savings have not been achieved. Findings from MAW-OA
programs in other states will be presented. Discussion will include recommendations
related to cost-benefit analysis issues of opportunity costs, "woodwork" effects,
recommended changes in state eligibility criteria, and potential alternative services to
achieve the identified goal of the original legislative statute.

RESILIENCE AMONG YOUNG ADULTS WITH PSYCHIATRIC DISORDERS
WHO
RETURN TO COLLEGE.
Alexa Smith-Osborne, LCSW-C, ACSW.
School of Social Work, University of Maryland, Baltimore

Objective: This is a predissertation literature review ofthe findings of recent studies
investigating factors contributing to college reentry by young adults who leave
postsecondary education due to: 1) preexisting psychiatric disorder or 2) to onset of
psychiatric disorder after college enrolhnent. Method: A search of electronic databases
and handsearch of two journals was done for relevant literature between the years of 1990
to 2004, as well as a hand and electronic search for earlier articles cited in recent major
studies. Results: 4.7% of college entrants who do not complete college have histories of
psychiatric disorders, and there is a 10% lower probability of college graduation among
people with a prior disorder than among those with no disorder. Persons with college-age
onset complete more semesters of college than those with early onset, but no difference
was found for number of college reeentries by age of onset. Among young adults with
preexisting psychiatric disorder, male high school graduates are more likely than women
to graduate from college, with conduct disorder for males and anxiety disorders for
females most associated with college failure. College reentry after educational leave due
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to psychiatric symptoms or associated academic failure is associated with briefer absence,
younger age, more previous semesters of college completed, higher GPA, clearer college
goals. For college students with disabilities, GPA was found to be the best predictor of
academic persistence, and academic persistence was the best predictor of academic
achievement.The following coping /resiliency traits were found to be associated with
lower psychiatric symptoms, higher self-esteem, and higher health and well-being:
optimism, spirituality, use of broad, non-peer social support networks, flexibility in
adjusting coping strategies to meet changing demands. Conclusions: Early and college
onset of psychiatric disabilities are associated with truncated educational attainment
which poses a high cost to society in terms of lost occupational and financial
productivity, failure to maintain a highly skilled workforce, and of associated lifestyle
behaviors which adversely influence health and functional levels of disability. In
response to these threats, our society, via the American Disabilities Act of 1990 and
various court actions, is calling upon post-secondary institutions to consider students with
psychiatric disabilities in the same context as students with other types of disabilities. Yet
the literature indicates that psychiatric disability is the least understood and least
academically support disability type on most campuses. To meet society's challenge, it is
important for postsecondary institutions to understand factors which may support
academic persistence and educational attainment in this population.

RADIATION-INDUCED GENOMIC INSTABILITY AND CHANGES IN GENE
EXPRESSION.
Andrew R. Snyder and William F. Morgan.
Molecular and Cell Biology Graduate Program, University of Maryland, Baltimore

Ubiquitous throughout the environment, ionizing radiation is capable of inducing DNA
damage and ultimately cancer. Conventional paradigms hold that ionizing radiation
induced mutations and chromosomal rearrangements are fixed in the genome of the
irradiated cell, persisting for generations thereafter. Yet, in the last decade it has come to
light that ionizing radiation can also induce a delayed transmissible genomic instability in
the progeny of cells surviving the initial insult, demonstrated by numerous endpoints
including chromosomal instability. Occurring frequently, genomic instability can be
observed in the GMI 0115 human-hamster hybrid system in -3%/Gy of cells surviving
irradiation, making it unlikely that a gene mutation resulting from exposure is the
initiating event. In this study we tested the hypothesis that cells exhibiting radiation-
induced genomic instability display an altered pattern of gene expression versus those
that remain stable after irradiation. An 1152 human cancer eDNA microarray was used
to assay gene expression differences in two pools of two unstable clones versus an
irradiated but stable clone. Two criteria were used to find differentially expressed genes
in unstable clones. First a fold-change test was applied to the data, where a differentially
expressed gene had a least 6 of8 data points showing a +/- 2.0-fold change versus
control. Sixty-nine genes met this standard, and all were under-expressed in the unstable
clones versus the stable clone. Second, the Significance Analysis Microarray software
package was applied to the data to find statistically significant changes in gene
expression. Two hundred and twenty-one genes were significantly under-expressed using
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this approach, including 68 of 69 genes uncovered using the fold-change method. This
68-gene set was analyzed by placing these into different biological pathways based on
KEGG designations for each gene. Eighteen genes fell into well-known pathways
according to this database, including those for cell-cycle control, NFkB signaling, and
protein degradation. Five other genes not fitting into these categories, superoxide
dismutase 1, BRCA2, ERCC2, E2A1Rad6, aud au EST with similarity to ROOSOwere
added to the list for confirmation due to roles in DNA repair. Verification of differential
gene expression and examination of pathway defects was performed to examine what
roles these genes may play in the initiation and perpetuation of radiation-induced
genomic instability. .This work was supported by NIH grant CA73924.

THE TRANSCRIPTOME OF UROPATHOGENIC ESCHERICHIA COLI
DURING
URINARY TRACT INFECTION.
Jennifer A. Snyder, C. Virginia Lockatell, Brian J Haugen, David E. Johnson, Rodney A.
Welch, Harry L. T Mobley.
Microbiology and Immunology, University of Maryland, Baltimore

Escherichia coli is the most common etiologic agent of urinary tract infections, which
lead to an estimated 8 million annual physician visits in the United States alone. To
increase our understanding of the mechanisms by which uropathogenic E. coli cause
urinary tract infections, we examined bacterial gene expression in the experimental
murine model of ascending urinary tract infection. Based on the sequence of
uropathogenic E. coli strain CFT073, a pathogen-specific DNA microarray that includes
each ORF was used to analyze the transcriptome of this strain isolated directly from the
urine of infected CBNJ mice. Invivo expression profiles were compared to E. coli
CFT073 grown statically to exponential phase in rich medium, revealing the strategies
this pathogen uses in vivo for colonization, growth, and survival in the environment of
the urinary tract. The most highly expressed genes overall encoded translational
machinery, indicating that the bacteria were in a rapid growth state despite specific
nutrient limitations. Expression of type 1 fimbriae, a virulence factor involved in
adherence, was highly upregulated in vivo. Indeed, fimA, the gene encoding the type 1
fimbrial major structural subunit, was the most highly expressed gene in vivo after
ribosomal protein genes. Five iron acquisition systems were all highly upregulated
during urinary tract infection, as well as genes responsible for capsular polysaccharide,
LPS synthesis, drug resistance, and microcin secretion. Surprisingly, many genes
involved in motility and chemotaxis were downregulated relative to in vitro expression.
Besides assessing the expression of virulence determinants by the pathogen in the host
environment, the bacterium also acts as a bioprobe in vivo that characterizes this
environment. We can predict that the urinary tract environment is nitrogen- and iron-
limiting, phosphate-abundant, of moderate aeration, and of high osmolarity.
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A NUMERICAL SOLUTION OF A REACTION-DIFFUSION SYSTEM WITH A
FAST REACTION.
Ana Maria Soane.
Department a/Mathematics and Statistics, University ojMaryland, Baltimore County.

A chemical process involving three reactive species in two reactions is modeled by a
non-linear system of three reaction-diffusion equations. This model exhibits both a
transient layer in time and an interior layer in space. Therefore, the problem is
challenging numerically. A numerical method was developed that was able to capture the
relevant behavior. Results both for the steady-state problem and for the transient problem
will be presented.

ULTRASTRUCTURAL COMPARISON OF MITOCHONDRIA IN
POSTMORTEM STRIATAL PATCH AND MATRIX COMPARTMENTS FROM
PATIENTS WITH sCmZOPHRENIA.
Shahza Somerville.
Department of Biological Sciences, University of Maryland, Baltimore County.

Regional cerebral blood flow studies have shown a decrease in striatal metabolism of
patients with schizophrenia (SZ), which is normalized by antipsychotic drugs (APDs) but
only when symptoms improve. This research expanded our previous study that
hypothesized that this decreased metabolism is the result of abnormalities in
mitochondria, the energy producing organelles. The striatum is composed of striosomal
(patch) and extrastriosomal matrix (matrix) compartments that differ in several aspects
including neurochemical content and connectivity. Mitochondrial number in the patch
and matrix were analyzed separately to test the hypothesis that there are more profound
differences in the patches (linked with limbic function which is perturbed in
Schizophrenia) ofSZs compared to normal controls (Nes). Postmortem tissue was
obtained from the Maryland Brain Collection: SZ, n=15, mean age=50, mean PMI=5;
NCs, n=8, mean age=43, mean PMI=5. Electron micrographs were taken from the
caudate and putamen (areas of the striatum) and mitochondrial and synapse number
were tallied in serial sections using stereology. Calbindin staining, which selectively
stains the matrix, was used to differentiate patch and matrix compartments. Significant
differences (p<0.05, ANOV A or t-test) are reported. Mitochondria (mito) per synapse in
the entire cohort of SZs compared to Nes was reduced by 23% in the caudate and 30%
in the whole putamen. -In the putamen matrix, there was a 24% decrease in mito. per
synapse and 24% fewer mito in axon terminals in SZs compared to NCs. When dividing
the SZ cohort by DSM N subtype there were fewer mito in the neuropil of SZs with
paranoid diagnosis compared to NCs (21 %) and chronic undifferentiated
SZs(CUT)(24%) in the caudate matrix. In the putamen matrix there were fewer mito. in
axon terminals (30%) and mito. per synapse (44%) in treatment responsive SZs compared
to NCs and compared to treatment resistant (36%) SZs. Based on this data mitochondrial
number is differentially affected in SZs according to diagnostic criteria, treatment
response and compartmental organization. Fewer mitochondria could mean there are less
energy demands in the striatum ofSZs or the energy demands are not being met.
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VIRTUAL TELESCOPES IN EDUCATION.
Kumar Somesh.
Department a/Computer Science, University of Maryland, Baltimore County.

Virtual Telescopes in Education (VTIE) aims to be a complete portal for teachers and
students interested in astronomy. To achieve this end, we are developing and adding
services for teachers as well as students. The portal aims to inspire among young
astronomy students by allowing them to observe celestial objects as if they were
professional astronomers. VTIE guides them through writing proposals-collecting data
and ultimately reporting their results. Students can use archived data, or, in some cases,
make their own observations by remotely controlling a telescope. Inorder for students to
be able to control telescopes, teachers had to schedule appointments on telescopes
through Telescopes in Education (TiE). We are, hence, developing a telescope scheduling
interface that chooses the best telescope for the teacher based on the object that the
student wants to observe. We are also developing a telescope operator interface to allow
telescope operators to easily handle their telescope schedule. The operators will be able to
register their telescope and provide information about the different instruments on the
telescope. This will enable VTIE to choose the best telescope for observing a particular
celestial object. The operator will be able to re-allot time slots in case of bad weather or
other reasons. Additional portal functionality will be discussed.

BEHAVIOR OF THE INADVERTENT PH TRANSIENT FORMED BY A SALT
GRADIENT IN THE ION-EXCHANGE CHROMATOGRAPHY OF PROTIENS.
Jessica Soto Perez and Dr. Douglas D. Frey.
Department of Chemical and Biochemical Engineering, University of Maryland,
Baltimore County.

The inadvertent pH transient produced when a step change in salt concentration is used
as the eluent in chromatography was studied experimentally using anion-exchange
column packings. Inorder to interpret the experimental results, a local-equilibrium
theory, which ignores mass-transfer effects and which predicts the effluent concentration
and pH profiles, was developed. The validity of the local-equilibrium theory was verified
to a full numerical solution, which includes mass-transfer effects, obtained using the
method of characteristics. The predictions from the local-equilibrium theory were
observed to largely agree with experimental results. Detailed comparisons of the
experimental results and the local-equilibrium theory permitted the observed trends for
the pH transients to be interpreted in terms of the physical properties of the column
packing and mobile phase. The results of this study are useful for the design and
optimization of ion-exchange processes using salt gradient elution where it is desired,
limiting the exposure of eluent proteins to the inadvertent pH transient caused by salt
gradient.
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THE PSYCHOMETRIC PROPERTIES OF NEUROPSYCHOLOGICAL
INSTRUMENTS IN A UNIVERSITY SAMPLE.
Robert 1. Spencer, Sarah E. Oberlander, & Leigh A. Gemmell.
Department of Psychology. University of Maryland, Baltimore County

The Trail Making Test (TMT) and the Stroop Color and Word Test (SCWT) are two of
the most widely used tests in neuropsychological assessment. Although these instruments
are commonly used in clinical assessment and research investigations with impaired
populations, these tests are also used in research with unimpaired populations. For this
reason, the current report describes the psychometric properties of these instruments in a
healthy university sample. Forty-two undergraduate volunteers from the University of
Maryland, Baltimore County (35 female; 9 African-American, 19 Caucasian, 3 Asian-
American, 3 Latino, and 8 multiracial) were given the TMT and the SCWT between one
and 21 days apart. The reliability of the measures derived from these tests was assessed
by way of Pearson product-moment correlation coefficients and practice effects were
established by way of paired sample t-tests. The speeded portions of each test were found
to be associated with significant practice effects, with participants becoming faster during
the second test session. Reliability coefficients for the standard measures of the TMT,
while of a magnitude that is somewhat below that which is considered acceptable for
clinical purposes, was in a range that is generally considered adequate for research
purposes, ranging from .53 to .69. The reliability coefficients for the standard measures
of the SeWT were comparably higher, ranging from .69 to .89. The derived processing
efficiency indices of each of these measures were associated with poor reliability (r<.50).
It is concluded that the primary measures of the TMT and the SCWT are associated with
significant practice effects, indicating that caution should be employed when interpreting
apparent "improvement" is scores over time. The finding of poor reliability of the TMT
in this sample has direct implications for cognitive research with healthy samples. For
example, if the more robust reliability estimates obtained in impaired samples are used in
power analyses for studies designed to employ healthy participants, estimated sample
sizes would be inadequate. The SCWT was found to be highly reliable in this sample,
with estimates similar to those obtained in other samples, and with university students
using other versions of the task.

THE EFFECT OF ETHNICITY ON BODY IMAGE IN UNIVERSITY WOMEN.
Alyson K. Spurgas.
Department of Sociology, University of Maryland, Baltimore County

-.
Poor body image is an issue that affects many women. Researchers have found that

body image can influence a woman's self-esteem, her assertiveness, and even her
attitudes regarding sexual behavior and expressiveness. Although much research has>
examined issues surrounding body image among White women, less research has
examined this issue among diverse ethnic and cultural groups. The goal of this study is to
examine university women's perceptions of their bodies and to determine whether
differences exist among women of diverse ethnic and cultural backgrounds. A
questionnaire was administered to a sample of university women in the spring of 2003.
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Results indicate that the majority of the participants have negative perceptions of their
physical selves irrespective of ethnicity or cultural background, compare their bodies to
those of other women, and feel that men are not held to the same physical standards as
women. This paper concludes with a discussion of possible reasons for the homogeneity
of'pocr body image in the women studied and notes possible implications of these
findings for women in general and university students more specifically.

EVALUATION OF THE PERCENTAGE OF LENS CULINARIS
AGGLUTININ-RE.~CTIVE ALPHA-FETOPROTEIN, A SERUM TUMOR
MARKER FOR HEPATOCELLULAR CARCINOMA.
Tracey Sulton, Debra Bruzek and Lori Sokoll.
The Department of Medical and Research Technology, School of Medicine, University of
Marylan, Baltimore

Background: Hepatocellular carcinoma (HCC) can frequently complicate the natural
history ofliver cirrhosis, particularly cirrhosis caused by viral hepatitis. The marker
currently used for HCC is alpha-fetoprotein (AFP). AFP-L3%, the lens culinaris
agglutinin-reactive fraction of AFP, is a glycoform of AFP that has an additional 1-6
fuctose residue attached to the reducing terminus ofN-acetylglucosamine. AFP-L3%
levels are considered superior in specificity and sensitivity to serum total AFP levels.
The aim of this study was to evaluate the analytical performance of AFP-L3% marker.
Method: AFP and AFP-L3% were analyzed on the Wako LiBASys (liquid binding assay
(LBA) system) (Wake Chemicals) an automated analyzer that uses a liquid-phase antigen
and antibody reaction system. Within-run precision consisted of twenty-one replicates
using two levels of controls. Between-run included five replicates using two levels of
controls and saline for two runs over ten days. The linearity was determined using
defined samples provided by Wako Chemicals. A panel of75 samples were analyzed at
both Johns Hopkins Medical Institution and Wako Chemicals and results compared.
Assay linearity was confirmed up to 928.8 ng/ml for AFP and 97.2 ng/ml for AFP-L3%.
The detection limit was 0.8 ng/ml and 0.1 ng/ml for the AFP and AFP-L3% assay,
respectively. Conclusion: Overall the AFP and AFP-L3% assay had excellent precision,
measuring range and sensitivity. As shown in the patient correlation table there is also
good agreement between sites for specimens analyzed for AFP and AFP-L3% at Johns
Hopkins Medical Institution and Wako Chemicals. In summary, the AFP-L3% maker
had acceptable analytical performance for its use as a serum tumor marker for HCC.

STATISTICAL ANALYSIS OF PROTEOMICS DATA: A PERMUTATION
TEST.
Oleksandr Sverdlov, Ravi Siddani.
Department of Mathematics and Statistics, University of Maryland, Baltimore County

An important application ofproteomics is comparison of2D gel images of protein
mixtures taken from several treatment groups. These images can be coded as binary
30x30 matrices, with 1 indicating the presence, and 0 the absence, respectively, of a
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protein in a gel. A permutation test has been implemented to see whether gels taken from
6 treatment groups have different structures. Distributions of permutation test statistics
and the corresponding p-values were obtained for each pair of treatments under
consideration. The results may be interesting to researchers in the field of environmental
proteomics.

INVOLVEMENT OF THE NUCLEOTIDE FOLLOWING UGA and POSITION
1054OF 16S RIBOSOMAL RNA IN NONSENSE SUPPRESSION.
Dwayne Taliaferro, Nicole Deen, and Dr. Philip Farabaugh.
Department of Biological Sciences, University of Maryland, Baltimore County

The production of proteins is facilitated by the recognition of codons by specific a
tRNA bound to an amino acid. Recognition is due to hydrogen bond interactions between
the codon and the anticodon on tRNA. However termination of protein synthesis is not
facilitated by recognition of stop codons by tRNA. Termination in both eukaryotes and
prokaryotes is accomplished by recognition stop codons by release factors. Release
factors are proteins that recognize specific termination codons. In prokaryotes there are
two release factors, release factor 1 and 2. Release factor 1 recognizes the stop codons
UAA and UAG. Release factor 2 recognizes the stop codons UAA and UGA. How
release factors recognize codons is unknown. The nucleotide following the stop codon
UGA has been implicated to have a role in recognition oftennination codons by
prokaryotic release factor 2. Mutations in the nucleotide following UGA (fourth base)
cause a reduction in stop codon recognition (suppression). Statistical analysis and
experimental evidence shows that recognition dependent on the nucleotide following
UGA has the hierarchy U>G>A>C. Mutations in the cytosine 1054 (CI054) of 16S
ribosomal RNA also confer UGA suppression. but the hierarchy for stop codon
recognition hasn't been established. Structural mapping and cross-linking analysis have
shown that the nucleotide following UGA and C 1054 are in close proximity within the
ribosome. However, their effects on UGA stop codon suppression have not been studied
together. Through mutagenesis of both the 1054 position of l6S and the nucleotide
following UGA, I will be able to examine termination efficiency by altering the fourth
nucleotide and the identity of position 1054.

ZN TRANSPORTERS IN THE OSTEOBLAST: hZIPI and hLIV-I AND
OSTEOBLAST DIFFERENTIATION.
Zhihui Tang, Anandarup Gupta.
Department of Biomedical Sciences, University of Maryland Baltimore

Zn (Zn) is an essential trace element that has been implicated in diverse metabolic and
signaling pathways. Zn has been previously reported to have an anabolic effect on bone
formation, partly through stimulation of osteoblast (OB) proliferation and differentiation.
Therefore, Zn deficiencies lead to retardation of bone growth. The mechanisms for
uptake of Zn into osteoblasts (OBs) have not been examined in detail. There are several
families of Zn transporters that have been characterized in mammalian cells, which
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function in either uptake or efflux ofZn. We have proposed to characterize some of the
Zn uptake mechanisms in human (h) DB-like cells. First, we demonstrate gene
expression of two recently characterized Zn transporters, namely the ubiquitous h (Zrt,
Irt-Iike Protein) ZIPl and hLIV-l (that is highly expressed in cancerous tissues) in both
OBs and osteoprogenitor cells. Second, protein expression of both transporters were
demonstrated by Western blot analysis: a ~40kDband and probable dimers were
detected for ZIPl, whereas an ~81kDprotein was detected for LN-l. Third, the sub
cellular localization of both these transporters showed both a plasma membrane
and diffuse cytoplasmic distribution. Fourth, we examined the regulation ofhZIPl in
human mesenchyma] stem cells (hMSCs) that can undergo differentiation into OB-like
cells in an osteogenic culture medium. Our data indicate that both the gene expression
and activity of these Zn transporters were increased during the differentiation pathway.
Finally, we are in the process of determining a functional role for these Zn transporters in
OB differentiation. For this purpose, we are using antisense oligodeoxynucleotides
against hZIPl to determine whether reduced protein expression has a functional
consequence on DB differentiation markers such as alkaline phosphatase (ALP) gene
expression and activity, and degree of mineralization. Our current data suggests that
during the differentiation of osteoprogenitor cells in OBs, these two Zn transporters are
also regulated. We believe that this study suggests that the expression and activities of
Zn transporters may be an additional marker for OB differentiation, and provide insights
into the anabolic effect of Zn on OB function.

SOME P-PROPERTIES FOR LINEAR TRANSFORMATIONS ON THE
LORENTZ CONE.
Jiyuan Tao.
Department Mathematics, University of Maryland, Baltimore County

A real square matrix is said to be a P-matrix if all its principal minors are positive. It is
well known that this property is equivalent to: the non-sign-reversal property based on
the component wise product of vectors, the order P-property based on the minimum and
maximum of vectors, (Lipschitzian) homeomorphism property of the normal map
corresponding to the nonnegative orthant. In this talk, we describe analogs of these
notions for a linear transformation defined on the Lorentz cone (the cone in Ron
consisting of vectors whose first component is greater than or equal to the 2-nonn of the
(n-l)-vector of other components). We will also talk about complementary problems over
the Lorentz cone.

EFFECT OF PACKING METHOD PARAMETERS ON DISPERSION
PHENOMENA IN SMALL DIAMETER CHROMATOGRAPHY COLUMNS
CONTAINING A MICROPELLICUR STATIONARY PHASE.
Delphilia Taylor and Douglas Frey.
Department of Chemical and Biochemical Engineering, University of Maryland,
Baltimore County
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A novel method of decoupling local and overall dispersion using forward and bi-
directional van Deemter experiments is described. Several columns varying in diameter
from analytical scale to micro bore are packed with a slurry packing method for use in
high-pressure liquid chromatography. The columns are tested by eluting a protein sample
under non-adsorbing conditions and obtaining a reduced plate height value. Forward
directionally, the eluite flows through the top ofthe column, and out of the bottom, and
bi-directionally, the e1uite flows in through the top of the column, after which the flow is
reversed and the eluite exits the top of the column. The columns are then repacked under
various conditions and retested. The theories of Giddings, van Deemter, and Bischoff
and Levenspiel are employed to quantify the results, and efforts are made towards
understanding the importance of various packing method parameters. The results of this
study are useful for optimizing the packing of analytical scale, narrow bore, and micro
bore columns effectively with novel micropellicular particles that will integrate into new
proteomic and chromatofocusing techniques.

NOISE IN MACROSCOPIC REALIZATION OF QUANTUM EFFECTS
Sulakshana Thanvanthri. Morton H. Rubin
Physics, University of Maryland Baltimore County

A theoretical calculation for macroscopic realization of 'Ghost Interference' which is
purely quantum effect, is presented using an Optical Parametric Amplifier as a source of
photons. The emphasis is on the increased levels ofnoise' and consequent loss of
quantum correlations.

AHA: AUTOMATED HOMOLOGY ALERT - A BIOINFORMATICS TOOL TO
AUTOMATE BLAST SEARCHES AND HOMOLOGY ALERTS
T. E. Thate and H. Liu
Information Systems, University of Maryland Baltimore County

A common practice among molecular biologists is to routinely conduct BLAST
searches for nucleotide or amino acid sequences of interest to the GenBank or other
public databases to find homologous sequences. The searching is usually done manually
through submitting a query sequence using NCBl's BLAST search web interface, waiting
for a few seconds or minutes for results, and then inspecting the results manually for
similar sequences. The whole process is time consuming and error prone. Additionally,
GenBank as well as other databases grow exponentially. The same query sequence may
have more BLAST hits after a short period oftime. Researchers may need to repeat the
BLAST search for the same sequence regularly in order to stay up-to-date with current
genome sequencing projects. Related work: There are several alerts systems to automate
the searching process. Web Homology Alert Service (WHALES) is only available to NIH
scientists and only checks the selected weekly updated database. Another system is
SWISS~SHOP, which can search either the weekly updated database or the complete
database. Both systems send the complete BLAST report in an email without any analysis
of the results. We have developed an automated system, called Automated Homology
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Alert (AHA), which automates both the BLAST searching process and the homology
analyzing process of the BLAST search results. AHA was developed using Perl and
MySQL database. There are three components in the system. The first component is a
knowledge database that stores sequences of interest, the corresponding researcher's
email address, and current homology hits. The second component is a searching
processor, which submits a BLAST request for each sequence in the knowledge database,
and stores the corresponding request identifier (RID) in the database. The third
component is an analyzing processor, which retrieves the BLAST searching hits using the
stored RIDs and then analyzes the results. For hits that are not currently present in the
knowledge database, the processor inserts the hits to the knowledge database, and at the
same time, adds the hits to an email that will be sent to the associated specific researcher.
The processors can then be scheduled to run regularly using "Task Scheduler" in
Windows©? or potentially "Cron" in Unix or Mac OS X. Depending on the number of
sequences of interest in the knowledge database, the analyzing processor needs to be
scheduled after the searching processor has finished and enough time has passed as to
allow the BLAST engine to finish the BLAST searching processing. All of the processors
can be set to run at any time, but usually they should be scheduled to run during non-peak:
hours. The knowledge database can be used as a resource for further analysis. For
example, queries can be created to look at all the hits in a certain region of a protein.
These hits can then be aligned to form a consensus sequence. Future versions of AHA
may include some fimctionality for simplifying this type of analysis. We have presented
an automated homology alert (AHA) system that automatically conducts BLAST
searches for sequences of interest on a routine basis and compares the result to previous
BLAST results in order to determine if there are any new homologous sequences (hit).
This system then alerts the user by email if any new bit( s) are found.

OPTIMAL ALLOCATION IN MULTI-ARMED CLINICAL TRIALS
Yevgen TymofYeyev, William F. Rosenberger and Feifang flu
Mathematics and Statistics, University of Maryland Baltimore County

We derive optimal allocation proportions for Kvtreatment clinical trials. These
allocation proportions minimize certain criteria, such as the total sample size or the
expected number of treatment failures, while maintaining desired power of the test of
homogeneity that compares K-l treatment to the control. The optimal solutions, obtained
using convex analysis, occur on the boundary, eliminating all but two treatments, and
hence some additional smoothing techniques are required to implement a randomization
procedure that targets theoretically optimal allocation. We also compare the derived
optimal allocation with allocation that is obtained by skewing equal allocation where one
constrains on some functions of the variance structure.

ULTRA-HIGH ACCURACY NON-LOCAL TIMING AND POSITIONING-
BEYOND THA CLASSICAL LIMIT
Alejandra Valencia. Giuliano Scarcelli, Yanhua Shih
Applied Physics, University of Maryland Baltimore County
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We report a proof-of-principle experiment which demonstrates a novel concept for
ultra-high accuracy non-local timing and positioning, such as one-way synchronization of
distant clocks. The ultra-high accuracy relies on the non-local features of entangled
states. We show that the measurement can achieve, in principle, resolutions beyond the
classical limit.

THE NEW METROPOLITAN REALITY: RETHINKING THE TRADITIONAL
MODEL
Bernadette Hanlon, Thomas J. Vicino, & John Rennie Short
Public Policy, University of Maryland Baltimore County

This paper critically evaluates the traditional metropolitan model of an urban core and a
homogeneous suburban ring. Using place data from the Bureau of Census from 1980-
2000, we examine 1,639 suburbs from a sample of 13 metropolitan areas. We identify
poor, manufacturing, black and immigrant suburbs to show that metropolitan areas are
less a simple dichotomous structure and more a mosaic of very diverse suburban places.
The results of this study suggest the need for a more subtle framework to better
understand the structure of metropolitan areas. We call for the creation of new
models that more accurately reflect the "new metropolitan reality."

AUDITORY MOTOR SYNCHRONIZATION TO CONSCIOUSLY
PERCEPTIBLE AND SUBLIMINALLY CHANGING AUDITORY STIMULI
Viswanathan, P., Horn, c,Chang, T, Vanapalli, R., Whitall, J
Physical Therapy and Rehabilitation Science, University of Maryland, Baltimore

The ability to form and adapt sensorimotor coupling can be investigated by fmger
tapping experiments in the presence of a changing external stimulus. The contrast
between gradual (imperceptible) and abrupt (perceptible) changes in sensory stimuli
is the focus of the present experiment. Our experimental paradigm utilized bilateral
alternating tapping. Ten adults <M~25 years, SD~1.3) alternately tapped their index
fingers for 25 second trials in time to auditory cues provided through headphones.
Sensors were attached to the fingers to measure movements through a magnetic
tracking system. Each set of gradual or abrupt change consisted of 6 conditions with 2
trials per condition. After 2 baseline trials where signals were antiphase (1800 out of
phase), the gradual set consisted of moving one signal 50 (under subliminal perception of
the individual) every 2 trials until the beats were 2000 (out of phase) after which 2
baseline trials followed to test for after-effects. The abrupt set consisted of 8 middle trials
with a 200 or a 450 phasing change (depending on the perceptual threshold of the
individual since it needed to be a perceptually noticeable change). Prior to the
experiment, a psychophysical staircase paradigm was used to determine the perceptual
thresholds of each individual. The 2 trials per condition were averaged and a l way
repeated ANDV A run on the between finger phasing relationships, The main results were
<a) individuals showed a range of perceptual thresholds from 10· to 40· <M~21·;

83



SD= I0); (b) adaptation to the abrupt condition was immediate and stable over the trial;
(c) adaptation to the gradual conditions was less immediate and stable but was
statistically evident by the 200 shift; (d) Subjects who were unable to detect a 200 shift
prior to the experiment still adapted in the gradual conditions. These results are
discussed in relation to previous studies on unilateral tapping and to the two-process
model of synchronization where phase changes are assumed to be largely automatic.

THE RUNX2 TRANSCRIPTION FACTOR COOPERATES WITH THE YES-
ASSOCIATED PROTEIN, YAP65, TO MODULATE CELL TRANSFORMATIONCD Michele 1. Vitolo. William M Mahoney, Jr. , Ian E. Anglin, and Antonino Passaniti
Biochemistry and Molecular Biology, University of Maryland, Baltimore

The Runt domain transcription factors (RUNX 1,2,3) play key roles in vascular
development and tumorigenesis, functioning as either activators or repressors of target
genes. Specifically, RUNX2 is a strong repressor of the cyelin-dependent kinase
inhibitor p21 (CIP I). The repression of the p21(CIP I) promoter by RUNX2 may be
due to multiple corepressor interactions. In this study, RUNX2 was found to interact
with the coactivator Yes-associated protein (YAP65) via a proline-rich segment in the C-
terminal region. The association ofY AP65 with RUNX2 alleviated transcriptional
repression of the p21(CIPI) promoter. Inaddition, the combination ofRUNX2 and
YAP65 significantly increased oncogenic transformation ofNll-I3T3 cells. To determine
whether the effect ofY AP65 was due to a direct interaction with RUNX2, a RUNX2
mutant (P409A) that was predicted not to bind YAP65 was generated. RUNX2(P409A)
retained the ability to bind DNA and repress the p21(CIPI) promoter as shown by DNA
precipitation and luciferase-reporter assays, respectively, but exhibited impaired ability to
bind YAP65. However, in contrast to wild-type RUNX2, RUNX2(P409A), did not
cooperate with YAP65 to promote anchorage-independent growth ofNIH3T3 cells.
These results suggest that the direct interaction of YAP65 with RUNX2 regulates
transcriptional activation ofthe p21(CIPI) promoter and transformation ofNIH3T3 cells.

ICPIOPK-MEDIATED PROTECTION FROM APOPTOSIS TRIGGERED BY
NGF WITHDRAWAL INVOLVES MULTIPLE SIGNALING PATHWAYS
Samantha Q. Wales and Laure Aurelian
Pharmacology and Experimental Therapeutics, University of Maryland, Baltimore
School of Medicine

Apoptosis is a major component of numerous neurodegenerative diseases. Gene therapy
to inhibit apoptosis suffers from limitations related to delivery and long term expression
of potential therapeutic genes. We have previously shown that the herpes simplex virus
type 2(HSV -2) gene ICPI OPK has antiapoptotic activity in virus-infected hippocampal
cultures, involving activation of the ERK survival pathway and induction of the anti-
apoptotic protein Bag-L To examine whether ICPI OPKprotects from apoptosis triggered
by nerve growth factor (NGF) withdrawal, we stably transfected PCI2 cells with
ICPIOPK (clones PC70 and PC47) or a kinase-negative ICPIOPK mutant (clone 15-5).
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Expression of the transfected gene was seen in all cultures at passage 6 as determined by
immunoblotting. Expression was retained in PC70 and l5~5 clones at passage 25, but it
was no longer detected in PC47 cells. Passage 25 cultures differentiated (4 days) by
growth in medium containing 100 ng/ml of nerve growth factor (NGF) were examined
for apoptosis induced by NGF withdrawal using the TUNEL assay. The % TUNEL+
cells in PC12 cultures increased with time post NGF withdrawal, reaching maximal
levels (66 ± 7%) on day 3 post-withdrawal. Apoptosis was not seen in PC70 and PC47
cultures (0.3 ± 0.3 and 2± 0.8% TUNEL-positive cells, respectively), indicating that
constitutive ICP10PK expression is not required forneuroprotection. We conclude that
ICPlO kinase activity is required, however, because the levels of apoptosis in 15-5 cells
were comparable to those in parental PC12 cells (70 ± 6%). To identify the signaling
pathways associated with ICP10PK-mediated protection, cells were treated with
inhibitors ofPKA (Rap-IIB-rafpathway), PI3K (Akt pathway), or MEK (RaslRaf-1
pathway) upon removal ofNGF, and examined by TUNEL 24 and 48 h later. InPCI2
cells, apoptosis increased with time post NGF withdrawal, with only minimal effect from
the addition of the inhibitors. ICPIOPK-mediated protection (pC70 and PC47 cells)
appeared to involve activation of all three survival pathways, as evidenced by a
significant increase in the % apoptotic cells in the presence of each inhibitor. Because
ERK activation may be involved in all three pathways, cell extracts obtained after NGF
withdrawal were assayed for phosphorylated ERKI/2 (pERK 1/2) by immunoblot. PCI2
cells did not express detectable levels of pERK. 1/2. By contrast, high levels ofpERKl/2
were seen in PC70 cells, and activation was inhibited by co-treatment with the PKA
and MEK inhibitors. PC47 exhibited similar patterns of ERK activation, albeit at
significantly lower levels. Collectively, the data indicate that ICP10PK protects from
apoptosis triggered by NGF withdrawal, involving activation of multiple survival
pathways and independent of constitutive ICP10PK expression. Ongoing studies are
designed to further elucidate the signaling pathways involved in protection in this
paradigm. These studies were supported by grant NS 045169 from the National
Institutes of Health.

CHEMOKINE AND CHEMOKINE RECEPTOR INTERACTIONS MODULATE
BREAST CANCER BEHAVIOR
Tonya C. Walser, Namita Kundu, Salah Rifat, and Amy M Fulton
Pathology, School of Medicine, University of Maryland, Baltimore

We are currently investigating the chemokines, CXCL9 (Mig) and CXCLIO (ll'-I 0), as
immunotherapeutic agents in a murine model of metastatic breast cancer. We transfected
the highly malignant murine mammary tumor cell line 66.1 to stably express Mig eDNA.
Growth of Mig-trans feeted (66.1-Mig) tumor cells is inhibited compared to growth of
parent 66.1 (66.1) and puromycin-transfected (66.I-puro) tumor cells transplanted into
syngeneic Balb/c female mice. hnmunohistochemical evaluation revealed that 66. I-Mig
tumors have increased numbers of CD4+ T cells compared to controls. Further, tumor
inhibition by Mig is lost in the absence of host T cells, as evidenced when 66. I-Mig
tumor cells are transplanted into syngeneic immunocompromised Balb/SCID mice. Lung
metastases are also inhibited by Mig expression in syngeneic Balb/c female mice.
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However, this therapeutic effect is impaired in the absence of host Natural Killer (NK)
cells but is not compromised by T cell depletions. Thus, the critical immune effector cell
required for Mig therapy differs depending on the tumor site. Both Mig and IP-IO bind
to the CXCR3 receptor on activated T cells and NK cells. Flow cytometry and
immunoblotting studies detect CXCR3 on cultured 66.1 tumor cells as well. Interaction
of Mig or IP-lO with CXCR3 on T lymphocytes results in intracellular calcium
mobilization. We now show that Mig and IP-lO also stimulate calcium flux in cultured
mammary tumor cells. Further, in an in vitro chemotaxis assay, cultured 66.1 tumor cells
migrate toward Mig and IP-IO preferentially compared to control medium alone.
Expression of functional CXCR3 on epithelial tumor cells in vitro indicates that this
receptor may signalin response to ligand in vivo, thereby potentially altering the
behavior of tumors. We postulate that, like inflammatory cells, mammary tumor cells
respond to Mig and IF-I 0 through CXCR3, migrating from the primary tumor site to
distant sites where Mig and IP-l 0 ligands are expressed, such as the lymph nodes and
lungs. IfCXCR3 plays a critical role in the metastatic process, it may represent a novel
therapeutic target.

INTERACTIONS OF LEAD, CADMIUM AND ARSENIC IN RAT KIDNEYS
G. Wang, X-Q Chen. M M Lipsky, M H. Whittaker, and B. A. Fowler
Toxicology Program, Dept. of Epi. & Prevo Med., School of Medicine, University of
Maryland, Baltimore

Lead, -Cadmium and Arsenite are renal toxicants and there are many studies regarding
toxicity following exposure to these elements individually. Potential toxic interactions
among these elements at low dose levels are unclear. This study explored the interactive
effects of Pb, Cd, and As at empirically determined Lowest Observed Effect
Levels(LOELs, Pb, 25 ppm, Cd, 10 ppm, As (As3+), 5 ppm) in drinking water for 30, 90
or 180 days using a factorial design. Histopathological evaluation of Sprague-Dawley rat
kidneys showed no specific pathological changes for most treatments but there was
increased kidney histopathology in the combination groups at 180 days. Erythrocyte zinc
protoporphyrin (ZPP) concentration increased in all exposure groups except the As group
at 30 days and increased significantly only in the As and Pb*Cd* As groups at 180 days.
No change in ZPP in any treatment group was seen at 90 days. Urinary protein excretion
increased in the As group at 30 days and in Pb*Cd, Pb*As, and Pb*Cd* As treatment
groups at 180 days. No urine protein excretion changes were noted at 90 days. Blood
delta-aminolevulinic acid (ALAD) activity was inhibited in all treatment groups at 30 and
90 days. At 180 days, blood ALAD activity was inhibited only in the Pb treatment group
and was increased in all combination treatment groups. Kidney ALAD activity was
inhibited in all groups at all time points except the Pb* As group at 30 days and the As
and Cd" As groups at 90 days. Kidney 8-hydroxy-2'-deoxyguanosine (8-0HdG), an
oxidative DNA adduct, increased in the Cd*As treatment group at 180 days. However, 8-
OHdG decreased in all combined treatment groups at 90 days and the Pb* As group at 30
days. Heme oxygenase (Hsp 32) expression decreased in the As exposure group at 30
days and displayed an increase in the Pb*Cd*As group at 180 days. Metallothionein
(MT) was induced in PI and P2 segments of the proximal tubules in the Cd and Pb*As
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treatment groups at all three time points. MT staining intensity from high to low was:
Pb*Cd*As = Cd*As = Pb*Cd = Cd > Pb*As > As = Pb = control. Collecting ducts were
also stained more in groups with Cd exposure at 90 and 180 days. These data suggest that
at 90 days there was a compensatory response to the toxic effects of these elements with
regard to general toxicity and heme pathway effects. Concomitant Cd* As exposure at
180 days produced significant oxidative DNA damage, not observed with Cd or As alone.
The general compensatory response observed at 90 days and increased oxidative damage
in combination treatment groups at 180 days cannot be explained solely by MT
expression levels but must involve other regulators of oxidative damage. (Supported in
part by EPA STAR grant # 827161).

A SECOND PARENTHOOD: THE ECONOMIC CONSEQUENCES OF CARING
FOR GRANDCHILDREN
Wang.Ying
Public Policy, University of Maryland Baltimore County

Ina variety of ways, the structure of families in the United. States is being dramatically
transformed. A recent Census reported that since 1970 the marriage rate has dropped by
about one third, the divorce rate has doubled, the number of people cohabitating outside
of marriage has grown by over 1000%, and the out-of-wedlock birth ratio has climbed
from 11% to 33% of all births. Inaddition to these, some parents cannot play sound
parenting roles because of the increased incidence of parental substance abuse, HIV,
child abuse and neglect, mental illness and incarceration problems. During this
continuing period of demographic, social and economic change, the likelihood that
children will be raised by two parents is falling. Parents usually resort to their own
parents for help in childcare. With the state's initiative to put foster care children under
kin, families are being reconstituted with wider support network being extended to
grandparents. Grandparenting (a term I will use to refer to grandparents who take primary
responsibility for raising one or more of their grandchildren) has been a more prevalent
phenomenon. Census report (2000) indicates that 4.5 grandparent-maintained households
have grandchildren under 18 living in. Around 0.9 million grandparents are responsible
for most oftheir grandchildren's basic needs for at least five years. The profile of
grandparents shows grandparents who provide primary care are mostly close to
retirement age or has already retired, are in poverty, are African Americans, are
grandmothers and have multiple grandchildren in households. Although receiving more
and more social and governmental attention, child caregiver grandparents are still
experiencing problems in fulfilling their second parenthood role. Empirical-evidence
suggests that the major negative consequences of grandparenting include financial
difficulties, change of retirement decisions, depression and stress-generated illness, social
isolation and change, lost life satisfaction and difficulties in obtaining public assistance.
Up to this' point, there are mainly three limitations in current research. First, extensive
research on consequences of grandparenting has not been conducted. Second, previous
research has focused a lot on the grandparent primary caregivers or grandchildren, but the
conditions of second caregivers who are the spouses or partners of the primary caregivers
who provide supplemental assistance are not studies extensively. Third, most of the
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previous research only used univariate and bivariate methods to analyze the
nonrepresentative samples. In this research, I evaluate the economic (financial/direct)
costs of grandparenting on outcomes including grandparents' wealth, retirement behavior
and employment status. A quasi-experiment approach is taken by differentiating and
controlling the three-generation and skipped-off-generation families. The dataset used is
Panel Study of Income Dynamics (PSID), from which a sample composed of
grandparent-headed households in 2001 is identified. The findings of this study can be
expected to have substantial value for the purpose of shaping policy and future research
regarding how to provide sounder welfare programs and services for grandparents who
provide childcare.

VARIATIONS IN UNDERGRADUATE ALCOHOL CONSUMPTION BY
STUDENT RESIDENCE
Brian Ward.
Department of Sociology, University of Maryland, Baltimore County

This research proposal investigates the variations in student alcohol consumption by
living arrangement and residence distance from school. The literature shows that students
who do not live at home with their parents, and who live close to their school's campus
are more likely to consume alcohol and participate in heavy or binge drinking. The
methods and procedures for carrying out this topic are given in great detail, as well as a
time frame and time line for the study. Suggestions for carrying out the research are
discussed, along with how the results and findirigs could be utilized. Potential problems
in collecting data on student alcohol consumption by living arrangement and residence
distance from school are also addressed.

PARENTS AS COACHES DURING CHILDREN'S PAINFUL MEDICAL
PROCEDURES: THE EFFECTS ON PARENTAL ANXIETY AND PARENT
BEHAVIORS
Karen E. Weiss, Lynnda M Dahlquist, Katherine G. Acevedo, Jessica Richards.
Department of Psychology, University of Maryland, Baltimore County

Some children who undergo painful procedures benefit from cognitive-behavioral pain
management techniques. However, many children need an adult coach to implement
these techniques. This study utilizes pre-collected data of 64 pediatric leukemia patients.
Participants were either coached by their parents, a therapist, or were in a wait-list
control. The purpose of this study is to explore the effects that parent coaching during
children's painful medical procedures has on anxiety in both parents and children. This
study predicts that training parents to coach their children in pain management strategies
will reduce parent anxiety. parents' anxious behaviors, and parents' misguided helping
behaviors. Child distress is also expected to decrease. Mechanisms through which child
distress decreases will be discussed.
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PREDICTORS OF PROGRAM PARTICIPATION AND DROPOUT IN A HIV
RISK REDUCTION INTERVENTION FOR LOW-INCOME LATINO WOMEN
Young-Ju Kim, Nilda Peragallo, Bruce DeForge.
School of Nursing, University of Maryland, Baltimore

Little research has examined dropout predictors of women, particularly low-income
Latino women, who are generally less likely than men to participate inHIV risk
reduction intervention research. The purpose of this study was to examine factors
predicting program participation and dropout among Latino women in a community-
based, culturally specific human immunodeficiency virus (HIV) risk reduction
intervention. This randomized control study recruited 404 Latino women aged 18 to 40,
who had sexual activity during the past three months. 281 participants who had attended
at least 3 of 6 intervention sessions were compared with 123 dropouts who never attended
or had attended 1 or 2 sessions. Based on prior research, the influence of
sociodemographic characteristics, self-esteem, HIV risk perception/behavior, HN
knowledge, intimate partner violence, depression, and communication with partner on
program participation was examined. Logistic regression analysis showed that Mexican
women were more likely to participate in the intervention program than Puerto Rican
women (Odds Ratio (OR) ~ 2.03, 95% Confidence Interval (CI) ~ 1.02, 4.04). Other
significant predictors of program participation included older aged (OR = 1.07, 95% CI =
1.03, 1.11), unemployed status (OR ~ 0.54, 95% Cl ~ 0.32, 0.91), higher risk reduction
behavior intentions (OR = 1.14, 95% CI = 1.05, 1.23), and lower level of depression (OR
= 0.98, 95% CI = 0.96, 0.99). Further efforts to prevent early dropout should consider
the important predictors of intervention attrition and start early in the program. This
study may be helpful in recruiting and retaining Latino women in gender- and culturally-
specific health behavior programs.

CONFIRMATION OF RNA PSEUDOKNOT STRUCTURES BY CHEMICAL
nPROBING, INTRA-MOLECULAR CROSSLINKING AND ESI-FTMS
(jEizadora Yu, Qingrong Zhang, Daniele Fabris.

Department a/Chemistry, Universityof Maryland, Baltimore County

The RNA pseudoknot is an essential structural motif that is found in all classes of
RNA, where it plays important roles in gene regulation. The motif is formed when
nucleotides in the loop region of a hairpin structure pair with single-stranded nucleotides
located downstream from the stem. This complementary stretch can then fold back,
forming an additional stem and loop. Pseudoknots are predictable on the basis of
covariation analysis and energy calculations. However, the level of confidence allowed
by current algorithms is still relatively low and predicted structures require experimental
confirmation. For this reason, we have developed an MS-based approach, which employs
intra-molecular crosslinking to allow for a rapid and comprehensive characterization of
complex RNA secondary structures, such as pseudoknots. Confirmation of pseudo knot
structures necessitates information concerning the location of paired vs. unpaired
nucleotides and the exact identity of each base pair. The former can be obtained by
applying chemical probes which provide protection maps defined by base pairing,
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stacking, or ligand binding. The latter is obtained by employing carmustine, producing
covalent links between G-C base pairs, or intercalators like psoralen that form crosslinks
with stacked uridines. The global fold can be probed by bifunctional reagents (nitrogen
mustard (NM), cisplatin) revealing long-range tertiary interactions. For all probes, RNase
digestion and mass mapping/sequencing by ESI-FTMS provide the location of modified
nucleotides. The probe reactivity maps are translated into spatial constraints used to
generate a molecular model. Preliminary work was done on two viral ribosomal
frameshifting RNA pseudoknots. The 34-mer mouse mammary tumor pseudoknot
(MMTV -PK) is an ideal system as NMR structural data is available. The 35-mer feline
immunodeficiency virus pseudoknot (FIV -PK) was shown through sequence comparison
to form a putative pseudoknot. MFOLD failed to predict the pseudoknotstructures, and
in fact, came up with alternative stemloop structures for :M1v1TV-PK, and none at all for
FIV -PK. In the absence of direct experimental data, FIV -PK is a prime candidate for
structure characterization. Indicators of pseudo knot structure were revealed by probe
reactivity. MMTV-PK loop residues were consistently alkylated while stem residues
were protected. The uridine in the junction G~Upair was moderately reactive towards
CMCT, indicating the transient nature of this base pair. Consistent methylation of the
adenine that hinges the two stems was observed. While our probing data agrees with the
NMR structure, an alternative stemloop structure was also possible. NM crosslinking was
performed to distinguish between the two possible structures. Guanines that are 0.8 urn
apart in the tertiary structure can be crosslinked by NM. Three crosslinks were identified
and inter-atomic distance constraints were all consistent with the NMR structure,
invalidating the alternative stemloop structure. The loop and stem regions ofFIV -PK
were verified by chemical probing. Junction residues were also alkylated, indicating
salient pseudoknot features. Four NM crosslinks were identified under native conditions.
NM probing ofFIV -PK under denaturing conditions yielded predominantly mono-
adducts, confirming that the crosslinks are only possible in correctly folded RNA. The
crosslinking data are currently being used as constraints to generate 3D models by eNS
and MC-SYM. Other reagents (carmustine, cisplatin) are currently being tested to
increase the total number of spatial constraints.

STUDENT'S PERCEPTION OF HELPING
JooHee Yum, Jayshree Jani, Diane Hall.
School a/Social Work, University a/Maryland Baltimore

The proposed poster presentation will display predictors of students' perceptions of
helping. The field placement evaluation that is administered to graduating Bachelor's of
Social Work students annually will be analyzed using logistic regression. Finding
predictors of students' perceptions of helping would allow field placement supervisors
and professors to empower students by emphasizing certain aspects of field placement
and curriculum. Further implications for social work practice and methodological
limitations will be discussed.
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META-ANALYSIS OF THE PSYCHOMETRIC PROPERTIES OF THE INDEX
OF WORK SATISFACTION
George A. Zangara.
School of Nursing, University of Maryland Baltimore

The Index of Work Satisfaction (IW8) is one of the most widely used instnunents to
measure job satisfaction. This meta-analysis is the first attempt at synthesizing the
psychometric properties of the IWS. The research questions that guided this meta-
analysis were: "What is the reliability of the IWS across studies?" and "What is the
construct validity of the IWS across studies?" Meta-analysis was performed to evaluate
the reliability and construct validity of the IWS. Study quality was assessed and the
author reviewed descriptive information concerning the study samples. Additionally, a
random sample of studies was reviewed by a second person with the inclusion criteria in
mind. Studies were coded and an inter-rater coding reliability assessed. The reliability of
the IWS based on 14 studies was .783 (df> 13, P <.05). For study settings: tbe mean
weighted effect size (MWES) for university settings was .773, the MWES for
community/acute care hospitals was .732, the MWES for multi-site studies was .774, and
the MWES for other settings was .902. The sensitivity analysis of study quality ratings
revealed a MWES for studies rated high quality of .767 and .825 for studies rated low
quality of .825. For construct validity assessment the combined MWES for all six studies
was .297. The correlation between the IWS and turnover intent was -.375; organizational
commitment was .604; job stress was -.534. This meta-analysis represents a valuable
contribution to the literature by providing the reliability of the IWS, which is one of the
most frequently, used instruments for measuring job satisfaction of nurses . The
reliability analysis provides evidence that the IWS is a reliable instrument for measuring
job satisfaction of nurses across settings. Additional testing of construct validity is
needed.

ELASTICITY OF ASPERGILLUS NIDULANS HYPHAE ASSESSED WITH
ATOMIC FORCE MICROSCOPY
Liming Zhao, David Schaefer, and Mark R. Marten.
Department of Chemical and Biochemical Engineering, School of Engineering
University of Maryland, Baltimore County

An AFM approach was used in this study to measure mechanical properties of a model
filamentous fungus Aspergillus nidulans. The wild type and a mutant (DesmA) lacking
one of the chitin synthase genes were grown in batch fermentations, their hyphae were
immobilized on a polylysine-coated cover glass, and force-displacement curves were
collected on the top of the hyphae in indentation experiments. Wild type hyphae were
found to bave a spring constant ofthe cell wall at 0.28 +/- 0.01 N/m (95% CI), while the
wild type and the mutant hyphae grown in the presence of 0.6 M KCl were less rigid at
0.16 +/_ 0.01 and 0.17 +/- 0.01 N/m, respectively. Electron microscopy was used to
measure cell wall thickness and cell radius of curvature. Based on a commercial finite
element software (FEMLAB v3.0, Burlington, MA), the elastic modulus of wild type
hyphae was estimated to be 170 +/- 30 MPa, and decreased to 100 +/- 20 MPa when
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hyphae were grown in high molarity ofKCl. The mutant hyphae in KCl was found to
have an elastic modulus of 110 +/- 20 MPa. Assuming constant cell wall thickness and
cell radius along hyphae, it was found that spatial variation in elastic modulus was small.
Cell wall composition was measured using anion-exchange liquid chromatography, to
determine how composition is related to mechanical properties. Not similar to the
differences in elastic modulus, our results show consistencies in composition between
strains, implying cells can compensate for the lack of chitin in amount but not in
localization. These results are comparable with other biological systems such as yeast
cells and bacteria.

THE STANDARD GENETIC CODE ENHANCES ADAPTIVE EVOLUTION OF
PROTEINS UNDER A SIMPLE MODEL OF NATURAL SELECTION
Wen Zhu and Stephen Freeland.
Department of Biological Sciences, University of Maryland. Baltimore County

Here we address the question: does the organization of the standard genetic code
influence the rate of adaptive protein evolution? Under a simple, discrete-time simulation
of evolution, a randomly generated gene sequence evolves towards a randomly generated
optimal (target) protein sequence by means of natural selection. The fitness of evolving
sequences is calculated as the summed differences in hydrophobicity between residues at
each position of the evolving sequence, and the corresponding optimal residues of the
target sequence. We find that the standard genetic code permits a faster rate of adaptive
evolution than theoretical alternative codes. We find that this advantage mainly accrues
during the final stages of sequence optimization {i.e. fine tuning of a gene that translates
into a protein similar to, but not identical with, the target sequence). Investigating what
properties of the code produce this effect, we find that high code redundancy combines
with a low code 'code error value' (the clustering of biochemically similar amino acids
within easy mutational reach of one another), though neither factor has much influence
alone.
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