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PuRPOSE OF GRADUATE RESEARCH CONFERENCE
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KEYNOTE ADDRESS

DR. GERALD A. SOFFEN

Dr. Gerald A. Soften is the director of University Programs at NASA's Goddard Space Flight Center
(GSFC) in Greenbelt, MD and formerly served as associate director for Program Planning in the
Space and Earth Sciences Directorate at GSFC and as the senior project scientist for NASA's
Earth Observing System.

Dr. Soften has been assigned to shape the NASA plan for astrobiology, the study of life in the

universe. His task is to orchestrate this new astrobiology program, involving NASA scientists
and interested university scientists who are working in related fields.

Prior to joining GSFC, Dr. Soften was the director of Life Sciences at NASA in Washington, D.C.
He was responsible for the medical and biological well being of astronauts, the Biomedical
Program, the Space Biology Program and the Exobiology Program. He planned and directed the
work of numerous efforts carried out in NASA's Ames Research Center. Johnson Space Center
and Jet Propulsion Laboratory.

Prior to his assignment at NASA headquarters, Dr. Soffen was the chief environmental scientist
at NASA's Langley Research Center in Hampton, Virginia. This work included theoretical models.
laboratory experiments, ground-based measurements and remote sensing by satellite. It required

coordinating environmental problems involving several federal agencies. universities and other
institutions. Dr. Sotten has also served as the project scientist for the Viking missions to Mars
which were launched in 1975 to conduct scientific investigations of the planet. The Vikings were
the first successful missions to perform unmanned experiments on the surface of the planet.
Dr. Soffen was responsible for all of the scientific investigations, directing the activities of more
than 70 scientists throughout the United States. Prior to the Viking Project, he managed biolog-

ical instrument development at the Jet Propulsion Laboratory in Pasadena, California, and he
was Principal Investigator for the proposed Mars Microscope.

Dr. Soffen has served on numerous NASA committees. His publications deal with biomedical
problems in space and the search for life on Mars. He received his Ph.D. in Biology in 1961
at Princeton University, his M.S. from the University of Southern California, and A.B. from the
University of California, Los Angeles.
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CONCURRENT MORNING SESSIONS

ORAL PRESENTATIONS

Applied Research Technology
Software Usability and System Design: A Comparative Study Of Two Online
Classrooms
Hao Xu and Rada R.
Department of Information Systems
University of Maryland, Baltimore County

The MUCH system (a research prototype) has been used for workflow management and online
course management in the fall of 1999. However, participants did not use it actively. In contrast,
a commercial software virtual classroom system, called Course Info, that provides similar functions,
seems relatively attractive to students and faculty for online classrooms. The hypothesis is that
the difference in usability of these two software systems stems from the simple range of options
provided by the Coursetnto tool in contrast to the unconstrained options of the MUCH system and
the ease of use of the options that are available. The two software systems and their usage were
assessed in four aspects: user interface, system functionality, design purpose, and complexity of
use. Important differences between these two were found through these comparisons. The results
support the hypothesis that a software design strategy that keeps the options simple and tightly
focused positively affects the usability of the product.

Demultiplexer Based On Grating-Assisted Codirectional Couplers
Feng Liu and Terrance Worchesky
Department of Physics
University of Maryland, Baltimore County

We will discuss a 3-channel wavelength demultiplexer that uses GaAsjAIGaAs coupled waveguides.
Demultiplexers, which can separate the lightwave signals of different wavelengths transmitted in
a single fiber, are key components in wavelength-division multiplexing (WDM) system. WDM is
important to increase the capacity of information transmission in telecommunication. We will
introduce the theoretical basis and designing analysis methods used to examine this type of
demultiplexers. Grating-assisted cootrecttonal couplers made of two nonidentical, vertically stacked
waveguides have been investigated for their use as wavelength-selective filters. Different device
analysis methods based on coupled-mode method have been used in this work. Wavelengths
separated by 2 nm around 830 nm can be coupled out separately by using gratings of varied
periods (differed by <lessthan 1% of tourn). Very narrow bandwidth (approximately one nanometer)
for each filter is achieved by choosing other appropriate device parameters such as the index of
refraction, the thickness of layer, and grating properties, etc. Our final goal is to integrate more
than three filters on a single semiconductor chip and get a narrow channel spacing (2nm), low
crosstalk, low power loss demultiplexer. We will outline the procedure used to fabricate this device.
This will include the Molecular Beam Epitaxy (MBE) structure designs, and the conventional
photolithography and wet chemical etching used to define the vertically stacked z-wavegutde
coupler. A key technique that allows the fabrication of the vertically integrated structures is back-
side alignment. Gratings are finally photolithographically patterned and etched on one waveguide.
Also we will show the proposed experimental setup to check the performance of this d'evice such
as channel spacing, 3-dB bandwidth, power loss and crosstalking. The effects of polarization and
temperature wiil be discussed.
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Development And Optimization Of A Fiber-Optic Immunosensor
For The Detection Of Protein C In Human Plasma
Heath f. Balcer, James O. Spiker and Kyung A. Kang;
Department of Biological Sciences
'Department of Chemical and Biochemical Engineering
University of Maryland, Baltimore County

Haemostasls is a very delicate controlling mechanism to hel blood flow inside of blood vessel.
A deficiency of Protein C (PC), an anticoagulant and antithrombotic in blood plasma, can result
in dangerous thromboembolic complications. The current assay for determining PC concentration
is an enzyme linked immunosorbent assay (ELISA). However, ELISA has several disadvantages,
including a high cost. the need for a skilled technician to perform the assay, and a long assay
time. The PC immunosensor under-development is a real-time, inexpensive, and portable system.
The detection range is focused from 0.5 to 2.5 ...£/ml of PC, the range of PC deficiency. The PC
immunosensor uses a sandwich assay on an optical fiber with a fluorophore tagged secondary
antibody generating the emission signal. Various features of the biosensor have been examined
to optimize its performance. The sensitivity of the PC biosensor was examined in the presence
of both homologous proteins and human serum albumin (HSA) to gain a better understanding of
how the system will react to actual human plasma. While the homologous proteins demonstrated
little effect on the biosensor, increasing HSA concentrations reduced overall sensitivity. This sug-
gests that high HSA concentrations affect antigen diffusion onto the fiber. It was also found that
convective flow, generated by a pump, reduced the diffusional barrier caused by HSA.

Determination Of Betathlne In Serum By Pulsed Electrochemical Detection Following
High Performance liquid Chromatography
Emily A. Davis and William R. LaCourse
Department of Chemistry and Biochemistry
University of Maryland, Baltimore County

Betathine is a compound that has been found to be effective in the treatment of myeloma,
melanoma, and breast cancer. It is found to work in conjunction with chemotherapy but with
one millionth the toxicity and one thousandth the dose. Due to Betathine's lack of a strong
chromophore, UV detection can only be accomplished at low wavelengths. This approach is
inherently prone to poor selectivity that is amplified by complex matrices. The derivatization of
Betathine is complicated by the presence of multiple functional groups leading to a mixture of
products. Pulsed Electrochemical Detection (PED) following High Performance Liquid Chromatography
(HPLC) has been successful in the determination of compounds with little or no chromophoric,
ftuorophortc, and/or constant applied potential (dc) electrophoric activity. PED combines
amperometric detection with alternated anodic and cathodic polarizations to clean and reactivate
a noble metal electrode surface. This project involves the development of a method for the
direct detection of Betathine by HPLC followed by PED. By using reversed-phase chromatography
under mildly acidic conditions, the separation of Betathine from tnterterants in biological sam-
ples can be accomplished. With the application of Integrated Pulsed Amperometric Detection
(IPAD) and its optimization, the Limits Of Detection (LOD) for underivatized Betathine has been
shown to be 3 ppb and have over three decades of linearity.
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Cell Biology
Ca2+ Signaling In Murine Heart Failure: Muscle LIM Protein Knockout Mouse
Keith WDilly, L.F.Santana1,23,J. das Santos crur, G. Esposita', L. Mao', H.Rockmarr',
and WJ.Lederer'·3
'Department of Physiology and 'Medical Biotechnology Center.
School of Medicine University of Maryland, Baltimore
"Institute of Neurobiology, University of Puerto Rico
'Department of Medicine, Duke University Medical Center

Deletion of the muscle LIM protein gene (MLP-i') in mouse has been shown to produce dilated
cardiomyopathy with hypertrophy and physiological compromise. We were interested to examine
the Ca2+signaling at the single cell level in this particular murine model of heart failure. ICa and
[Ca'"]! were simultaneously recorded using whole cell voltage clamp and laser scanning confocal
microscopy. ICa density is unchanged in MLp-·'-cells compared to control. Ventricular myocytes from
the MLp-I-model showed attenuated Ca" signaling compared with wild type cells. To examine how
the ~-adrenergic receptor (f3-AR)function may be altered in MLP-i.animals, animals expressing
the c-terminus portion of f3-ARkinase 1(~ARK1ct) were mated with MLP-/-to produce MLP-'-
/~ARK1ct cross. Expression of this ~ARK1 inhibitor (~ARK1ct) is cardiac specific and reduces
the desensitization and down regulation of ~AR in the heart. Ventricular myocytes from MLP-/-
/~ARK1ct cross showed Ca2

+ signaling comparable to wild type cells. This result suggests that
the altered Ca2~signaling and depressed contractility in MLp-I-mice is not due to the loss of
MLP per se but may be the result of defective ~AR signaling.

Interaction Of A Myristoylated Calcium~Bindlng Protein, Calmyrln,
With The Alzheimer's Disease Presenilin 2 Protein
Stacy Stabler, Usa Ostrowski, Susan Janicki, and Mervyn Monteiro
Program in Human Genetics, School of Medicine
University of Maryland, Baltimore

It is well established that mutations in the presenilin 1and 2 genes cause the majority of early-
onset Alzheimer's disease (AD). However, our understanding of the cellular functions of the
proteins they encode remains rudimentary. Knowledge of proteins with which the presenilins
interact should provide insight into presenilin function in normal and disease states. Using the
yeast two-hybrid system we have identified a calcium binding protein, calmyrin, that interacts
preferentially with presenilin 2 (PS2). Containing two intact EF-hand motifs, calmyrin shares
44% overall similarity with calcineurin B. Calmyrin is expressed as an ubiquitous 1.2 kb tran-
script in Northern blot analysis with the endogenous protein detectable as a 22 kD band on
Western blotting of human brain lysate. When overexpressed in HeLa cells calmyrin is myristoy-
lated, membrane-associated, and colocalized with PS2. Yeast two-hybrid Hqufd assays, affinity
chromatography, and co-tmrnunprectprtatlon experiments confirmed the binding between PS2
and calmyrin. Functionally, calmyrtn and PS2 increase cell death when cotransfected into Het.a
cell~. These results allude to several provocative roles for PS2 and calmyrin in calcium signaling,
cell death, and AD.
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Sustained Synaptic Transmission During High Frequency Stimulation:
As Simple As Supply And Demand?
Darrin H. Brager and Scott M. Thompson
Department of Physiology
University of Maryland, Baltimore

Many neurons are able to maintain action potential discharge at high rates, and high frequency
discharge is critical for induction of synaptic plasticity. The question thus arises how effectively
these high rates of discharge are transferred to postsynaptic cells. We examined the effects
of varying the frequency of stimulation and release probability on synaptic excitation at CA3-CAl
synapses in rat hippocampal slice cultures. When extracellular stimulation was applied to the
Schaffer collateral afferents at 10 Hz for 15 s, synaptic excitation was net lost, but rather there
was a short-term depression of the field excitatory postsynaptic potential (fEPSP) slope, an
indicator of the efficacy of synaptic transmission, to 25% of control. Excitatory postsynaptic
currents (EPSC), measured by whole-cell voltage clamp, also depressed in response to extracellular
stimulation at 10Hz for 15s. The EPSC slope depressed to 20% of control and followed a time
course similar to that of fEPSP depression. The steady-state level of depression is dependent
upon the frequency of stimulation. In response to 3Hz stimulation, the steady-level of depression
was increased to 50% of control. for both fEPSPs and EPSCs. 20Hz stimulation decreased the
steady-state level of depression to 15% of control (fEPSPs and EPSCs). Both the fEPSP slope
and EPSC slope recovered completely from short-term depression and recovery was largely
independent of stimulus frequency. Increasing release probability by increasing the extracellular
calcium concentration did not affect the initial component of depression but increased the later
slow component and decreased the steady-state fEPSP slope level. Recovery however, was not
significantly affected by increasing release probability. These results demonstrate that changes
in stimulation frequency and extracellular calcium concentration can influence the release of
neurotransmitter, i.e. depletion of presynaptic vesicles, without affecting recovery of synaptic
transmission, i.e. vesicle replenishment. Further study of short-term synaptic depression may
help to understand the how many presynaptic modulators of synaptic transmission, such as
protein kinases which influence release probability via an unknown mechanism, function.

Major Hlstocompatability Complex (MHC) Class II Tumor Vaccines Activate CD4+ T
Cells Specific For Antigens Derived From The Nucleus, Mitochondrion And Cytosol
Ling Oil, Jose Manual-Rojas2, and Suzanne Ostrand-Rosenberg'
'Department of Biological Sciences
University of Maryland, Baltimore County
'Department of Life Sciences, Nottingham Trent University, Nottingham, UK

MHC class II-transfected tumor cells are potent anti-tumor vaccines in that novel endogenous
antigens are presented by MHC class II molecules. Our previous studies demonstrated that the
vaccines' efficacy is closely related with the efficiency of endogenous antigen presentation. We
have shown that plasma membrane and endoplasmic reticulum (ER}-retained proteins can be
presented by MHC class II molecules (in most cases, MHC class II molecules present exogenous
antigens). To further study potential sources of MHC class tl-restrtcted endogenous antigens, a
model antigen, hen egg-white [ysosome (HEl), was targeted specifically to three intracellualr
compartments, the nucleus (nucHEl), mitochondrion (mitoHEl) or cytosol (cytoHEl) with various
localization signals (see Materials and Methods). Presentation of endogenous HEl by tumor
vaccine cells was determined in both in vitro and in vivo assays. In this study, we demonstrated
that: 1) Nuclear, mitochondrial and cytoplasmic antigens can be presented by MHC class II
molecules in vitro; 2) Vaccine cells can prime naive T cells specific for nuclear antigens in vivo;
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3) Ii chain does not block presentation of the antigens derived from the nucleus, mitochondrion,
or cytosol. The data suggest that 1) MHC class II molecules can present endogenous antigens
localized to the nuclear. mitochondrion and cytosol; 2) Class ll-retricted tumor antigens could be
derived from the intracellular sites other than the cytoplasm; 3) Vaccines may be useful prophy-
lactic and/or immunotherapeutic agents for stimulating immunity to tumors containing nuclear
markers (p53) or mitochondrial markers.

Math And Statistics
Optimal Design For Quantile Estimation With Application To Phase - Clincal Trials
Inna T. Perevozskaya and William F. Rosenberger
Department of Mathematics and Statistics
University of Maryland, Baltimore County

In Phase I clinical trials, where the experimental drugs are often highly toxic, the primary research
question is an accurate determination of the maximum tolerated drug dose (MTD). If MTD is
defined as a quintile of the response probability distribution then a formal optimality criteria
based on the Fisher's information matrix can be introduced and optimized to find the experimental
design which allows to estimate the MTD efficiently with the minimal number of patients involved.
As a result, a statistical problem of the efficient parameter estimation can be reformulated as
an optimization problem. Following this approach, several optimal designs for binary and ordinal
response models were developed using the methods of numerical optimization. A special attention
was paid to Bayesian models, where some information is available about the unknown parame-
ters prior to the experiment. As a further research goal, it is proposed to extend those results
to the case when the dose space is restricted by ethical considerations.

On Characterizations of P- and PO-Properties In Nonsmooth Functions
Yoon Song and M. Seetharama Gowda
Department of Mathematics and Statistics
University of Maryland, Baltimore County

For a Frechet differentiable function f from a closed rectangle Q in RAn into itself, a result of
Gale and Nikaido essentially asserts that f is a P-function on Q if the Jacobian matrix Jf(x) is a
P-matrix for all x in Q. and a result of More and Rhembotdt asserts that f is a PO-function on Q
if and only if Jf(x) is a PO-matrix for all x in Q. In this talk, we generalize these results to non-
smooth functions that admit Hadamard-differentials (H-differentials). Specialized to a locally
Lipschitzian function f from RAn into itself, our results say that f is a P-function if the (Clarke)
generalized Jacobian consists of Pmatrtces at all x, and when f is semismooth, f is a PO-function
if and only if the BoLiligand differential consists of PO-matrices at all x.
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Fast Simulation Of Markov Cluster Processes Conditional On The Number Of Points
Rafaela M. Guidi and Ranjan Maitra
Department of Mathematics and Statistics
University of Maryland, Baltimore County

Scientists in various disciplines such as astronomy, ecology, geology and urban planning have
been using spatial point processes. Cluster processes are a special case where the patterns to
be represented have an affinity for being close to each other. However, analytical inferences in
such models are intractable, because in many cases the likelihood function is known only up to
a normalizing constant. Stochastic methods of inference are then the only hope. Many times we
need to recognize a pattern based in one image or map. In this case usually we compare with
simulated realizations from the proposal model with the same number of point. On this talk I will
present three type of algorithms to generate realizations from a Markov Cluster Point process
conditional on the number of points and discuss theirs efficiency for a process with preference
for small number of clusters with an application in urban planning.

Bayesian Assessment Of Direct Push Wells
Xiaoming Li

Department of Mathematics and Statistics
University of Maryland, Baltimore County

To detect concentrations of volatile organic chemicals (VeCs) in groundwater, conventionally
installed monitoring wells (CMWs) is a traditional method. The main disadvantage of CMW is
that it is very expensive. A new method, direct push wells (DPWs) was developed, which is much
cheaper. This paper uses Bayesian method to evaluate the comparability of DPWs with CMWs for
long-term monitoring of vocs in groundwater. The methodology is implemented on data collected
at what used to be Hanscom Air Force Base (HAFB) in Middlesex County, Massachusetts, and
tested on simulated data. The conclusion we reach is that DPW is slightly less efficient (92%)
than CMW. Considering the cost factor, we recommend the usage of DPWs.

Modeling Clustered Count Data
Santosh c. Sutradhar
Department of Mathematics and Statistics
University of Maryland, Baltimore County

Consider a survey in which subjects are sampled in clusters and then classified into 2 mutually
exclusive categories. Since subjects within a cluster may influence each other's responses, bino-
mial distribution is inappropriate to model such data. In fact, count data obtained from clusters
exhibit larger variance than the variance permitted by the binomial model. This phenomenon is
known as "extravartetlon" or "overdtsperslon." We will present a new distribution, introduced by
Morel and Neerchal (1993), that takes into account such dependencies. A goodness of fit test
for such model, which is applicable even when the cluster sizes are unequal, will be discussed.
The application for the model is illustrated using three datasets from a study of induced muta-
genic effect on mice.
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Microbiology
Autotransporters
Antonina G. Aydanian, Ian Henderson, Renata Cappello, and O. Colin Stine
Genetics of Asthma and Complex Diseases, School of Medicine
University of Maryland, Baltimore

Homology searches using known genes such as autotransporters facilitates our understanding of
the structure and function of unidentified genes in completely sequenced genomes. Autotransporters
are a family of secreted proteins from Gram-negative bacteria that have two functional domains.
The mature or a domain is comprised of aminoterminal leader sequence and is secreted. The
carboxy or ~ domain mediates the passage through the outer membrane. In order to identify
additional autotransporters, the sequences of 31 previously published (Henderson, 1.1998)
autotransporters were used to initiate BLAST searches of newly sequenced genomes available
on the web). Approximately 69 new sequences were found based on their homology. In order to
understand the evolutionary relationships within this expanding family, the sequences were
analyzed using multiple sequence attgnements as performed by CLUSTALX(Higgins et aI.1996).
The calculated distance matrix served as an input to generate phylogenetic trees based on the
neighbor-joining and bootstrapping methods. The phylogenetic trees, representing the evolutionary
relationships were drawn by using 2 different programs: PAUP(Swofford,D.L.1999) and Splittstree
(Daniel Huson 1998). PAUPassumes that evolution is a branching or tree-like process (i.e. it does
not consider recombination), while the second, Splittstree allows for recombination by transforming
the evolutionary data into a sum of "weakly compatible splits". These latter analyses indicate
that recombination is likely along several lineages of autotransporters e.g. adhesions from
Haemophilus. The searches also revealed several subfamilies of autotransporters including one
referred to as serine protease autotransporters of Enterobacteriacea.

MLST (MultilocOU5 Strain Typing) Of A Diverse Group Of Aeromonas Strains
Amy M. Carnahan, Michael Waddington, O. Colin Stine, and IGlenn Morris, Jr.
Department of Marine, Estuarine and Environmental Science
University of Maryland, College Park

MLST may serve as a means to resolve some of the current taxonomic issues with the genus
Aeromonas, comprised of 17 DNA hybridization groups (HGs) and 7 validated phenospecies.
Discordance between currently published DNA hybridization studies and 16S rRNA gene sequencing
studies has resulted from examples of "validated" phenotypic species having only one to two
nucleotide differences. One way to resolve this conflict is to examine a well-c:haracterized set of
95 aero monad strains from a variety of geographical, clinical and environment sources using
MLST. Preliminary sequencing data of the 16S rRNA gene displayed a phylogenetic tree with a
close resemblance-to the phenotypic clusters generated with these 95 strains from a previous
SAS/TAXANw numerical taxonomy study. Analysis of the recA housekeeping gene revealed a
similar phylogenetic tree. Further sequencing of other protein coding genes such as cold shock
protein, gyraseB, chitinase, act (cytolytic toxin), alt (cytotonic toxin), and fta (flagellin gene) will
generate additional trees for analysis. Comparison of these data will hopefully resolve some of
these taxonomic issues by using the combined trees to arrive at some consensus and maybe
provide evidence for the possibility of recombination between the species.
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Functional Characterization Of Rickettsia Prowazekii Invasion Gene Homology (INVA)
Jariyanart Gaywee, Suzana Radulovic, and Abdu F. Azad
Department of Microbiology and Immunology, School of Medicine
University of Maryland, Baltimore

Host cell invasion is one of the earliest steps to establish the replicative cycle of the obligatory
intracellular bacteria, Rickettsia spp. Studies have shown that Rickettsia gain entry into host
cells via induced phagocytosis. However, the molecular basis underlying reckettstal invasion
remains undefined. Recently, a member of the invasive gene family, invA homolog was identified
in the Rickettsia prowazekii genome. The nucleic acid sequence of R.. prowazekii invA revealed
an open reading frame capable of encoding a polypeptide of 162 amino acid with a predicted
molecular weight of 18752.3 Dattons. Computer analysis suggests that R. prowazekii InvA is
likely to be a membrane protein with an antigenic surface exposure region, a putative transmem-
brane carboxyl-terminus and a protruded hydrophilic amino-terminal. Alignment analysis of the
deduced amino acid sequence of R. prowazekii InvA protein demonstrated 40%-46% identity to
the invasion protein of Pseudomonas eerugiore, Escherichia coli, Haemophilus influenzae,
Bartonella bacilliformis and Helicobactor pyiori. Our object is to characterize R. prowazekii invA
and investigate its role in rickettsial pathogenesis. The R. prowazekii invA was obtained using
polymerase chain reaction and subsequently cloned into the isopropyl-_-D-thiogalactopyranoside
inducible expression vector pTrcHisB. Analysis of the expressed invA product by sodium dodecyl
sulfate polyacrylamide electrophoresis demonstrated the 19 kDa protein as predicted. Purified
InvA will be used to generate antibody in rabbits. InvA antibody will then be used in rickettsial
internalization assay. Furthermore, complementation experiment will be pursued to fully assess
invA's function in the event of host cell invasion.

Strain Identification Of Vibrio Vulnificus Using DNA Sequence Variation
Patrick J. Maher, Jan Powell, Sigun Zheng, and O. Colin Stine
Genetics of Asthma and Complex Diseases, School of Medicine
University of Maryland, Baltimore

Genetic variation distinguishes between pathogenic and non-pathogenic bacteria. We chose to
use DNA sequence variation to identify strains as has been done with the 16S ribosomal RNA
(rRNA) genes for species identification. However, 16S genes do not distinguish between stains
for most species. Sequence data from additional loci should permit differentiation between strains.
In order to PCR amplify different loci, orthologous sequences from Genbank were compiled from
gamma proteobacteria. The sequences were aligned using ClustalX and OIALIGN. Primers were
selected from the conserved regions and tested for amplification. Those primers that worked
were used to sequence the genes. The loci that are being studied Include the 16S rONA, RecA,
hemolysin gene, gdh (glucose-6-phosphate dehydrogenase), xpt (xanthine phosphoribosyltrans-
terase), and lexA, To date, the 165 rRNA and RecA genes of Vibrio vulnificus have been studied.
As expected, do to their highly conserved nature, they do not contain enough variation to allow
us to fully characterize clinically significant strains. Our plan is to use these sequences to develop
a microarray capable of distinguishing between pathogenic and non-pathogenic strains of bacteria
more rapidly than culture techniques.
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Elucidation Of The Function Of The Escherichia Coli DNA Topolsomerase III
Qing Zhu and Russell J. DiGate
Molecular and Cell Biology Program, School of Medicine
University of Maryland, Baltimore

In E. coli, both type I DNA topoisomerases, topotsomerase I (Topo I) and topoisomerase III (Topo
III) are capable of relaxing negatively supercotled DNA. The biochemical evidence also suggested
that Topo III, encoded by topB, plays a role in the decatenation of newly replicated DNA. In an
effort to uncover the function of topB gene in vivo, we constructed a topB deletion mutant and
examined the effect on E. coli DNA metabolism. The topB deletion has no effect on cell growth
although it results in hyperrecombination. Interestingly, the topB gene was unable to be deleted
from the chromosome of tapA deletion strains DM750. However, the expression of topB gene in
trans from an arabinose-regulated promoter allows deletion of the chromosomal topB. The effect
of deletion of topB in tapA deletion strain was then assessed in real time. In absence of Topo III,
tapA cells arrest with a large nucleoid mass of intertwined chromosomes in the elongated cells.
The overexpression of type II DNA topoisomerase IV that plays primary role in DNA decatenation
was unable to compensate for this growth-deficient phenotype, which, however, can be rescued
by recA deletion. The possibility that the filamentation phenotype is due to 50S induction was
further ruled out by the fact that the suppression Topo III resulted in SOS-uninducible(lexA-) tapA
cells highly filamented. These observations have led to the suggestions that 1) Topo III may be
involved in recombination, chromosome segregation and cell division; 2) at least one typel topoi-
somerases is required in the cells; 3) the roles for type I topoisomerase in DNA metabolism are
independent of the roles played by type II topoisomerase.

Social Sciences
Monastic Protest In Verse: A Pragmatic Analysis Of The Carmina Runensia
Brian Noell
Department of History
University of Maryland, Baltimore County

This study examines a set of secular Latin poems from a remote twelfth-century Austrian monastery
to determine their possible significance for a cloistered audience. The investigation is carried out
using a branch of psycho-linguistics known as pragmatics. It specifically employs the theory of
relevance pioneered by Dan Sperber and Dierdre Wilson in their work Relevance: Communication
and Cognition. Relevance theory is concerned with how individuals interpret what they hear or
read. It stipulates that a written work must yield significant information regarding the reader's
own circumstances in order to be worthy of interpreting. Poetic works have a special need to
relate to the audience's context because they require more interpretive effort than prose texts.
Thus, if poetic authors want to be read they must address issues that are important to their
readers. In the application of this theory to the Carmina Runensia it was discovered that, although
these poems are outwardly unrelated to monastic life, they do in fact address issues which would
have been pertinent to the individuals who populated the Cistercian house of Rein in the mid-
twelfth century. It is the conclusion of the study's author that these verses contain well camou-
flaged critiques of the policies of the Cistercian Order itself and were intended to pique the
interest of the well-educated in the monastery. The oblique message of criticism would have
been readily accessible to former scholars turned monks who were far from the centers of
European high culture that had once nurtured them. These men would have recognized the
genre of the Carmina and recovered the critical message behind the seemingly irrelevant facade.
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Identifying Measurable Goals For An Evaluation Of A Community-Wide
Study Circle Program On Racism
Bernadette M. Wright and Marvin Mandell
Department of Policy Sciences
University of Maryland, Baltimore County

In recent years, an increasing number of organizations and elected officials have endorsed
dialogue groups, often called study circles, as an approach to combating racism and improving
race relations. A challenge for identifying these programs is identifying relevant and measurable
goals. The author interviewed participants, facilitators, and other stakeholders of a community-
wide study circle project sponsored by Interfaith Action for Racial Justice (IARJ), to examine the
relevant goals from their perspectives. Thirty-three program stakeholders were interviewed,
through a combination of individual and focus group conversations. Informants described racism
as a complex problem and felt that the organization's stated goals were vague. Respondents'
short-term goals for the program included: overcome participants' unconscious racial biases;
increase participants' awareness of ongoing institutionalized racism; increase participants'
awareness of White privilege and support for policies aimed at promoting racial equality, and
increase awareness of racism in the Baltimore region. These goals were perceived as particularly
relevant for White participants. The ultimate goals included: participants would build relation-
ships and trust with one another; White participants would become more active in confronting
racist behavior in other Whites; changes in IARJ and sponsoring organizations. and changes in
other institutions in the region. The interviews suggested that African American stakeholders
tend to be more concerned with action, while White stakeholders tend to be more interested in
dialogue and learning. Qualitative and quantitative measures that address the short-term goals
identified through the interviews are discussed. It is recommended that future research address
the longer-term goals identified by stakeholders.

Teachers' Reaction To School Violence Survey: Development Of A Scale
Sara Sanders, Laura Ting, Pamela Smith, and Donna Harrington
School of Social Work
University of Maryland. Baltimore

In response to the dramatic rise in the occurrence and severity of school violence in the nation
and the limited research on teachers' responses to these events, the authors developed the
Teachers' Reaction to School Violence Survey-First Edition (TRSV-l). The TRSV-l is a 36-item,
self-report scale that measures teachers' subjective stress in relation to a specific violent
school episode. The scale assesses middle and high school teachers' varied responses to
school violence. A convenience sample of 144 teachers completed the scale for validation
purposes. A Principle Components Analysis using Varimax rotation yielded 6 components:
Intrusion, Avoidance, Perceived Safety, Trust, Environmental Safety and Relief. The six compo-
nents accounted for 67% of the total variance; subsea Ie reliabilities ranged from. 70 to .97
with Relief being the exception at .60. Validating the TRSY-l against the Impact of Events Scale
provided evidence of convergent and discriminent construct validity. Criterion validity was
demonstrated through the use of univariate analysis of variance (ANOYA) by evaluating teachers
who work in high violence schools versus low violence schools. Future efforts with the TRSV-I
Include validating the measure with random representative samples.
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Impact Of Community-Acquired Pneumonia Guidelines On Length Of Stay And Costs
Sanjay Merchant, Mullins CD, and Cooke CE.
Department of Pharmacy Practice and Science, School of Pharmacy
University of Maryland, Baltimore

The objective of the study was to evaluate the impact of implementation of treatment guidelines,
on length of stay (LOS) and costs, for patients hospitalized with comrnuntty-acqutred pneumonia
(CAP). Guidelines were developed by, and distributed by three major health maintenance organiza-
tions (HMO) in the Greater Baltimore/Washington D.C. area. Health and demographic information
were abstracted from medical chart review and merged with billing data from these insurance
plans for randomly selected patients. The impact of the CAP guidelines on the LOS and costs of
hospitalized patients in the three plans were evaluated before the guidelines were implemented
(pre-intervention) and after implementation (post-intervention). For plan I, the LOS per admission
declined from 5.98 days (n=280) in the pre-intervention period to 5.49 days (n=400) in the post-
intervention period (p=0.69). The cost per admission declined from $12,002 to $9,745 (p<0.05).
For plan II, the LOS decreased from 7.25 days (n=355) to 6.56 days (n=390) with a p=0.43.
The cost per admission decreased from $13,056 to $11,256 (p=0.43). For plan III, the LOS was
7.08 (n=2567) and 6.75 (n=2735) in the pre- and post-intervention periods respectively (p<0.05),
while the costs in the two periods were $9,525 and $9,266 (p=0.14). The decrease in LOS did
not have an impact on patient readmissions. This study is unique in that the guidelines for CAP
were developed collaboratively by three different HMOs. Results from the three plans suggest
that the implementation of guidelines does not increase and may decrease LOS and costs.
Furthermore, these decreases in LOS and costs do not appear to increase readmissions.
Treatment guidelines may provide a valuable tool for physicians to treat their patients.

The 1965 Immigration And Nationality Act: Unintended Consequences
Julie Anne McAdam and John Jeffries
Department of History
University of Maryland, Baltimore County

The tradition of Irish immigrants coming to the shores of the United States once again became a
reality in the 1980's due to a severe recession in Ireland. Unlike their forefathers, the young Irish
of the 1980's were restricted by extremely low visa quotas for Ireland, due to the consequences
of the 1965 Immigration and Nationality Act. Traditional sources of immigration to the United
States had been severely affected by the 1965 legislation as demonstrated by the estimated
40,000-150,000 undocumented Irish living in the Northeast corridor from Boston to Philadelphia
in the mid-eighties. Visas issued to those individuals of Irish birth who were seeking permanent
resident status dropped 70% from 1964--1986. The 1965 Act changed immigration laws based
on national origin to a six-tier preference system that emphasized family re-unification. The end
result was chain migration, which excluded traditional forms of European emigration, namely
single individuals seeking employment. The Irish immigrants coming in the 1980's were young,
single, highly educated, and ambitious individuals who were living in the shadows of the law without
labor, medical, or housing protection and were often taken advantage of because of their situation.
Through personal interviews with the Irish immigrants and research into the congressional record, I
will highlight the unintended consequences of the 1965 Immigration and Nationality Act and the
response by the United States Congress in rectifying the situation through the 1990 Immigration Bill.
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Assessing The Effects Of Local Growth Management Policies
On Residential Development: A Quantltave Approach
Kevin B. Zhang and Marvin Mandell
Department of Political Sciences
University of Maryland, Baltimore County

This study examines the effects of local growth management policies on residential development.
Specifically, the proposed research attempts to measure the effects of several local land use
control policy instruments used in local jurisdictions in the state of Maryland on residential
development. Fixed-effect regression models and cumulative time-series impact models will be
explored to measure the effects of major growth control instruments such as development impact
feea/developmenf excise taxes, adequate public facility ordinances(APFO), as well as growth
boundaries/urban demarcation lines. The research will be conducted in a two-stage design. The
first stage is to estimate fixed-effects models by using pooled time-series data from 23 jurisdic-
tions in the state of Maryland. Such an estimation will employ appropriate statistical controls to
minimize biases in impact assessment models. During the second stage, a single jurisdiction
will be used to demonstrate how cumulative impacts of growth management policy instruments
of that jurisdiction can be estimated, by using time-series and transfer function models. The
policy implications of these modeling exercises will be presented.
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Biochemistry I
Functional Effects Of Imperatoxin A On Local Sarcoplasmic
Reticulum Ca2+ Release In Frog Skeletal Muscle
Alex Shtifman, C.IA/. Ward, and M.F. Schneider
Department of Biochemical and Molecular Biology, School of Medicine
University of Maryland, Baltimore

We have investigated the effects of synthetic imperatoxin A (lpTxa), a 33 amino acid peptide
that activates ryanodine receptors (RyR), on discrete Ca2+ release events in frog skeletal muscle
using laser scanning confocal microscopy (line scan mode, 2msjline. After replacing the control
solution with internal solution containing 5nM IpTxa, long duration (> several hundred ms.), relatively
small (l'..F/F amplitude 0.4550.02) release events were observed. These events are consistent
with the "long openings" to subconductance state induced by IpTxa in single RyRs reconstituted
in lipid bilayers (Tripathy et. al. 1998; J. Gen. Physiol., 111). There was no change in the frequency
of short duration (12.0 ms. mean full duration at half-amplitude), larger amplitude (0.7550.02)
spontaneous events also identified in the absence of IpTxa. The average spatial half-width of the
long events (4.15)lm) was approximately 2X greater than that of the short events. The greater
spatial half-width may be due to the prolonged presence of IpTxa in the RyR channel, which
allows for increased duration of the ca- release and consequent attainment of steady state
between Ca2+release and diffusion. We have also investigated the dose dependence of rorx,
as well as the Mgz+modulation of the toxin induced events. Current results indicate that IpTxa
induces long duration Ca2+ release events in a concentration dependent manner and the frequency
of these events is modulated by the Mg2+concentration. These results also suggest involvement
of a single molecule of IpTxa in activation of a single Ca2+ release channel as well as the involve-
ment of a single RyR Ca2+release channel in production of short duration Ca2+sparks.

New Role Of The Inositol Trisphosphate Receptor In Calcium Signallng
Kartik Venkatachalam, Randen L. Patterson, Hong-Tao Ma, and Donald L. Gill
Department of Biochemistry and Molecular Biology, School of Medicine
University of Maryland, Baltimore

The coupling mechanism between endoplasmic reticulum (ER) Ca21 stores and plasma membrane
(PM) store-operated channels (SaCs) is crucial to Ca2- signaling but has eluded detection. sacs
may be functionally related to the TRP family of receptor-operated channels. Direct comparison
of endogenous sacs with stably expressed TRP3 channels in HEK293 cells revealed TRP3 channels
differ in being store-independent. However, condensed cortical F-actin prevented activation of
both SOC and TRP3 channels suggesting ER-PM interactions underlie coupling of both channels.
A new cell-permeant inhibitor of inositol-trisphosphate (InsP3) receptor function, 2-aminoethoxy-
diphenyl borate (2-APB) prevented both receptor-induced TRP3 activation and store-induced SOC
activation. We are currently investigating the direct action of 2-APB on the function of the InsP3
receptor by undertaking labeled Ca2+flux experiments. This approach is assessing whether the
InsP3 receptor is involved in membrane-membrane interactions that lead to communication and
Ca21 transfer between compartments of ER that contain the InsP3 receptors. These studies sug-
gest that InsP3 receptors mediate both SOC and TRP channel-opening, and that the InsP3R is an
essential in maintaining coupling between store-emptying and physiological activation of sacs.
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Caluculln A Increases Calcium Current As Well As The Magnitude
And Duration Of Contraction In Mouse Ventricular Myocytes
Marisa S. Gigena, William H. duBell, and Terry B. Rogers
Department of Biochemistry and Molecular Biology, School of Medicine
University of Maryland, Baltimore

In order to determine the importance of the dynamic control of protein phosphorylation in heart,
we examined the action of calyculin A (CyA), an inhibitor of phosphatases PP1 and PP2A, on EC
coupling. CyA (111M) increased the magnitude of contraction (20.4% of resting length) in field-
stimulated cells compared with controls (7.4%). While the kinetics of relaxation were not altered,
the twitch duration, measured at 50% relaxation, was increased from 105.7ms to 157.3ms.
Voltage clamp studies at OmV showed that calcium current (ICa) was increased in CyA treated
myocytes (-18.3 pA/pF) compared to control cells (-7.05 pA/pF). Addition of isoproterenol (20nM)
had no effect on the magnitude of ICa after CyA but increased it by 44% in control cells. In contrast,
isoproterenol increased the [Ca"]! transient in both control (14.4%) and CyA (26.6%). These results
indicate a dynamic equilibrium between kinases and phosphatases that regulates lea even in the
absence of humoral stimulation. In contrast, phosphatases may not be active modulators of the
SR Ca2+ pump in the absence of kinase activation.

Release Of Apoptogenic Cytochrome C Elicited By Mitochondrial Signal Peptldes
Brian M. Polster " Gary Fiskum 1, Yulia E. Kushnareva 1,

Patricia M. sosotove .1 and Kathleen W Kinnally 2

'Department of Anesthesiology, School of Medicine
University of Maryland, Baltimore
'Wadsworth Center, New York State Department of Health

Mitochondrial permeability transitions (PT) have been implicated in the release of cytochrome
c (CytC) that frequently precedes caspase activation during epoptosts. Involvement of the classical
cyclosporin A (CsA)- inhibitable PT is dependent on several factors, however, including the trigger
that induces release and the tissue that is used. A unique PT can be elicited by exposing liver
mitochondria to synthetic signal peptides whose sequences mimic the targeting regions of mito-
chondrial precursor proteins. This study tests the hypothesis that signal peptides can initiate
the release of CytC from the mitochondria of liver, brain, and digitcnin-permeabttlzed GTl-7 cells
in the presence of physiologically relevant concentrations of W, Mg2-, and ATP-'. Measurements
of changes in mitochondrial volume, membrane potential, and CytC release demonstrate that a
human cytochrome oxidase subunit IV signal peptide (15-100 /.1M)induces swelling, a decrease
in membrane potential, and the release of CytC in each type of mitochondria; however, brain
mitochondria and permeabilized cell mitochondria require higher levels of peptide and exhibit
less swelling than liver mitochondria. Although classical PT inhibitors have no effect on these
changes, dibucaine and propranolol inhibit membrane depolarization, swelling, and CytC release.
Mitochondrial signal peptides can therefore evoke release of CytC under physiologically relevant
conditions by a mechanism that is different from release induced by the classical PT. (Supported
by NS34152 and by the Bayer Corporation)
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Backbone Dynamics Of The Calcium-Binding Protein APO-S.100B (PP)
Determined By 15N·NMR Relaxation
Keith G. Inman', Donna M. BaldisserJf, Kristine E. Miller§', and David J. Webert
'Department of Biochemistry and Molecular Biology
School of Medicine
University of Maryland, Baltimore
§Oepartment of Chemistry, Goucher College, Towson, Maryland

Backbone dynamics of the intracellular signalling protein apo-Sl00B (\3\3) were studied by 15N
nuclear magnetic resonance (NMR) relaxation at 9.4 and 14.1 Tesla. Rl; R2, and "N-{'H} NOE
were measured for 80 out of 91 backbone amide groups. Internal motional parameters were
determined from the relaxation data using the "model-free" formalism, with up to four parame-
ters used to describe internal motion at each residue. Model selection was accomplished by a
combination of XL and F-tests, employing Monte Carlo simulations to generate statistical critical
values as well as to estimate uncertainty in motional parameters. Global diffusion parameters
were optimized between subsequent rounds of model selection. Rotational diffusion of the sym-
metric homodimer has moderate but statistically significant axial anisotropy, with a principal axis
in the plane normal to the molecular symmetry axis. The isotropic correlation time, tm = 7.83 ±
0.03 ns and axial asymmetry ratio WO?= 1.16 ± 0.03 gave the best fit to the models selected
for a subset of residues not displaying evidence of conformational exchange or extensive fast
internal motions. Order parameters were highest in helices I and IV, which form the tight «1 nM)
dimer interface, and lowest in the calcium-binding loops and C-terminal tail, which is known to be
involved in target binding. Helix III, involved in extensive reorientation to accommodate target-
binding, does not show evidence of sampling the target-bound conformation, but has a signifi-
cantly lower mean order parameter than the other three helices.

Biochemistry III
Sequence-Specific Assignments And Secondary Structure Of A Toxin From
Tltyus Serrulatus (TsTX-K) Using NMR Spectroscopy
Karen Klenk', T. Tenenholz', M.P. Blaustein', and D.J. Weber'
Departments of Biological Chemistry' and Physiology-
School of Medicine
University of Maryland, Baltimore

TsTX-Ka, a 37 residue peptide, is a member of the a-K family of scorpion toxins that selectively
block voltage-gated non-inactivating K+channels in synaptosomes (IC50 = 8 nM). The sequence-
specific backbone and sidechain proton assignments and secondary structure were determined
using two-dimensiona! nuclear magnetic resonance spectroscopy{NMR) to further understand the
action of TsTX-Ka. To this end, DQF-COSY,TOCSY, NOESY, and ROESY NMR experiments were
run on recombinant, fully functional TsTX-K(. NMR spectra show peak doubling for several spin
systems indicating that two species are present in solution. This is the result of either chemical
or structural heterogeneity. The former was ruled out because only one peptide was observed
with high performance liquid chromatography (HPLC) and mass spectrometry. A possible cause
of structural heterogeneity is cis/trans isomerization of proline residues. Two of the three pro-
lines (Pll, P37) are all trans based on characteristic NOE correlations, and mutation of P15
(P15A) did not eliminate the doubling effect which rules out cis/trans isomerization of this pro-
line residue. Another known isomerization is for disulfide bonds; therefore, the three disulfide
bonds (C7-C28, C13-C33, and C17-C35) of TsTX-Ka were examined. Peak doubling was observed
for C17, C33 and C35 which rules out isomerization at C7-C28. Of the remaining disulfide
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bonds, the one most likely to isomerize is C17-C35 because both cysteines in this pair have two
sets of resonances. The major conformer has a three stranded anti parallel Behest. in which
strands I and II are separated by an (-helix, and strands II and III are connected by a tight turn.

Solution Structure And Dynamics Of The Rous Sarcoma Virus Capsid Protein
And Comparison With Capsid Proteins Of Other Retroviruses
John Newman, Campos-Olivas R, and Summers MF
Howard Hughes Medical Institute and Department of Chemistry and Biochemistry
University of Maryland, Baltimore County

The solution structure and dynamics of the recombinant 240 amino acid residue capsid protein
from the Rous sarcoma virus has been determined by NMR methods. The structure was deter-
mined using 2200 distance restraints and 330 torsion angle restraints, and dynamics analysis
was based on (15)N relaxation parameters (R(l), R(2), and (1)H-(15)N NOE) measured for 153
backbone amide groups. The monomeric protein consists of independently folded N- and C-terminal
domains that comprise residues Leul4-Leu146 and Ala15G-Gln226, respectively. The domains
exhibit different rotational correlation times (16.6(+/-0.1) ns and 12.6(+/-0.1) ns, respectively),
are connected by a flexible linker (Ala147-Pro149), and do not give rise to inter-domain NOE
values, indicating that they are dynamically independent. Despite limited sequence similarity, the
structure of the Rous sarcoma virus capsid protein is similar to structures determined recently
for the capsid proteins of retroviruses belonging to the lentivirus and human T-cell leukemia
virus/bovine leukemia virus genera. Structural differences that exist in the C-terminal domain
of Rous sarcoma virus capsid relative to the other capsid proteins appear to be related to the
occurrence of conserved cysteine residues. Whereas most genera of retroviruses contain a pair
of conserved and essential cysteine residues in the C-terminal domain that appear to function by
forming an intramolecular disulfide bond during assembly, the Rous sarcoma virus capsid protein
does not. Instead, the Rous sarcoma virus capsid protein contains a single cysteine that appears
to be conserved among avian C-type retroviruses and is positioned in a manner that might allow
formation of an intermolecular disulfide bond during capsid assembly.

Electric Field Induced Changes In The Optical Absorption
Of A Merocyanine 540 (M540) DYE
Sue Y. Bae and Bradley R. Arnold
Department of Chemistry and Biochemistry
University of Maryland, Baltimore County

Optical probes for the determination of membrane potential are usually classified in terms of the
speed of their response, i.e. either fast or slow. A better definition might be based on primary or
secondary effects where primary effects are those where the probe responds to in electric field
with changes in dipole moment ( ) and potartzability ( ). Secondary effects, on the other hand,
are optical changes due to translational movement of the dye or changes in local membrane
environment due to the applied field. One advantage of this classification system would be the
direct measurement of cell potential in an absolute sense, without the need to rcccnbratc the
probe for each system studied. To this end, the absorption spectrum of M540 embedded to
bilayer membranes was studied using voltage-clamp techniques. The observed changes are
correlated with measurements of electrochromic effects in polymer matrices at field strength of
1 x 10" - 1 X 10" V crrr'. Changes in the orientation of a M540 as function of applied voltage
in lipid bilayer membrane was also studied using polarized absorption measurements on single
bilayer membranes stained with M540. The addition of valinomycin (a typical ionophore used In
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membrane potential measurements) to M540 stained membranes, vesicles and BLM, is shown
to cause an orientattonal effect on the dye in the absence of electric field. The motion of lipids
within the bimolecular leaflet, the rate of dye binding to the lipid matrix, and changes in the
surface potential are among the problems which are accessible in the study of membrane
structure using spectroscopic technique.

Structure Of The Nucleocapsid Protein Of Moloney Murine Leukemia Virus Bond To
Stem Loop-DOf The PSI-Site
Victoria D'Souza, Kristi Pullen, and Michael F. Summers
Howard Hughes Medical Institute and Department of Chemistry and Biochemistry
University of Maryland, Baltimore County

The nucleocapsid protein (NCpl0) of MuMoLV is required for the specific encapsfdatton of the
genome during assembly. The zinc finger of NCpl0 interacts with the Psi-element, a specific
sequence of RNA consisting of four stem loops (SLA -SLDj, located at the 5'end of the viral genome.
Previous studies have indicated the base paring of stem D and the sequence of stem loop D to
be important for packaging. We intend to solve the structure of the NCpl0 bound to SLD. The
structure of NCpl0 has been solved previously by using lH NMR on chemically synthesized protein.
Until now the structure of protein bound to the RNA stem loops could not be studied due the
inability to produce 15N, 13C labeled NCpl0 protein. We have expressed NCpl0 in E.coli as
a GST fusion by optimizing rare codon usage. The GST·NCpl0 is purified using native conditions
and subsequently cleaved by protease to give NCpl0. N15 and C13, N15, labeled protein sam-
ples were prepared in millimolar quantities using the GST fusion clone. The RNA stem loop, SLD
was prepared by in vitro transcription using T7 polymerase. Preliminary results using gel-shift
assay indicate that NCpl0 binds to SLD.

Cancer Research
Human Herpesvirus 8 K1Open Reading Frame Activates NFKB And Induces
Inflammation
Debashish eoee, Shibani Pat?, Felipe Samaniega', and Marvin ReitZ,'
Departments of Biochemistry' and Microbiology", School of Medicine
University of Maryland, Baltimore
Institute of Human virology'
University of Maryland Biotechnology Institute, Baltimore
Anderson Cancer Center', Houston, Texas

Human herpesvirus 8. (HHV8) is a Iymphotropic herpesvirus associated with Kaposi's sarcoma
(KS) and primary effusion lymphomas (PEL) in the setting of human immunodeficiency virus (HIV)
infection. We investigated the function of the unique Kl open reading frame, located at the left-
most end of the genome, in order to determine its significance to HHV8-associated diseases.
We cloned Kl from the PEL cell line BC-3 (Genbank accession no. AF170531). Sequence analy-
sis predicted a transmembrane protein of 284 amino acids with an extracellular domain with
limited similarity to immunoglobulin domains and an intracellular immunoreceptor tyrosine-based
activation motif (ITAM). Reverse transcriptase-polymerase chain reaction (RT-PCR) and Northern
analysis demonstrated that Kl expression is induced in BC-3 cells by phcrbol ester and sodium
butyrate, activators of viral lytic gene expression. Kl transcript is also detectable in RNA extracted
from KS tumor tissue. Reporter assays revealed that Kl induces NFKB-mediated transcriptional
activation in a manner dependent upon the activity of the upstream I1<Bkinase (IKK) complex and
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TNF receptor-associated factors (TRAFs). Electrophoretic mobility shift assays showed that Kl
induces the binding of NFlCB-specific oligonucleotide probe. Kl expression in cells induces the
activities of several matrix metalloproteinases and the secretion of IL-12, IL-8, IL-G, and GM-CSF.
The results show that Kl, a predicted signal transduction molecule, triggers the activation of
NFlCBand induces matrix degradation and the secretion of inflammatory cytokines. As NFlCBis
implicated in oncogenesis and inflammatory processes in numerous disease states, our results
indicate that Kl may participate in the pathologies observed in HHV8-associated diseases.

Antiproliferatlon And Induction Of Apoptosls By Aromatase Inhibitors
In Human Breast Adenocarcinoma Cell Line
Apinya Thiantanawat and Angela Brodie
Department of Pharmacology and Experimental Therapeutics, School of Medicine
University of Maryland, Baltimore

Estrogens are important for the growth of breast cancer cells. The antiestrogen tamoxlten has
been shown to produce significant responses in patients with estrogen receptor positive breast
cancer. However, resistance to this drug frequently develops. A new class of compounds, the
aromatase inhibitors, which acts by inhibition of estrogen synthesis, was developed in our labo-
ratory for breast cancer therapy. Here we studied the effect of inhibiting aromatase on induction
of apoptosts and suppression of cell growth. Estrogen dependent human breast adenocarcinoma
cells stably transtected with the aromatase gene (MCF-7 cAland cells stably transfected with
empty vector (MCF-7 cel were utilized. Three aromatase inhibitors now in clinical use: letrozole
(Let), anastrozole (Anas), and 4-hydroxyandrostenedione (4-0HA) were tested in this study. ICso
values of the compounds for aromatase activity in MCF-7 cc cells were 0.35, 0.95, and 3.62 nM
for Let, 4-0HA, and Anas, respectively. All three inhibitors caused growth suppression of MCF-7
CA but not MCF-7cc cells cultured in the 5% charcoal strip serum medium supplemented with
aromatase substrate, androstenedione. DNA fragmentation detected by the TUNEL assay showed
increase in percent of apoptotic cells after treatment with aromatase inhibitors. Cell cycle analysis
determined by propidium iodide staining and FACScan flow cytometry showed increase in percent
of cell in GO-G1phase, whereas there was a decrease of cells in the S phase. Letrozole 5 Ilgjday,
sc caused significantly regression of growth of MCF-7 CA tumors in nude mice, suggesting a net
decrease in cell number by cell death.

Detection Of Telomerase Activity Using Laser Induced
Fluorescence Capillary Electrophoresis
Anita Sanow* and WE. Highsmith**
*Department of Human Genetics and **Department of Pathology, School of Medicine
University of Maryland, Baltimore

Telomerase is a ribonucleoprotein DNA polymerase that adds repetitive, non-coding sequences
(telomeres) to the ends of eukarvotic chromosomes, using its own RNA component as a template.
Telomerase activity has been found in about 90% of tumors tested but not in normal somatic
tissue. Our laboratory has recently shown telomerase activity can be detected in the plasma of
lung cancer patients. Ongoing work is focusing on the clinical utility of plasma tcromcrasc mea-
surements as a cancer biomarker. The currently used assay, however, is labor-intensive, requires
use of radioisotopes, and is not amenable to automation. Capillary Electrophoresis (CE) has
been used to separate a wide range of analytes including small ions and molecules, peptides ,
proteins, DNA, viruses, bacteria, blood cells, and colloidal particles. The use of CE with Laser
Induced Fluorescence (L1F)has the potential of automating the quantttatlon of the Telomeric
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Repeat Amplification Protocol (TRAP assay) products in a high throughput manner that is user
friendly, safer, and less time consuming than the current method used. The short DNA products
of the TRAP assay are labeled, either using fluorecein-labeted PCR primers or on column using
run buffer containing SYBR Green" , and are separated by CE and quantitated using lIF. Different
concentrations of the sieving matrix Poly (vinylpyrrolidonej (PYP) are used in conjunction with
varying the applied voltage to optimize resolution and precision.

Is Endogenous Antigen Presentation By Major Histocompatability Complex (MHC)
Class II Transporters Associated With Antigen Presentation (TAP) Dependent?
Samudra K. Dissanayake and S. Ostrand-Rosenberg
Department of Biological Sciences
University of Maryland, Baltimore County

Major histocompatibility complex (MHC) class I molecules usually present peptioes derived from
endogenous antigens for surveillance by T lymphocytes, while MHC class II molecules present
exogenous antigens that have been internalized and processed in endosomat/lysosomal com-
partments. Recent work by tumor immunologists shows that endogenous antigen can now be
loaded onto class II molecules, although the mechanisms governing this process remain poorly
defined. My research focuses on assessing the role of transporters associated with antigen
presentation (TAP) proteins in translocating endogenous tumor peptides into the endoplasmic
reticulum (ER) for presentation via the MHC class II molecules. TAP is known to be involved in
transporting cytosonc peptides into the ER for loading onto MHC class I molecules and it is
possible that it could also playa role in peptide loading via the class II pathway. The approach
taken is to use matched panels of TAP-positive (RMA) and TAP-negative (RMAS) T cell lymphomas
and transfect them with ER retained hen egg Iysosyme (HEL) antigen and MHC class II molecules
and look for their ability to present antigen in the context of class II to a CD"+T cell hybridoma
in an in vitro assay. I am also interested in elucidating the intracellular location where interaction
between the antigenic fragment and class II takes place. This work would have definite implications
for the development of anti-cancer vaccines.

Molecular Biology I
An E Box Binding Site Within Upstream Promoter Element In Cardiac Cells
Is Important In Protein-DNA Interactions
Katherine S. Lee and lain K. Farrance
Department of Biochemistry and Molecular Biology, School of Medicine
University of Maryland, Baltimore

The expression of the chicken cardiac troponin T (cTNT) gene in cardiac cells requires upstream
sequences. We have transfected promoter/upstream segments of the cTNT gene coupled to the
bacterial chloramphenicol acetyltransferase gene into primary cultures of early embryonic cardiac
muscle cells. Using this assay system, chloramphenicol acetyltransferase activity was found to
be in the -374 to -253 cTNT promoter/upstream region (numbered relative to the transcription
initiation site at +1). Deletion experiments showed that the first half of the region between -374
and -306 is specifically responsible for enhanced cTNT promoter activity. An E box (5'-CANNTG-3')
binding site was located in this 68 nucleotide region. However, it does not appear to bind
myogenic basic helix-loop-helix proteins Mutations of the E box region were made and accessed
by mobility shift polyacrylamide gel electrophoresis in the presence of myocardial nuclear extract.
The last two nucleotides of the E box were found to be vital to protein-DNA interactions and
possibly promoter activity.
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The Role Of DYAD Symmetry Elements In The Competence-Inducible
Expression of dprA+ And reo» In Haemophilus Influenzae
Malkanthi P. MUdannayake and Gerard J. Barcak
Department of Biochemistry and Molecular Biology, School of Medicine
University of Maryland, Baltimore

A 26bp Dyad Symmetry Element (DSE) present within the promoter regions of the H. influenzae
late DNA transformation genes dprAT, rec->, piW, comA' and comM' is hypothesized to be the
binding site of a competence-specific transcriptional activator protein. In this study the role of
the DSE in the competence-specific transcriptional induction of dprA' and rec-2' is examined using
a lacZ reporter plasmid system. We have constructed an E. coli -H. influenzae shuttle vector
containing a lacZ gene which lacks its promoter. DNA segments of the dprA+. and rec-2+ promoter
regions containing different 5' termini with respect to the transcription start site were prepared
by the polymerase chain reaction (PCR). Purified PCR products were subcloned into the shuttle
vect9r creating transcriptional fusions. The fusion plasm ids were transformed into a recA mutant
H. Influenzae strain, and assayed for -galactosidase activity before and after competence induction.
In both dprA' and rec-2' DNA fragments with 5'-end deletions, 97bp upstream of the transcription
start site showed wild-type inducible expression of -galactosidase activity. A deletion at -62,
which removes the 5' half of the DSE, virtually eliminates competence inducible transcription.
These results indicate that the DSE is critical for Wild-type inducible expression. Additionally, in
dprA', deletions at -83, -78 and -73 lowered competence-inducible expression indicating that
not only the DSE, but also base pairs ten nucleotides upstream of the 5' border of the DSE are
critical for wild-type competence-inducible expression. The -83 deletion endpoint falls within an
extended dyad element of 54bp that wholly encompasses the 26bp DSE. This 54bp dyad is
unique to the dprA' gene, among known late competence genes.

Importance Of elF2a Phosphorylation And PKR In The Anti·Viral Response Of Fish
Joseph N. Gamer, Bhavesh Joshi, and Rosemary Jagus
Center of Marine Biotechnology, University of Maryland Biotechnology Institute
Molecular and Cell Biology Program
University of Maryland, Baltimore

Phosphorylation of the translation factor, elF2a, with concomitant inhibition of protein synthesis,
is a key mechanism in host defense against viral infection. In fish cell lines, induction of the
interferon response results in up-regulation of the fish eIF2a-kinase, PKR and activation by virus-
es such as IPNV. The cDNA for elF2a, the substrate of PKR, has been cloned and sequenced
from zebrafish (and rainbow trout). The amino acid sequence displays 95.8% similarity and 93.9%
identity to human elF2a. In particular, the area of highest homology and identity is the phospho-
rylation site, MILLSELSRRRIR and the kinase docking site, the VIRV... KGYID box. The proteins
encoded by the fish cDNAs can be phosphorylated by a range of eIF2a-kinases. The importance
of elF2a phosphorylation in fish anti-viral defense mechanisms is highlighted by the finding that
fish trtoovtruses [such as viral hemorrhagic septicemia virus (VHSV), epizootic hematopoietic
necrosis virus (EHNV), largemouth bass virus (LMBV), and regina ranavirus (RRV)] encode homo-
rogues of elF2a. Such homotogues, equivalent to the vaccinia virus K3L gene product, have the
capacity to function as pseudosubstrate inhibitors of elF2a phosphorylation, inhibiting PKR during
viral infection.
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Generation Of A Stable Cell Line Expressing A Tetracycline-Regulated Epltope-Tagged
Human Androgen Receptor: A Useful Tool For Androgen Receptor Coactlvator
Research
Qianben Wang and Joseph D. Fandel!
Department of Physiology, School of Medicine
University of Maryland, Baltimore

The androgen receptor (AR) is a member of nuclear hormone receptor (NR) superfamily and functions
as a ligand-activated transcription factor which regulates the expression of genes involved in differen-
tiation, development, and maintenance of male reproductive functions. In an effort to identify novel
coregulatcry factors which associate with the AR in vivo and mediate AR-dependent transcriptional
regulation, we have generated a series of Hel.a-derlvec cell lines which stably express recombinant
AR. Because long term overexpression of AR in cultured cells can be cytotoxic leading to poor growth
and/or cell death, we have placed the AR cDNA downstream of a tetracycline (Tc) regulated gene
promoter such that AR expression in these cell lines can be turned on or off by removal or addition
of tc. In addition, the recombinant AR contains a FLAGepltope-tag at amino-terminus thereby providing
a convenient method for immunopuifying AR. Seven cell lines capable of stable AR expression were
obtained. The regulation of AR expression by Tc in these cell lines was confirmed by western blot using
anti-AR and anti~FLAGantibodies. We further demonstrated that the recombinant FLAG:AR proteins
from each line could be imrnunoprecipitated by anti-FLAGantibodies coupled to agarose beads. To
demonstrate that the recombinantly expressed FLAG:AR is functional, we transiently transfected an
AR reporter gene (MMTV-Luc) into four of the cell lines and showed that transcription from the
reporter was significantly enhanced in the presence of testosterone. We are currently testing the
purified FLAG:ARproteins for specific DNA-binding activity using electrornobluty shift assays. Further
studies will focus on the Immunopurltlcatlon of FLAG:AR from the stable cell lines possibly identifying
novel associated proteins involved in mediating AR functions. In summary, the establishment of
stable cell lines expressing epitcpe-tegged AR should provide us with a strong tool for investigating
AR-associated coactivators both in vivo and in vitro.

Neurosciences
In Vivo Selectivity Of Cyclooxygenase Inhibitors In The Oral Surgery Model
Asma Khan1 and Dionne RA'
'Department of OCBS, Dental School
University of Maryland, Baltimore
'NIH, Bethesda, Maryland

Prostaglandins formed by cyclooxvgenase [COX] play an important role in the induction of pain and
inflammation. While both isoforms of COX are inducible under certain circumstances, it is generally
believed that COX-l is constitutively expressed while COX-2 is inducible during infl,ammation. Celecoxib
[Celebrex] is a selective COX-2inhibitor, which has been shown in vitro and ex vivo to be highly selective
for COX-2.The in vivo selectivity of celecoxib was evaluated in a double-blind, randomized, placebo- and
active comparator controlled clinical trial to determine whether estimates of selectivity based on in
vitro and ex vivo studies are reliable indicators of in vivo specificity. Subjects, N=60 outpatients
undergoing the surgical removal of two impacted mandibular third molars, received either celecoxib
[200mg], ibuprofen [600mg] or a matching placebo tablet 8 hours prior to surgery and a second dose
one hour before surgery. At the conclusion of surgery, microdialysis probes [20kD cutoff] were placed
into the extraction sites for collection of samples for the measurement of ProstagiandinE2 (a product
of both COX-l and COX-2)andthromboxaneB2 (a product of COX-2).Pain intensity was estimated con-
currently every 20 minutes with a visual analog scale for four hours postoperatively. Preliminary
reports demonstrated a significant analgesic effect (repeated measures ANOVA,P<O.05) with celecoxib
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being intermediate between ibuprofen and placebo. A similar significant relationship was seen for the
suppression of both prostagiandinE2 and thromboxane 82 at time points consistent with COX-l activity.
The temporal relationship between suppression of products of COX-l coincident with pain suppression
suggests that celecoxib is less selective for inhibition of COX-l in vivo than preclinical in vitro and ex
vivo indicate and also suggests that adverse effects attributed to COX-1 suppression may result from
celecoxib administration.

Identification Of Ubiquilin, A Novel Presenilln Interactor That Modulates Presenilin
Protein Accumulation And Enhances Presenllln-fnduced Cell Death
Alex L. Mah and Mervyn J. Monteiro
Department of Molecular and Cell Biology, School of Medicine
University of Maryland, Baltimore

Alzheimer's disease (AD) is a neurodegeneratlve disorder characterized by memory loss, impaired cognitive
function, and dementia. Mutations in the highly homologous presenilin (PS) proteins have been shown
to contribute to the early-onset, familial form of AD. However. the normal functions of the presenilins
and the mechanisms by which mutations within these proteins cause AD are not fully understood. In
order to identify cellular rnterectors. the yeast two-hybrid (Y2H) system was employed with the Otermtnal
end of PS2 as bait to screen a human fetal brain cDNA library. A novel human protein, termed ubiqutlin.
was isolated from the screen and shown to be a strong and specific lnteractor, Through quantitative
Y2H liquid culture assays, GST pulldown, coimmunoprecipitation, and cell fractionation experiments, the
interaction between ubiquilin and PS2 was confirmed. Interestingly, ubiquilin binding with PSi was also
demonstrated. Ubiquilin contains several ubiquitin-related protein motifs and is located endogenously in
the nucleus and cytoplasm of cells. Upon overexpression, ubiqulun protein readily forms cytoplasmic
aggregates that do not encourage cell death. When coexpressed in Hela cells, ubiquilin and the prese-
nilin proteins colocanze with an intracellular localization patterning ciosely mimicking that of ER-resident
PS. In addition, presenilin protein levels increase in a dose-dependent manner with coexpressed ubiquilin,
suggesting a supportive role of ubiquilin in stabilizing the proteins. The ubiquilin-dependent increase in
PS2 levels does not require proteasome inhibitor treatment, and the accumulation of PS2 protein results in
greater PS2-induced cell death. It is likely that ubiquilin is a member of a larger family of highly conserved
proteins not only in humans but also many lower species. The stabilizing properties of ubiquilin are note-
worthy since this would be a new role for proteins containing ubiquitin-related protein domains.

A Potential Role For Cingulate Pioneering Axons In The Development
Of The Corpus Callosum
Brian G. Rash and Linda J. Richards
Department of Anatomy & Neurobiology, School of Medicine
University of Maryland, Baltimore

We are investigating the role of pioneering axons in guiding neocortical axons across the midline.
In many vertebrate and invertebrate systems, pioneering axons playa crucial role in establishing
large axon tracts. For example subplate axons project laterally through the internal capsule
guiding neocortical axons from layers 5 and 6 (McConnell at aI., 1989; De Carlos and O'leary,
1992). However, subplate axons do not pioneer the corpus callosum (Koester and O'Leary,
1994; Ozaki and Wahlsten, 1998). The first axons to cross the midline are thought to come from
neurons in the cingulate cortex (Koester and O'Leary, 1994). However a controversy has arisen
as to whether these neurons pioneer the corpus callosum. One study suggests that cingulate
axons project to the hippocampus rather than to the contralateral cortex (Ozaki and Wahlsten,
1998). We have found that neurons in the crngutate cortex project medially to the contralateral
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cortex establishing the corpus callosum, as well as to the hippocampus and the septum. In addition
we show that cingulate neurons also project rostro-Iaterally to the neocortex. These axons may
pioneer the path of medially directed neocortical axons toward the midline. We not only show
evidence for the existence of these putative pioneering populations, but that neocortical axons
appear to fasciculate with the ctngulate pioneers as they cross the midline suggesting that the
pioneering axons may be required for the formation of the corpus callosum.

Altered Sodium Currents In Injured Vagal Afferent Neurons:
Implications For Vagal Sensation
Eric Lancaster and Daniel Weinreich
Neuroscience Program and Department of Pharmacology
University of Maryland, Baltimore

Following nerve section, most primary sensory neurons become hyperexcitable. By contrast,
neurons from sectioned (axotomized) inferior vagal ganglia (nodose ganglia neurons, NGNs) of
the rat show a marked decrease in electrical excitability 4 -5 days after nerve section. This
decrease in excitability consists of an increased action potential threshold, and a decreased
number of action potentials evoked by suprathreshofd stimuli. NGNs isolated 17 hours following
axotomy revealed no differences in excitability, suggesting that axotomy-induced changes occur
some time from 1-4 days after injury. Decreased excitability was still present 20-21 days after
nerve section. Using whole-cell patch-clamp recording techniques we have investigated the kinetics
and pharmacology of the sodium currents (lNa+)ofaxotomized and control NGNs to determine if
differences in INa+might explain their disparate excitability. Axotomized NGNs have the same INa+
density as control NGNs. However, the percentage of total IN8+which is tetrodotoxin-resistant
was significantly {p<O.OOl} reduced in axotomized NGNs (24 5 6%, n:=15) compared to control
NGNs (56 5 7%, n:=15). In addition, steady-state INa+inactivation was shifted to a more hyperpo-
larized membrane potential range in axotomized NGNs, resulting in a decrease in available INa+.
Finally, INa+ recovery from inactivation was delayed in axotomized NGNs. Decreases in available
INa+and slowing of INa+recovery from inactivation may contribute to decreased excitability in
axotomized NGNs.

Pharmaceutical Sciences I
Extravasation Of Poly (Amidoamine) Dendrimers Across
Microvascular Network Endothelium
Mohamed EI-SayecP,M. F. Kianf, M. D. Naimark2

, A. H. Hika!' and H. GhandeharP
'Department of Pharmaceutical Sciences, School of Pharmacy
University of Maryland, Baltimore
"School of Biomedical Engineering, University of Tennessee at Memphis
'Department of Pharmaceutics, School of Pharmacy, University of Mississippi

Purpose: Physicochemical properties of polymeric carriers affect their biological fate. A compo-
nent of the biological fate is the ability to cross biological barriers. Poly (amidoamine) (PAMAM)
dendrimers are characterized by their tree-like branching patterns. In this study, PAMAM den-
drimers are used to probe the influence of size and geometry on the extravasation of polymeric
carriers across the microvascular endothelial barrier. Methods: PAMAM dendrimers (generations
0-4) were fluorescent-tagged using fluorescene isothiocyanate (FITe). To remove the low and
high molecular weight impurities, the reaction products were fractionated on a Superose 12 HR
preparatory scale column by size exclusion chromatography. The fractions corresponding to the

Concurrent Morning 31



size and molecular weight of the probes were collected, dialyzed, lyophilized and stored for the
extravasation experiments. The extravasation of PAMAM-FITCdendrimers across the microvascular
network endothelium was examined using the hamster cremaster muscle preparation and the
intravital microscopy techniques. Off-line analysis of the extravasation data was done using
Metamorph imaging system. Results: The extravasation of PAMAM dendrimers across the
endothelial barrier showed size and molecular weight dependencies. An increase in PAMAMs'
size resulted in a corresponding increase in their extravasation time. Conclusion: Physicochemical
properties of polymeric carriers influence their biological fate. Studying the influence of such
properties will aid in engineering novel drug delivery systems with improved delivery profiles.

Effect Of Particle Size And Rise In Simulated Inspiratory Flow rate-
On Device Emptying In A Dry Powder Inhaler System
Varsha Chavan and Richard Dalby
Department of Pharmaceutical Sciences, School of Pharmacy
University of Maryland, Baltimore

The objective of this research is to evaluate the effect of carrier particle size and simulated
inspiratory flow increase rate on device emptying in Dry Powder Inhalers (DPls). Several flow rate
ramps were created using a highly responsive electronic proportioning valve. Different ramps
were programmed to reach 30, 60, 90 and 120 Ijmin over 1, 2 or 3 seconds. Ramp 1 was the
steepest and ramp 3 was the shallowest ramp. Anhydrous lactose was sieved into 3 particle
sizes and 20 mg of each was introduced into #2 and #3 capsules for sprmarer" and Rotahaler"
respectively. Air was pulled through the system under specified controlled conditions and the
weight of lactose discharged was noted. An increase in percent emptying was observed from
the shallowest to the steepest ramp for both devices. This was more evident at the lower flow
rate (30 f/min). Percent emptying increased from 9 to 27% for Rotahaler and 69 to 78% for
Spinhaler from the shallowest to the steepest ramp for the 53-75 ( lactose size range. Similar
trends were observed for higher particle size ranges at the same flow rate. However at higher
flow rates (60 and 85 Ijmin), there was no significant increase in percent emptying within the
ramps for a particular particle size range. Results indicate that there is a significant increase
in percent emptying at 30 Ijmin from the shallowest to the steepest ramp within a particular
particle size range. Thus, patients who generate lower flow rates through a DPI are more likely
to get variable doses of inhaled drug. Therefore, current in vitro DPI testing methods employing
a simple solenoid valve may overestimate the inhaled dose, particularly at the lower flow rates.

Special Populations: Testing And Labeling Of New Drugs
David B. Banks, Theresa A. toeo. Grace N. Carmouze, and Nancy A. Miller
University of Maryland, Baltimore County

The purpose of this project was to assess participation in testing and availability of clinical data
and labeling instructions for demographic subgroups for 81 new drugs approved by the U.S. Food
and Drug Administration (FDA) in 1995-6. A composite ordinal rating scale was developed to quantify
these outcomes for each drug, for patients who were age :<::65,female, or from a racialjethnlc
minority group. Results demonstrated that aged, female, and African-American patients participated
in clinical trials for nearly all drugs. Participation by other minority groups was low. Clinical data
were available for more than half of the drugs for aged and female patients, but fewer than thirty
percent of the drugs for any racial/ethnic minority group. Labeling information was available for
26 drugs for aged patients, 23 drugs for females, and no more than 5 drugs for any raclat/ethntc
minority group. Data from drugs approved during 1997-99 are being evaluated to assess the
success of ongoing FDA initiatives to encourage development of new drugs in special populations.
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In Vitro Performance Measurments Of Aqueous Nasal Spray Pumps
May Not Predict In Vivo Deposition Pattern
Julie D. Suman and Richard Dalby
Department of Pharmaceutical Sciences, School of Pharmacy
University of Maryland, Baltimore

Purpose. To determine if the deposition pattern of droplets in the nasal cavity is related to in
vitro measurements of droplet size, spray pattern and plume geometry. Methods. On separate
visits, ten healthy volunteers inhaled radiolabeled saline from two different spray pumps.
Deposition pattern was quantified by gamma scintigraphy and expressed as the ratio of anterior
to posterior (\:0) and superior to inferior (U: L) deposition. Droplet size was determined by
Malvern Mastersizer S. Spray patterns were determined at 2.5 and 5cm from the tip of the spray
nozzle. Spray angles were also calculated from spray pattern analysis. Two-dimensional images
of the emitted plume were captured by high-speed photography. Results. There were no significant
differences in 1:0 or U: L ratios for Pump A compared to Pump B indicating no significant differences
in deposition pattern. The volume diameters, Dcio and Dv50, were not statistically different between
Pump A and Pump B. There was a significant difference in Dv90between Pump A and Pump B,
(86.9±5.8Ilm and 77 .aez.aum, respectively). The ratio of the longest to shortest diameter as
determined from the spray pattern for Pump A was 1.26±O.06 at 2.5 and 1.44±0.OB at 5cm.
The ratio for Pump B was 1.13±0.03 and 1.19±0.05 at 2.5cm and Scm, respectively. There
was a statistical difference at both heights between the ratio of the diameters generated by
either pump. The calculated spray angle between Pump A and Pump B was not statistically different.
Plume geometry analysis indicated statistical differences in both the width, 17.0(0.97cm vs.
18.5(0.56cm, and maximum length of the plumes, 46.0(1.B3cm vs. 53.1(4.88cm. Velocity of the
plume and spray angle were not statistically different. Conclusions. Certain in vitro tests detected
performance differences between the two pumps. However, these differences did not translate
into different deposition patterns in vivo.

Detection Of Cocaine And Heroine Metabolites In Urine By Single Step
Flurolmmunoassay Using Reusable Fiber Optic Biosensor
Madan S.Bangalore, Jeremy Wright*, Nidhi Nath and Mohyee Eldefrawi
Department of Pharmacology and Experimental Therapeutics School of Medicine
*Department of Pharmaceutical Sciences, School of Pharmacy
University of Maryland, Baltimore

A single step fluoroimmunoassay was used to analyze cocaine and heroin metabolites, ben-
zoylecgontne (BE) and morphine, respectively, in urine specimens using a fiber optic biosensor
(FOB). BE or morphine monoclonal antibodies labeled with fluorescent CY5 dye bound to BE or
morphine immobilized .on tapered quartz fibers gives fluorescent signal. Binding was inhibited
by BE or morphine present in the urine specimens. BE and morphine fortified negative urine was
used to generate calibration curves. The dynamic range of detection for BE was 0.1 ng/rn! to
100 ng/ml with an IC50 of 4.0 ngjml and for morphine it was 0.1 ng/ml to 2.0 ng/m! with an
IG50 of 0.4 ng/ml. Multiple analyses were performed on the same fiber by dissociating the
bound antibody or drug using 0.1 M triethylamine (pH 11.5) for the BE antigen coated fibers and
0.1 M glycine buffer (pH 2.5), for the morphine antigen coated fibers. The assay time including
fiber regeneration was 5 minutes and was performed in triplicates in three channels of the FOB
to obtain mean values and standard deviations.
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Physical Science
Characterization Of Multilayer Semiconductor Materials Using
Photoluminesence And X-Ray Diffraction
Rhianna A Riebau and Dr. T. Worchesky
Department of Physics, School of Arts and Sciences
University of Maryland. Baltimore County

Photoluminescence (PL) and X-Ray Diffraction (XRD) depict many different facets of a semicon-
ductor material. More specifically, the optical and structural quality of a material can be analyzed
by the linewidths of both PL and XRD. Although they are two vastly different types of measurements,
their correlated data leads to powerful, precise classifications of material quality and content.
Because a wide variety of physical properties can realize near identical results in either a PL or
XRD measurement, comparing results from the both XRD and PL specifies which physical attributes
are associated with the sample. The characterization of semiconductor materials via XRD and
PL gives important feedback in the growth-process of semiconductor materials. These two non-
destructive techniques serve as an important means of authentication. By determining both the
percentage composition of the elemental components and the quality of the material, the PLjXRD
duo indicates how well the material compares to design specifications. This timely feedback
provides useful information to determine growth parameters in order to produce the proper
material. This material-growth and analysis cycle repeats itself, resulting in high-quality semicon-
ductor materials.

Review Of Mechanics Of Wood Cutting
Keshava Datta and M. Appa Anjanappa
Department of Mechanical Engineering
University of Maryland, Baltimore County

This paper gives a detailed review of the research work published in the area of the mechanics
of woodcutting. Woodcutting is one of the oldest techniques used to shape wood for a useful
purpose. They include chopping, chiseling, planing, drilling, turning, and sawing. Although each
operation require different type of cutting tool, most of them can be considered as a variation of
orthogonal cutting process. The orthogonal cutting of wood is classified based on the orientation
of wood grain as 90-0 (along the grain), 0-90 (perpendicular to the grain), and 90-90 (cross cutting).
Systematic study of wood cutting process dates back to 1950 when Kivima conducted extensive
planing experiments to study the effect of material properties, process parameters, and planing
tool geometry on the cutting forces for all three types of wood cutting. Later Franz performed a
detailed analysis of the 90-0 wood cutting (planing) process. The 90-0 cutting was further classified
as Type I, Type II, and Type III based on the wood chips generated during 90-0 cutting process.
It is shown that the cutting force of Type III is about three times greater than Type I wood cutting.
Using the experimental results an empirical relationship between the cutting forces, tool geometry,
and material properties was developed. Mckenzie conducted the next major work in orthogonal
woodcutting that focused on developing a mathematical model to represent 90-90 woodcutting.
The 90-90 cutting was further classified as Type la, Type Ib, Type lIa, and Type lib based on the
shape of chips. It was shown that there is an indentation phase involving deformation before
incision, associated with maximum amplitude of the cutting forces. The paper concludes with
a summary by giving the state-Of-the-art, on-going research, and proposed research.
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A Surface Study Of Mechanically Milled Powders Using A Newly Acquired
Scanning Electron Microscope
Christa L. Shockey and Robert C. Reno
Department of Physics
University of Maryland. Baltimore County

A study of the surface morphology and chemical composition of mechanically milled tantalum-sulfur
powders is underway to determine differences in the chemical and crystallographic structure of
these powders as they are being milled. It is hypothesized that at different times in this process
there will be evidence of changing compositional structure which can be seen by viewing the sur-
face structure of the sample using a newly acquired scanning electron microscope (a JEOL JSM·
5600 SEM) in secondary and backscattered electron imaging modes and by analyzing the changing
compositional structure of the powders using an x-ray energy-dispersive spectrometer.ln order to
ensure accurate results of the analysis of these powders, a review of the computer software for
this SEM was initiated. Various samples were acquired to test the validity of the images seen by
the SEM when determining surface structure. An investigation into the accuracy of the x-ray
software involved in determining the chemical composition of the sample was also studied.
The examination included several standard samples. and analysis yielded accurate sample
compositions to within 2% of the correct value. One multi phase sample, however, has an error
involved of 20%. Investigation of this sample's inaccurate readings is ongoing but may be due
to the nature of the mutttphase structure. Determination of the source of this discrepancy will
allow us to conclude our study of the milled powders and a recently acquired electron backscat-
ter detector will allow further examination of the crystallographic nature of these samples.

A Method For Extending Qualitative Molecular Orbital Theory
To Pleycyellc Hydrocarbons
Christopher M. Rooney and Joel F. Liebman
Department of Chemistry and Biochemistry
University of Maryland, Baltimore County

United atomic orbitals derived from Hucke! molecular orbitals for benzene are combined in pseu-
do-molecular orbitals to qualitatively derive the molecular orbitals and relative energies for fused-
ring polycyclic hydrocarbons. Results of this method are compared to the corresponding Hucke!
molecular orbitals and Hucke! energies. Results show that the symmetries and relative energies
for a given series of isomeric hydrocarbons using the pseudo molecular orbital method are quali-
tatively similar to the corresponding calculated values. This method may offer a means for
extending qualitative molecular orbital theory to other polycyclic hydrocarbons and to other
"larger" molecules in general.
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Psychology
Applying The Transtheoretical Model Of Change To The Initiation
Of Binge Drinking In A College Sample
Lori E. Bellino and Carlo C. DiClemente
Department of Psychology
University of Maryland, Baltimore County

Results of recent studies suggest that many college students engage in heavy episodic or binge
drinking. Binge drinking has been associated with a host of negative consequences for college
students. The purpose of this study was to examine the validity of applying the Transtheoretical
Model of Intentional Behavior Change to the initiation of binge drinking in a sample of college
students. Data was collected in the residence halls on the University of Maryland Baltimore
County campus in the spring of 1999. We investigated cognitive process and alcohol use variables
as they differed by stage of initiation for binge drinking. Results showed that the majority of subjects
were either in the Precontemplatton (i.e., not considering to begin btngetngj, Action (i.e., have
been btngeing for less than six months), or the Maintenance (i.e., have been bingeing for six
months or more) stages. Individuals in later stages of initiation were more likely to endorse higher
levels of Social Facilitation and Sexual Enhancement alcohol expectancies, pros of drinking,
temptation to drink, as well as less cons of drinking compared to those in earlier stages. Subjects
in later stages also reported significantly higher numbers of negative consequences of alcohol
use and symptoms of alcohol use disorders as opposed to those in earlier stages. These results
have important implications for the study of the process of initiating substance use and abuse,
as well as for programs focusing on the prevention and treatment of heavy drinking.

The Relation Between Maternal Well· Being And Maternal Sensitivity
In 4-Month-Old Infants
Keng-Yen Huang and Arnie A. Hane
Applied Developmental Psychology Program, Department of Psychology
University of Maryland, Baltimore County

Maternal sensitivity has been identified as an important antecedent to the quality of the mother-
child attachment relationship, and thus, the child's long-term social development. The present
study was designed to examine the relationship of maternal sensitivity to three variables thought
to be related to maternal psychological well-being and maternal sensitivity. Specifically, maternal
well-being was operationalized by maternal ratings of self-esteem, maternal self-efficacy, and
depression. The sample consisted of 34 mother-infant dyads. The mean age of the mothers was
30.35 (SO = 5.48) and of the children, 16.75 weeks (SO = 1.34). Nineteen infants were female.
Mother-infant dyads were videotaped in the laboratory during 45 minutes of free-play activity.
Mothers also completed the Center for Epidemiological Studies' Depression Scale (CES-D)(Radloff,
1977), the Rosenberg Self-Esteem Scale (RSE) (Rosenberg, 1965), and the Parental Self-Efficacy
questionnaire (PSE) (Fish, Shifter, & Belsky, 1991) during the laboratory visit. Maternal sensitivity
was coded from the videotaped 45-minute free-play episode, using the Ainsworth system for rating
Maternal Care Behavior (Ainsworth et ai, 1978). This is an observational measure that assesses
the degree to which a mother accurately perceives and responds to her infant's cues across many
different areas of interaction. An hierarchical multiple regression analysis using the ratings that
comprised maternal well-being as the predictors and ratings of maternal sensitivity as the outcome
was employed. Results indicated that maternal sensitivity was not significantly associated with
either maternal depression, self-esteem, or self-efficacy This finding may suggest that not all
aspects of a mothers' psychological state enters into the degree to which she is attentive to her
infant's needs. Issues such as sample characteristics and the limits of power were also discussed.
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Forgiving YourSpouse: Decision-Based Forgiveness In Marital Relationships
Jodi M. Jacobson, Eunice Park, and Frederick DiBiasio
Department of Social Work, School of Social Work
University of Maryland, Baltimore

Recent research and clinical practice literature indicates that forgiveness treatment is an effective
therapy for aiding in the resolution of marital problems. The present study is designed to empiri-
cally measure the overall effectiveness of forgiveness treatment, compared to traditional marital
counseling and no treatment, on various psychosocial characteristics. Using an experimental
research design with random assignment of participants to the three treatment groups, the overall
goal is to determine whether or not forgiveness treatment is more effective than the other inter-
ventions in resolving marital problems. Outcome measures include valid and reliable scales that
measure levels of forgiveness, contentment, self-esteem, and marital satisfaction. It is hypothesized
that participants who receive forgiveness treatment will score higher on all outcome measures
as compared to the other two groups. Preliminary analysis of the data supports our hypothesis
that forgiveness treatment is effective in resolving marital problems and may be more effective
than traditional marital counseling and/or no treatment. Due to the small sample size and large
amount of within group heterogeneity, it is too early in the study to conclude statistically significant
differences between the three treatment groups. However, a preliminary analysis of various
descriptive statistics and trends in the data leads one to believe that with an increased number
of participants in each treatment group, the results will become significant.

Problematic Drinking Predicts Baseline And Posttreatment Abusive Behavior
In A Clinical Sample Of Domestic Violence Perpetrators
Tara M. Neavins, Christopher M. Murphy, Jeffrey D. Elliott, and Tanya M. Morrel
Department of Psychology
University of Maryland, Baltimore County

The purpose of this presentation was to examine the relation of alcohol abuse and subsequent
aggression in perpetrators who complete treatment for domestic violence. Participants in this
study (N '" 116; all men; 74 com pteters: 43% minorities; Mage"" 34.74, SD ege e 8.08; 82%
court-mandated to attend group) attended two individual intake sessions and then were randomly
assigned to one of two 16-week interventions: cognitive-behavioral group therapy or supportive
group. Participants completed (1) the revised Conflict Tactics Scales (CTS-2), exploring physical
injuries, physical aggression, psychological aggression, and sexual coercion; and (2) the Alcohol
Use Disorders Identification Test (AUDIT), screening for hazardous drinking. Using the recom-
mended AUDIT clinical cut-off score (8 or higher), 23.2% of the sample appeared to be problem-
atic drinkers. Using a series of one-way (AUDIT score) between-subjects multivariate analyses of
variance (MANOVAs), at baseline, perpetrators who met the AUDIT clinical cut-off score (HIGH-
AUDIT) self-reported causing more physical abuse, psychological abuse, and partner injuries
during the past 6 months than did LOW-AUDIT perpetrators. Partners of HIGH-AUDIT perpetrators
reported more physical aggression at baseline than did partners of LOW-AUDITperpetrators. At
posttreatment, perpetrators with high baseline AUDIT scores self-reported more psychological
abuse, physical abuse, and sexual coercion at posttreatment than did perpetrators with low
baseline AUDIT scores. Further, at posttreatment, partners of perpetrators with high baseline
AUDIT scores reported more physical abuse and injuries than did partners of perpetrators with
low baseline AUDIT scores. These results support using the AUDIT as a brief and slmp'e screening
measure for problematic drinking when treating domestic violence perpetrators. In addition, these
findings highlight the importance of addressing alcohol problems with male domestic violence
perpetrators. Future studies need to examine other indicators of alcohol and drug abuse and
their association with domestic abuse severity and treatment outcome in this population.
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Relationship And Behavioral Characteristics Associated With Antisocial Personality
Disorder Among Domestic Violence Perpetrators
Nancy Remington, Christopher Murphy, Erik Scott, and Styliani Simoneti
Department of Psychology
University of Maryland, Baltimore County

This study examined the correlates of antisocial personality disorder (apd) in a sample of 45
men undergoing counseling for domestic abuse. Participants were administered the structured
clinical interview for the diagnostic and statistical manual of mental disorders (scid) for the
assessment of apo using diagnostic and statistical manual of mental disorders (3'd edition,
revised; dsm-iii-r) criteria, along with other structured clinical interviews and self-report instruments
to assess histories of violence within and outside of intimate relationships, emotional abuse
perpetration, drug and alcohol use history, and intensity of emotional involvement in intimate
relationships. Two sets of analyses were performed. The first set of analyses, comparing those
meeting criteria for apd with those not meeting criteria for apd, provided evidence that individuals
with apd are more psychologically and physically abusive, use drugs and alcohol to a greater
degree, and have a more extensive history of aggressive behavior than non-ape batterers. The
second set of analyses provided evidence that the degree of anti sociality (number of positive
scid apd criteria) is positively related to psychological and physical abuse, greater use of drugs
and alcohol, a more extensive history of aggressive behavior, and negatively related to emotional
attachment in intimate relationships. In conclusion, the present study found elevated rates of
antisocial personality disorder in a clinical sample of abuse perpetrators. Antisocial characteristics
had associations with generalized aggression, relationship aggression, and emotional attachment,
all of which may have implications for the application of standardized treatment protocols with this
population. Studies that analyze outcome data by assuming homogeneity within domestic violence
groups may obscure important outcome differences associated with antisocial characteristics.

Comparing Two Measures Of Weight Cycling Among College Females
Shannon R. Whyte and Carlo C. DiClemente
Department of Psychology
University of Maryland, Baltimore County

To evaluate the construct of 'weight cycling,' the number of diets was compared with the number
of weight cycles (losing a set amount and regaining the weight) among 62 college undergraduate
and graduate females in contemplation or preparation for going on a weight loss diet. A Pearson
product-moment correlation between these two measures showed only a 27.5% shared variance.
A 3 x 2 Chi Square, with number of weight cycles trichotomized (low = :::;2; medium = 3; high = ~
4) and number of diets dichotomized (low =:::; 3; high ~ 4) using median split, indicated that
females with a low number of diets reported low numbers of weight cycles, but females with
high number of diets reported both high and low numbers of weight cycles. These findings suggest
that number of diets may not be a good estimate of weight cycling history particularly for females
who have an extensive dieting history. Future research is needed to determine the reliability of
this new measure of weight cycling and to replicate these findings in an older population.
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Biochemistry
Structural Basis For HIV-1 Nucleocapsid Protein Interactions With-RNA Packaging
Signal In Retroviral Genome Recognition
Gaya K. Amarasinghe, Roberto N. De Guzman, Ryan B. Turner, and Michael F. Summers
HHMIjDepartment of Chemistry and Biochemistry
University of Maryland, Baltimore County

The RNAgenome of the human immunodeficiency virus (HIV-l) contains a ~120 nucleotide -packaglng
signal that is recognized by the nucleocapsid (NC) domain of the Gag polyprotein during virus
assembly. The -site contains four stem-loops (SL1-SL4) that appear to have both independent and
overlapping functions. We have prepared a 19-residue oligoribonucleotide corresponding to the SL2
RNA stem loop, which contains the major splice-donor site, for NC binding and NMR-based structur-
al studies. SL2 binds NC with a dissociation constant (Kd) of -110 nM, which is similar to that of
the previously characterized NC-SL3 complex but higher than that expected from previous studies.
The structure of the NC-SL2 complex was determined using heteronuciear multidimensional NMR
methods using samples containing 15N,»ctsotooiceny labeled protein and RNA, and is compared
with the previously determined structure of NC bound to the SL3 stem loop. As observed in the NC-
SL3 complex, the two zinc knuckles of NC bind to exposed guanosine bases of the RNA tetraloop
while the two zinc knuckles pack against each other via specific hydrophobic and hydrogen bonding
interactions, and the N-terminal tail adopts a 310 helical conformation. Other features of the complex
are different. The RNA stem contains an unusual A5-U14-A15 base triple that may be important in
genome splicing. Minimal chemical shift perturbation is observed in the base triple region upon NC
binding. The NC-SL2 complex along with NC-SL3 complex now provide a molecular level view of the
HIV genome recognition and packaging by the nucleocapsid protein.

Rapid Purification Of Stem Loops
Stacy Gemeue, Gaya K. Amarasinghe, and William R. LaCourse
Department of Chemistry and Biochemistry
University of Maryland, Baltimore County

High performance liquid chromatography (HPLC) has become one of the predominant forms of
separation for compounds containing chromophores. This analytical technique Is now moving into
the realm of moiecular biology due to the advancement of an HPLC that has capabilities of ana-
lyzing DNA and RNA. Nucleotides can now be separated based on chromatographic principles by
a new form of HPLC called denaturing HPLC (dHPLC). This new instrument uses an ion-pairing
reversed-phase column to separate single nucleotide polymorph isms (SNP) and short tandem
repeats (STR). Our focus for this instrument lies in the purification of stem loops, which are used
in other studies to determine structure and function. Purification of RNA hairpins using polyacry-
lamide gel electrophoresis (PAGE)can take several days compared to dHPLC, which can purify
the stem loop in several hours. In this study, SL2, a nineteen base stem loop, which is an adjacent
secondary structure found in the cis-acting E element required for HIV encaosroetron. was used
to demonstrate this method. The optimal temperature to collect the major product was found by
running a melting curve from thirty-five to seventy degrees. When the optimal temperature was
determined, the major peak, which correlated to our nineteen base stem loop, was collected
from the crude transcription mix using a fraction collector. What would have taken several days
on a gel, took only a few hours to purify using dHPLC. In this presentation, optimization and
purification strategies will be discussed.
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Characterization Of Mutations Commonly Identified in African-American
UDP-Galactose 4-Epimerase-Deflcient Patients
Suzette M. Huguenin and Tina M. Cowan
Graduate Program in Human Genetics, School of Medicine
University of Maryland, Baltimore

UDP-galactose 4-epimerase (GALE)-deficient galactosemia is a rare autosomal recessive disorder of
galactose metabolism which has been categorized into two forms. (1) the extremely rare and severe
generalized GALEdeficiency and (2) the more common asymptomatic deficiency restricted to peripheral
blood cells. This latter form has been detected through newborn screening for galactosemia, a
condition characterized by an abnormal level of galactose sugars in the blood, and is most commonly
identified in African Americans. It has been hypothesized that mutations in the GA~Egene alter enzyme
function to varying degrees, manifesting in different clinical forms. To help discern the phenotype/
genotype correlation, GALEeDNA from patients have been sequenced and mutant alleles character-
ized via a yeast expression system. Two mutations, K257R and G319E, were commonly detected in
the African American patients following screening of patients and controls by allele specific PCR/
endonuclease digestion for each identified mutation. Initial expression studies of these mutant alleles
have shown that GALEactivity, as measured by the conversion of unc-geractose to UDP-glucose, is
not significantly different from wild type under standard assay conditions of excess substrate and
cofactor. These findings are consistent with the belief that mutations identified in asymptomatic patients
do not drastically alter GALEfunction but result in a loss of enzyme activity only in peripheral blood
cells. Kinetic and stability studies are underway to determine to what extent and how mutations disrupt
GALE function leading to GALE-deficiency manifesting solely in blood cells or multiple tissues.
Additionally, yeast extract will be evaluated for metabolic effects of the mutations and findings
compared to steady-state metabolite levels as well as to human results from newborn screening
and diagnostic quantitative red blood cell galactose-t-phosphate assays.

Probing Base Flipping With Comformationally Constrained Abasic Oligonucleotides
Nilesh Banavali and Alexander MacKerell, Jr.
Department of Pharmaceutical Sciences
University of Maryland, Baltimore

The target cytosine base methylated by DNA (cytosine C5)-methyltransferases exhibits a flipped-
out conformation when bound to the enzyme. The absence of the target base, t.e. an abasic
site, leads to increased binding of the DNA to the Hha I (cytosine C5)-methyltransferase enzyme
(M. Hha I). Pseudorotationatty constrained abasic sugar analogs were placed in DNA duplexes
containing the M. Hha I recognition sequence. Biochemical studies indicated that binding of the
DNA analogs to M. Hha 1 increases when the abasic target sugar is constrained to the south
conformation and decreases when the abasic target sugar is constrained to the north conformation.
In gel-shtft assays, M. Hha I exhibited a different binding conformation when bound to the abaaic
north analog as compared to the abasic south or abasic furanose DNA analogs. A structural
understanding of these results was obtained via molecular dynamics simulations of the DNA
duplex both in aqueous solution and in the DNA-M Hha l-cotactor ternary complex. Simulation of
the DNA alone indicates that enhanced binding to M. Hha I corresponds to greater propensity of
the abasic moiety to flip out of the DNA double helix and assume a conformation similar to that
seen in the ternary complex. Quantum mechanical studies indicate that flipping in the north abasic
sugar analog is inhibited by changes in local DNA phosphodiester backbone conformational prop-
erties. These changes also impact the interaction of the flipped sugar region with the protein in
the ternary complex, possibly leading to different binding conformation of the enzyme with the
north DNA analog. Implications of these results with respect to the structural mechanism of
base flipping in M. Hha I methyltransferase activity are presented.
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Identification Of HIV-1lntegrase Inhibitors VIA Three-Dimensional Database
Searching Using ASV And Hiv-1 Integrases As Targets
I-Jen Chen,' Nouri Neamati,2 Marc C. Nick/aus,3 Ann Orr,2 Yves Pommier,2
and Alexander D. MacKerell, Jr.'
Department of Pharmaceutical Sciences.' School of Pharmacy
University of Maryland, Baltimore
Laboratories of Molecular Pharmacology" and Medicinal Chemistry'
National Cancer Institute

Integration of viral DNA into the host cell genome is a critical step in the life cycle of HIV. This
essential reaction is catalyzed by integrase (IN) through two steps, 3'-processing and DNA strand
transfer. integrase is an attractive target for drug design because there is no known cellular analog
and integration is essential for successful replication of HIV. Starting from the previous identified
Y3 (4-acetylamino-5-hydroxynaphthalene-2,7-disulfonic acid) binding site on the avian sarcoma
virus integrase (ASV IN). a three-dimensional (3D) database search against ASV IN and HIV IN
of the National Cancer Institute 3D database was used to identify novel HIV-1 integrase inhibitors
using the program DOCK. Twenty two of DOCK selected compounds were submitted for inhibition
assays against HIV-lIN. 13 of the 22 showed inhibitory activity against HIV-1IN at concentrations
less than 200 11M.Analysis of the computer-proposed binding modes of the active compounds to
HIV-lIN showed that simultaneous interaction with the Y3 site and the catalytic site is possible.
In addition, interactions between the active compounds and the flexible loop involved in the binding
of DNA by IN are indicated to occur. The present work provides structural details of HIV-l IN
and inhibitors and the unique "dual" binding motif involving both the Y3 and catalytic sites and
interactions with the flexible loop identified in the present work could be exploited in the future
development of anti-AIDS drugs.

Chemical And Biochemical Engineering
Development Of A dynamic Assay To Study The Effect Of Shear Stress
On The Interaction Of Staphylococcos Aureus With Endothelium
Kesav Reddy and Julia Ross
Department of Chemical and Biochemical Engineering
University of Maryland, Baltimore County

Staphylococcus aureus (S. aureus) is an opportunistic pathogen causing life-threatening infections,
which include endocarditis, osteomyelitis and septic arthritis. Due to the continued rise in the
incidence of antibiotic-resistant infections of S. aureus, there is a pressing need to elucidate
the molecular mechanisms of the pathogenesis of S. aureus infections. An intriguing aspect of
this infection is the frequency of hematogenous spread of the organism from local sites of infec-
tion to deeper tissues, "much akin to tumor metastasis. This suggests that an understanding of
the interaction of S. aureus with the endothelium, which forms the blood vessel wall, is required.
However, all studies in literature involve static assays in which S. aureus is incubated with
endothelial cells leading to adherence to the endothelial cells. These assays ignore the effect of
the drag forces present at the blood vessel wall. Shear stresses may lead to selective molecular
mechanisms of interaction and also, possibly modulate the kinetics of binding of the bacteria
to endothelial cells. The development of a dynamic adhesion assay involving the perfusion of
S. aureus over endothelial cells at defined shear stresses in parallel plate flow chambers and
quantifying the resulting interactions by video microscopy and digital imaging is described. The
methods of quantifying the adhesion and rolling events are presented along with the preliminary
data obtained.
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Dynamic Adhesion Of Staphylococcus Aureus After Exposure To Bulk Shear
Lisa Mascari and Julie M Ross
Chemical and Biochemical Engineering
University of Maryland, Baltimore County

Staphylococcus aureus is a pathogenic organism with antibiotic resistance that binds to collagen
under static and dynamic conditions. The In vivo environment a cell is exposed to consists of a
bulk shear phase in which the cells are traveling through the body and an additional phase in
which the cells adhere to a biological surface. This study attempts to mimic exposure of the
cells to bulk shear in vivo prior to investigating dynamic surface adhesion. A constant stress
rheometer is used to expose the cells to bulk shear before the dynamic adhesion assay. A paral-
lei plate flow chamber is used in the dynamic adhesion assay and quantification of adhesion is
accomplished using phase contrast videomicroscopy coupled with digital imaging processing.
The dynamic surface adhesion results from cells exposed to bulk shear are compared to dynamic
surface adhesion results of control cells. The results of this study will be used in the ongoing
development of an experimental design that mimics the bulk shear environment in vivo.

Process For Protein C Production From Human Blood Plasma Derivatives
Huiping Wu and Duane F. Bruley
Department of Chemical and Biochemical Engineering
University of Maryland, Baltimore County

Protein C (PC) is a pivotal anticoagulant and antithrombotic in human blood plasma. PC deficiency
can result in thrombosis, inhibiting oxygen transport to tissue thus leading to many complications,
including death. Present treatment can cause catastrophic bleeding and other major medical
problems. PC treatment has no bleeding or skin necrosis problems because it circulates in the
blood as a zymogen and is only activated when and where it is needed. Cohn fraction IV-l, a
blood plasma derivative, is a natural source of PC. The vitamin K dependent (VKD) proteins are
homologous proteins, making the separation of PC from plasma extremely difficult. Immobilized
metal affinity chromatography (IMAC) is investigated to separate the VKD proteins to replace
immunoaffinity chromatography, because of the high cost of monoclonal antibodies. An IDA-Cu
column was found effective for the separation of PC from prothrombin, the most harmful contam-
inant in blood plasma. For Cohn fraction IV-l separation, a DEAE column was determined to be
an efficient initial step, with about 25-fold PC ratio increase. Following this step, an IDA-Cu
column could remove many contaminants including prothrombin. The separation using a column
combination of DEAE and IDA-Cu increased PC ratio t.Oo-tolo. It produced a PC cocktail with PC
activity of about 5%. It appears that a process with IMAC elements will achieve a low cost, effica-
cious PC product for PC deficient patients.
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Feasibility Studies On Optical Mammogram VIA Frequency Response
Analysis Of Near Infrared Time Resolved Spectroscopy Spectra
Arshia L. Honar and Kyung A. Kang
Department of Chemical and Biochemical Engineering
University of Maryland, Baltimore County

The overall goal of this project is to detect breast cancer at the early stages utilizing near
infrared light. In a highly scattering media such as human breast, photons diffuse rather than
traveling straight. For a better understanding, initially this project focused on studying the basics
of photon diffusion for different source and detector configurations (i.e., reflectance and trans-
mittance). Once the shape of the photon path is obtained, the information can be effectively
used for determining the position of a tumor in three-dimensions. The shape of the photon path
was obtained through a computer simulation, which was written based on the solution of photon
transfer equation. The breast model dimensions were chosen close to the average area that an
average breast occupies between two mammogram plates, also the optical properties were
matched to the values of the average breast. The shape of the photon path in transmittance
measurements demonstrated that when used for tumor localization, it could provide initial infor-
mation on the two-dimensional position of the tumor. The third dimension position of the tumor
(the tumor depth) could be obtained through evaluating the changes in light intensity. For example if
the tumor is located at shallow depths greater changes in light intensity is observed than when
the tumor is deep. At this point, multi-frequency, multi-source detector separation, reflectance
measurements could be conducted over the suspected area, and the combination of these two
measurements can potentially provide three-dimensional information even for deep tumors (e.g.,
2.5 cm surface of the tumor to the surface of the breast).

Factors Affecting The Sensitivity Of Protein C Immunosensor
Hyun J. Kwon, Heath I. Balcer*, and Kyung A. Kang
Department of Chemical and Biochemical Engineering
Department of Biological Science>
University of Maryland, Baltimore County

Protein C (PC) is a vitamin K-dependent protein, which acts as an anticoagulant and anttthrombotlc.
Deficiency of PC may lead to unnecessary clot formation resulting in thromboembolic complications,
such as heart attack, lung embolism or stroke. The fiber optic PC biosensor has been developed
for a reliable and fast diagnosis of PC deficiency. The specific objectives of this study were to
optimize incubation times of sample and reagents and to examine the leaching of the immobilized
antibody during storage. The PC biosensor makes use of a sandwich fluoro-immunoassay on an
optical fiber. The primary antibody was immobilized on the silica fiber by an avidin-biotin bridge.
The secondary antibody was tagged with ftuorophores. Various incubation times were tested to
determine optimum incubation time for the antigen-antibody binding. Incubation-times for the PC
sample and the fluorcphcre tagged secondary antibody were determined to be 5 and 3 minutes,
respectively. The final sensitivity was average 70% of the original protocol using 10 and 5 minutes,
and was sufficient to discriminate PC concentrations in the range of 0.5~2.5 ug/ml. Leaching of
immobilized primary antibody on the fiber surface during the fiber storage was also examined,
since leached antibody may result in signal reduction. The leached antibody samples were collected
after 1, 3, 7, 14, and 30 days and the concentrations were measured using enzyme linked
immunosorbent assay (ELISA). The concentrations were in the range of 10-1 ug/ml throughout
the all the time points, which were considered negtigfbte compared to immobilized amount.
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Preparation And Characterization Of Polymeric Mlcrospheres
For The Sustained Release Of Protein C
Mahesh V. Chaubal~, Duane F. Bruley, and Zhong Zhao'
f Department of Chemical and Biochemical Engineering
University of Maryland, Baltimore County
'Guilford Pharmaceuticais tnc., Baltimore

Protein C is a natural anticoagulant, present in the human plasma at levels of approximately
4 mg/L. A deficiency of this protein can lead to life threatening conditions such as deep vein
thrombosis, pulmonary embolism etc. Protein C deficiency can be treated via intravenous admin-
istration of purified concentrate of protein C into the patient's blood. Although this therapy has
been proven to be safe and effective, it suffers from the drawback that patients have to receive
daily injections in order to maintain therapeutic levels of the protein in the blood stream. In order
to reduce the frequency of protein C injections, we encapsulated the protein into biodegradable,
injectable polymeric mfcrospheres. Microspheres were prepared using the single as well as the
double emulsion techniques and were characterized using SEM, particle sizer and GPC. In vitro
studies showed that the polymeric microspheres release the protein in a sustained fashion for a
period of 5-7 days. The release profile showed an initial burst followed by a more gradual release,
wherein a total of 60-70 % protein was released from the microspheres. A chromogenic assay
was used to show that the activity of the protein could be sufficiently maintained during the
microencapsulation process, by optimizing the emulsification step. Also, presence of stabilizing
excipients such as Albumin helped in preserving the activity of the protein during the microen-
capsulation step. The activity of the protein was not tested over the duration of the release. This
drug delivery technique for protein C administration may offer a significant advantage over the
conventional intravenous formulation and improve patient compliance for the therapy.

Environmental Science
Unsupervised Fully Constrained Least Squares Linear Spectral Mixture
Analysis Method For Multispectral Imagery
Daniel C. Heinz and Cneio-t Chang
Remote Sensing Signal and Image Processing Laboratory
Department of Computer Science and Electrical Engineering
University of Maryland, Baltimore County

Subpixei detection and quantification of materials in multispectral imagery presents a challenging
problem due to a relatively low number of spectral bands available for analysis in which case the
number of spectral bands may be less than the number of materials to be detected and quantified.
The problem is even more difficult when the image scene is unknown and no prior knowledge is
available. Under this circumstance, the desired information must be obtained directly from the
image data. In this paper, we present an unsupervised least squares-based linear mixture analysis
method coupled with a band expansion technique for multispectral image analysis. This method
allows us to extract necessary end member information from an unknown image scene so that
the endmembers present in the image can be detected and quantified. The band expansion
technique creates additional bands from the existing multispectral bands using band-to-band
nonlinear correlation. These expanded bands ease the problem of insufficient bands in multi-
spectral imagery and can improve and enhance the performance of the proposed method. The
experimental results demonstrate the advantages of the proposed approach.



Sexual Dimorphism In The Teleost Brain: A Possible
Indicator Of Endocrine Distupter Exposure
Lisa E. Melewski, Andrew S. Kane, and Margaret M. McCarthy.
Department of Pathology, School of Medicine
University of Maryland. Baltimore

Endocrine disrupting compounds (EDCs) are a growing concern for wildlife because EDCs disrupt
the normal functions of the endocrine system, they are abundant in our environment and they
tend to magnify as they progress up the food chain. Reported disruptions of the endocrine system
mainly involve different aspects of reproduction, such as modifications of reproductive physiology,
morphology and behavior. Methods of exposure detection are needed in order to assess damage
that is done to organisms inhabiting aquatic ecosystems that are contaminated by EDCs. A
unique index of EDC-exposure is the alteration of a sexually dimorphic characteristic. Our model
species is the killifish, Fundulus heteroclitus, a sexually dimorphic species ubiquitous throughout
the Chesapeake Bay and other estuarine waters. Our data indicate that there is a significant dif-
ference in the dendritic spine density within the hypothalamus between male and female F. hete-
roclitus. The spine density in females was 24% greater than the spine density observed in males
(p=O.Ol). a difference that is consistent with ongoing mammalian studies. In comparison, there
was no difference in the spine density of dendrites located in the non-sexually dimorphic brain-
stem regions of males and females. Preliminary data suggest that alterations of this sexually
dimorphic characteristic of the killifish brain may serve as a novel indicator of EDC exposure.

New Directions In Understanding Piscine Carcinogenisis
Cynthia B. Stine and Andrew S. Kane
Department of Pathology, School of Medicine
University of Maryland, Baltimore

There is a great diversity of fish tumors associated with different etiologies. The tumors present
themselves differently depending on the fish species and the age at exposure. Fish tumors are
found in field-caught animals as well as induced in laboratory animals. It has been established
that specific alterations in DNA structure and sequences are implicated in mammalian carcino-
genesis. These mutations are now being identified in fish carcinogenesis. including activation of
oncogenes, inactivation of tumor-suppressor genes and microsatellite instability. Well-documented
piscine models are noted in small aquarium species such as zebrafish, medaka, and platyfish-swortail
hybrids. However, little emphasis has been placed on environmentally relevant species such as
might be found in the Chesapeake Bay. This presentation will review several field exposure models,
including hepatic neoplasms in killifish from the Elizabeth River, VA in relation to polycyclic aro-
matic hydrocarbon exposure as well as in cultured rainbow trout in relation to aflatoxin 81 exposure.
Further discussion will focus on DNA markers found in fish tumors as the high sequence homology
between several fish and human genes allows for interspecies mechanistic comparisons.
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.Xl or Remotely Probing Aerosols Using A Raman Lidar System
~\ A. Dan Wooten and Raymond Hoff

J It Department of Physics and The Joint Center for Earth Systems Technology
(,~' University of Maryland, Baltimore County

~Q \('Q~ 0. Atmospheric aerosols, produced from both natural and anthropogenic sources, strongly affect\\ o,o.~~ the Earth's environment by acting as cloud condensation nuclei (CCN) and by cooling the planet
~o:.;;0 , ~ directly through scattering and absorption and indirectly by changing the reflectivity, duration, .and
)?,) ....'J! extent of clouds. A small Raman Llght Detection 8nd Ranging (Lidar) system, the 8tmospheric

6
~jjoar EXpirement (ALEX), has been used to remotely probe atmospheric aerosols above the

~

University of Marytand, Baltimore County (UMBCl. Recent improvements in the system have
extended aerosol measurements from 7.5 km to nearly 12 km and improved the overall quality

'v\~ of profiles made by ALEX. Two validating instruments, a sun photometer located at the NASA-y~~It!' f) Goddard Space Flight Center and a nephelometer located in the Shenandoah National Park, have

~

(Y . provided results to within 10% of lidar-derived values for total aerosol optical depth and surface
~:.., aerosol extinction respectively.
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JY ,\0 ~~iomonltoringHarmful Algal Blooms And Water Quality Pertubations
JJV~ ~eOffry T. Gipson and Andrew S Kane

rtf) ~ Department of Pathology, Aquatic Pathoblology CenterV . University of Maryland, Baltimore

I J!' ~ Harmful algal blooms (HABs) have Increased In frequency and severity both In U.S. coastal areas
. --v~'rJf!J' and globally. Recently, the U.S. mid-Atlantic region experienced blooms of Pfiesteria and

lfil1' Pfiesteria-like organisms that were associated with fish kills that affected loca! fisheries,
recreations and tourism. These occurrences gave rise to serious concerns about human health.
Unfortunately, environmental managers responsible for closure of waterways cannot determine if
a fish kill event is HAS-related until large numbers of sick or dead fish are observed and there is
conformation of the HAB species presence. To address this problem, an automated biomonitoring
system has been developed to continuously monitor waters that are susceptible to HABs and
other water quality disturbances. The system consists of a series of chambers in which fish are
exposed to flow-through water. Paired electrodes in each chamber non-invasively transmit an
ampiified electrical signal from each fish to an on-site or remote computer. Computer software
analyzes input voltages and converts them to real-time ventilatory rate readouts. Preliminary
experiments were initiated with hypoxia as a stressor to test the biological response from the
system. These experiments indicated that exposure to sublethal hypoxia produced consistent
alterations In fish ventilatory response In real-time. Further studle7re underway to characterize
responses for HAB toxins and other water quality stressors.
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Effects Of Environmental Oxytetracycline Residues On Aqutlc Plants
Roberta J. Garcia, Renate Reimschuessel, and Andrew S. Kane
Aquatic Pathobiology Center, Department of Pathology, School of Medicine
University of Maryland, Baltimore

Oxytetracycline is used to treat a variety of diseases in plants, vertebrates and some invertebrates.
Tetracyclines are believed to exert their bacteriostatic effect by binding to the 30S subunit of
70S ribosomes and inhibiting protein synthesis. However, they have also been found to repress
protein synthesis in mammalian and plant cells. Tetracyclines are excreted unchanged and enter
the environment through feces and urine as biologically active compounds. Since oxytetracycline
is typically administered through medicated feed, the use of oxytetracycline in aquaculture is a
direct source of contamination to the aquatic environment. Very little research has been conducted
regarding the amount and fate of oxytetracycline discharged from land-based aquaculture systems.
Oxytetracycline may disrupt normal aquatic plant growth, development, and senescence in complex
ways that have not been investigated in traditional toxicity assays. Furthermore, agricultural
research has shown that biologically active oxytetracycline is not only readily absorbed through
plant tissue, but is also absorbed by insects that feed on the treated plants. It is highly likely
that other herbivores can absorb active drug, that may, in turn, influence their protein metabolism.
The recent discovery of pharmaceuticals in sewage, surface, ground and drinking water supplies,
the general trend towards intensification of aquaculture! production methods, and the rising interest
in using aquacultural effluent waters to grow vegetables, indicate an urgent need for scientists
to increase their understanding of the dynamics of oxytetracycline in aquatic environments. The
purpose of this project is to determine the effects of chronic, low levels of oxytetracycline on two
submerged aquatic plants and two species of algae. This presentation will review current infor-
mation on bioaccumutat'on of oxytetracycyline in plants and the effects of trophic transfer, and
will serve as a foundation for ongoing preliminary experiments.

Mechanical Engineering
A Set-Based Approach For Robust Design
Manish Verma and Bill Wood
Department of Mechanical Engineering
University of Maryland, Baltimore County

In todays competitive market, high quality and reduced development time are the mantras of
success. For both ofthese objectives, product design needs to be robust to absorb minor variations
from downstream design decisions and manufacturing processes. Traditional design practice tends
to quickly converge on a solution, a point in the solution space, and then modify that solution
until it meets the design objectives. This patch-up process is generally time consuming because
of the iterations involved and leads to a sub-optimal design. By contrast, set-based design tends
to delay commitment by considering sets of design alternatives and gradually narrowing down to
a final solution. Though initially this approach is more time consuming, later it moves more
quickly towards convergence. Set-based design tends to overcome uncertainty/variations in the
design parameters. The advantages of set-based design over point-based design are discussed.
Mathematical tools for including variations or uncertainty in design follow several approaches
(probabilistic, interval calculus, utility theory, fuzzy sets etc.). A comparison of the approaches
is made and the results are discussed.
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A Novel Force Plate System That Detects Lameness Of Dairy Cattle
Parimal Rajkondawar and UrI Tasch
Department of Mechanical Engineering
University of Maryland, Baltimore County

Lameness caused by hoof and leg (H&L) ailments is a costly problem for the dairy farmer. Cow
lameness necessitates medical treatment, reduces milk production, results in decreased body
condition, impairs reproduction performance, and Impacts animal well-being. This paper
describes a novel system that measures ground reaction forces related to animal locomotion.
The system has a walkthrough layout with an initial step-up that compels the animals to space
apart. The system consists of two parallel, left and right floor plates that are each supported by
four load cells. When a cow walks through the system, the load cell reactions are recorded as a
function of time.These signals are used to calculate an equivalent reaction force and location.
When a single limb is on the plate, the calculated values represent the movement and reaction
forces of that limb. Additionally, the system provides measurements of body weight and walking
speed. The system has been used to evaluate the limb movements of sound and lame cows.
Calculated measures of particular interest include: peak ground reaction force [PGRF] normalized
with respect to the body weight, step size, and stance time. The analysis showed that the normal-
ized PGRFand stance time of the lame rear limb are reduced by 40% and 60% when compared to
the values for the sound cow. Furthermore, the step size of the lame limb is increased by 26%.
The authors are currently conducting a research effort to identify a set of limb movement variables
that are characteristic of the early onset of H&L ailments, before the animal can be detected as
lame by visual observations.

Measurments Of Large Strains In Rubber Using Digital Image Correlation
Jeffrey T. Freemire and Stephen M. Be/koff
Department of Mechanical Engineering
University of Maryland, Baltimore County

In the past, strain measurements in biological tissues have been made using coarse discrete
methods, such as Video Dimensional Analysis (VDA), which uses line markers to determine
strain by the change in gage length. As such, there is a need for a more precise, higher spatial
resolution strain measurement system. Digital Image Correlation (DIC) is a novel technique that
uses markers on the surface of a test specimen to track motion. By comparing marker contrast
from one pixel location in an unoetormed image to another in a deformed image, the strain of
the specimen surface can be calculated. The advantage of DIC is the capability of much greater
precision compared to methods normally used and it is also not limited to small discrete
regions. In order to determine the accuracy and resolution of the Digital Image Correlation (DIC)
system for measuring large deformations in soft tissue, the system performance needed to be
verified. Latex rubber was used for a surrogate soft tissue to test the system. Eight latex rubber
specimens were prepared by spraying the surface of the specimen with India Ink to create a
random speckle pattern. Also, two parallel lines were painted onto the specimen approximately
15mm apart, perpendicular to the axis of applied load. Specimens were strained quasi-statically
in 5% intervals to 50%. Strains across the specimen surface were calculated using two methods,
DIC and VDA. The strains measured using DIC correlate well with the strains measured by VDA
(DIC strain: VDA strain= 0.978850.0251, W= 0.993350.0025). The results of the experiment
agree with the theoretical 1:1 ratio, therefore, the testing of DIC in biological tissues should begin.
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Molecular Biology
Biochemical Studies Of A Mutant Mre11 Protein From Ataxia Telangiectasia-Like
Disorder
L. Matthew Arthur, and James P. Carney
Radiation Oncology Research Laboratory, School of Medicine
University of Maryland, Baltimore

Recent advances in the study of chromosomal fragility and cell cycle-checkpoints in mammalian
cells have resulted from the study of human disorders that are caused by defects in the cellular
response to DNA damage. This group of autosomal recessive chromosomal breakage syndromes
includes ataxia telangiectasia (AT), Nljmegen breakage syndrome (NBS), and ataxia telangiecta-
sia-like disorder (ATlD). ATlD is a disorder that shows the same clinical symptoms, as AT, which
is defective in the cell cycle control protein, ATM. The defective protein in ATlD has been shown
to be Mre11, which is a member of a DNA double-strand break repair complex that includes
Rad50 and Nbs!. Mrel1 has been shown to contain a Mn'-oependent double-stranded exonucle-
ase activity and single-stranded endonuclease activity, DNA-binding activity, and protein-protein
interaction with Rad50. One of the mutant forms of Mre11 in ATlD has been shown to be a
prematurely truncated carboxyl-terminal mutant. Preliminary data suggests that the DNA-binding
activity of Mrell is reduced in this C-terminal mutant (mrel16.C). Further biochemical testing
of the mre116.C will be performed to ascertain the extent of the defect. To test for nuclease
deficiencies we will use double-stranded linear DNA and single-stranded circular DNA to perform
time course experiments comparing wild type Mre11 and mrell6.C. We will also investigate
the interaction of Mre11, Rad50, and Nbs!. A co-immunoprecipitation will be performed using
polyclonal antibodies to determine if mrell6.C is defective in complex formation.

Analysis Of The Mechanism Of DNA Packaging In The dsDNA Bacteriophage T4
Richard Baumann and Lindsay w: Black
Department of Biochemistry and Molecular Biology, School of Medicine
University of Maryland, Baltimore

Double-stranded DNA bacterial viruses have been developed as model systems for the study of
basic biological mechanisms. The bacteriophage T4 can produce 200-400 progeny phage particles
within the infected bacterial cell in less than 30 minutes. In the earliest stages of assembly, empty
prohead structures are formed, into which 170 kilobase pairs of phage DNA are packaged in an
ATP dependent translocation. Packaging proteins gp16 and gp17 bind to phage DNA and associ-
ate with a donut-shaped 12-subunit portal protein (gp20) at the base of the empty head forming
a 'packasome' complex. This complex is able to transrocotc DNA into the viral prchead with the
consumption of ATP,but just how the DNA is entering the phage head remains unknown. Specifically,
it is debated whether or not rotation of the portal protein occurs (and in doing so. drives the DNA
into the head) and if the DNA itself is moving through the channel of the portal protein complex or
is cranked around it. To study these questions, we have determined that mutant phage genetically
defective in producing their own portal protein can successfully infect cells which are expressing
modified forms of the portal protein. These phage are capable of producing new phage not only in
wild type gp20 producing cells, but also in cells producing much larger gp20-fusions (gp20-GFP.
gp20-HOC and gp20-GFP-HOC),which argues against the notion of DNA being packaged or cranked
around the gp20 protein. In addition, we have developed mutant phage not only lacking the gp20
protein, but also lacking the non-essential outer phage head protein HOC, normally present at 160
copies/phage. By infecting cells expressing a gp20-HOC fusion with this mutant, we hope to deter-
mine if a gp20-portal complex, which is anchored immobile by a gp20-hoc "tether", is capable of
packaging DNA or not, thus resolving the issue of whether DNA passage is driven by portal rotation.
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Putative Active Site For RNA Cleavage On Escherichia Coli And
Saccharromyces Cerevislae Topolspmerase III
Agnes B. Cseresnyes and Russell J. DiGate
Department of Pharmaceutical Sciences, School of Pharmacy
University of Maryland, Baltimore

DNA topoisomerase enzymes that alter the topology of DNA are essential for regulation of DNA
supercolllng levels, chromosome segregation, recombination and replication. Five amongst these
essential enzymes possess not only DNA topoisomerase activity, but also RNA cleavage activity.
These enzymes are vaccinia virus topoisomerase, human topotsomerase I, Saccharromyces
cerevisiae topoisom~rase III (Top3), TraE protein and Escherichia coli tooorsomerase III (Tope III),
which is a true RNA topoisomerase. Although the in vivo role of RNA cleavage and RNA topoiso-
merase activity is not known, they may playa role in replication, DNA stability and RNA process-
ing. To test whether the conserved tyrosine residue involved in DNA cleavage is also responsible
for the RNA cleavage activity of these proteins, we have used purified active site tyrosine mutant
forms of Top3 and Topo III in RNA cleavage reactions. In a filter-binding assay, the active site
mutant enzymes showed about 50% of the wild type protein's RNA cleavage activity. RNA cleavage
products were also observed. These findings suggest the possibility of the presence of an addi-
tional active site in these enzymes when their substrate is an RNA molecule.

Characterizing SOXS, The Direct Transcriptional Activator Of The Superaxide
Regulon Of Escherichia Coli
Kevin L Griffith and Richard E. Wolf., Jr.
Department of Biological Sciences
University of Maryland, Baltimore County

In Escherichia coli, SoxS directly activates transcription of ~14 genes in response to superoxide.
SoxS is small (107 amino acids), binds DNA as a monomer, and its DNA binding site, termed
"soxbox", has been identified by DNase I tootprtnttng on approximately 10 genes. Information
content analysis of the soxbcxes suggests that SoxS recognizes two sequence motifs, GCAY
and YAA, aligned on the same face of the DNA helix, and contained within the overall 20 bp
consensus sequence AYNGCAYN7YAAN3.This model is consistent with the recently determined
co-crystal structure of MarA complexed with target DNA. MarA, the transcriptional activator of the
multiple antibiotic resistance regufon, activates transcription of the same genes as SoxS, albeit
to different levels. My research focuses on characterizing SoxS as a DNA binding protein and
transcriptional activator by: (i) identifying specific "soxbox" nucleotides important for SoxS binding
and also for MarA binding; (ii) identifying the amino acids of SoxS that make base-specific contacts
with DNA; (iii) identifying the amino acids of SoxS required for transcription activation; and (iv)
determining the basis for the differential transcription activation of target promoters by SoxS
and MarA. To address these questions, I employed a brute force strategy. First, I conducted a
systematic mutagenesis of every nucleotide in the "soxbox" of the zwf and fpr promoters and
determined the effect of each mutation on transcription activation by SoxS and MarA. Second, I
prepared single alanine substitutions of each amino acid of SoxS and developed an in vivo screen
for mutants altered in DNA binding and/or transcription activation. Results from these and sub-
sequent experiments should enhance our understanding of the mechanisms of DNA binding and
transcription activation by SoxS.
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IdentificationOf A Protein That Interacts With EscherIchIa Coli DNA
Topoisomerase III in vivo
Uplaksh Kumar and Russell DiGate
Department of Pharmaceutical Sciences, School of Pharmacy
University of Maryland, Baltimore

Topoisomerase III (Topo III) belongs to the type I DNA Topoisomerase family and is encoded by
the topB gene. This enzyme is capable of relaxing and decatenating DNA. Although the structure
activity relationship of the protein has extensively been studied there is very limited information
about the in vivo function of the enzyme. In the current study we have been able to identify a
protein that interacts with Tope III based on a phage display library. This protein Penicillin Binding
protein 1B (PBP IB) of E. coli catalyzes the polymerization and insertion of peptidoglycan precursors
into the bacterial cell wall during cell elongation. The N-terminal of PBP1B is membrane bound
and the C-terminal is exposed to the cytoplasm. Using a modified Elisa assay we have confirmed
that the two proteins interact. To study the in vivo Interaction, a gfp-topB (green fluorescence
protein) fusion has been constructed and it has been shown to localize at the septum and the
poles, whereas in the absence of PBP1B there is no localization of Topo Ill. It has been reported
that the overexpression of Tope III has a lethal effect on cell growth. However, in a PBP1B
mutant strain the cell growth defect is restored. This is the first evidence of the Interaction of E.
coii DNA Topo III with a cellular protein that is involved in cell wall synthesis. Hence, the function
of Topo III is not only restricted to DNA metabolism but also plays a role in cell division.

Molecular Mechanism Of OMPT Activation By CRP IN Vibro Cholerae
Caiyi Li and James B. Kaper
Department of Biochemistry and Molecular Biology
Center for Vaccine Development
Department of Microbiology and Immunology
University of Maryland, Baltimore

OmpT is a Vibrio cholerae outer membrane protein whose expression is dominantly repressed
by ToxR, the global regulator of the ToxR reguton. The ToxR regulcn is comprised of at least 17
genes including those encoding the important virulence factors cholera toxin and toxin co-regulated
pilus. Our goal is to understand the molecular mechanism of transcriptional regulation of ompT,
which will provide insights into the nature of ToxR- mediated transcription activities and the inter-
action of ToxR with other transcription factors. We previously demonstrated that ToxR represses
ompT transcription by direct binding to the ompT promoter region and suggested that CRP is
involved in the activation of ampT. Three putative CRP binding sites were predicted in the ampT
promoter region. In this study, we further investigate the nature of CRP-mediated activation of this
promoter. Promoter deletion studies were carried out in a crp- toxR+ background and then com-
plemented with cloned crp. We demonstrated that high levels of ampTtranscription are mediated
by an UP element immediately upstream of the core promoter and that CRP can function as a
co-repressor or an anti-repressor depending on the sequence context. CRP co-represses transcription
with ToxR if CRP site 1 (located at -310 of the ompT promoter) is not present, presumably
through interaction with the other two downstream binding sites (located at -80 and -7, respectively).
In the presence of CRP site 1, CRP can abolish ToxR-mediated repression of ompTtranscription.
CRP binding to this region was confirmed by gel shift and footprint studies with CRP protein.
These results suggest a mechanism by which ompT transcription can be up-regulated in the
presence of ToxR. Further biochemical studies will be carried out to study the interaction of
ToxR and CRP on the ampT promoter.
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Biochemistry II
The DNA Processing Gene DPRA' Is Not Involved In The DNA Translocation Step
Of Transformation In Heamophilus Influenzae
Michele Stone and Gerard J. Barcak
Department of Biochemistry and Molecular Biology, School of Medicine
University of Maryland, Baltimore

Haemophilus influenzae is one of more than forty bacterial species capable of undergoing natural
genetic transformation. The transformation process involves DNA binding to the competent cell
surface, DNA translocation, targeting, and recombination. A mutation in the DNA processing
gene, dprN, was previously found to dramatically reduce the capacity of H. influnezae to undergo
genetic transformation. Two mutant strains, GBH37F (dprA::mini-Tnl0kan) and GBH41 !1(dprA')
were prepared to more precisely define the role that DprA plays in the transformation process.
To determine whether DprA is involved in the translocation of DNA during transformation, we
developed a new PCR-based approach for the preparation of a uniformly labeled DNA substrate
to be implemented in the nucleoside release assay This assay permits the detection of radiola-
beled deoxyribonucieosides as an indicator of donor DNA processing during the transformation
event. Normally, donor DNA undergoes limited enzymatic degradation as it is prepared to recombine
with the recipient chromosome. The material released during processing is either randomly rein-
corporated into the chromosome or released into the cellular growth medium. As biochemical
reference points for DNA processing, in addition to wild-type, rec2' and recA (reel") mutant
strains were also analyzed in this study. Our results indicate that DprA is not required for the
translocation of DNA into the cytosol; therefore, it must be involved in a more downstream process,
such as, the targeting of donor DNA to its homologous sequences in the chromosome, or the
actual recombination of donor DNA with the recipient chromosome.

Elucidating The Mechanism Of E. Coli CT596 Phage Exclusion
Catherine L. Bair and Lindsay Black
Biochemistry, School of Graduate Studies
University of Maryland, Baltimore

CT596, an E. co/iK12 natural isolate, prevents the growth of almost every bacteriophage with
which it is challenged. One bacteriophage, T4, successfully infects CT596, but is unable to grow
in the absence of either the internal protein I (IPI) or the rll genes. Both adsorption and DNA
injection by IPI mutants occur with the same efficiency as with wild-type T4, however the mutant
DNA is degraded into acid-soluble fragments prior to phage-specific mRNA synthesis. Ultraviolet
irradiation of CT596 has yielded two mutant derivatives, M2 and C3, which are sensitive to rll or
both mutants, respectively. The exclusion phenotype has been proposed to be due to a resident
or cryptic prophage, or plasmid. Expected differences in the restriction patterns of genomic DNA
from CT596 and T4 mutant-permissive strains may provide insight into the location of a gene, or
genes, responsible for the exclusion mechanism. The goals of this study are to construct a BAC-
vector-based, or other, CT596 DNA library so as to identify the pertinent genes and their mecha-
nism of action by transferring the T4-restrictive phenotype to a permissive E. coli strain.
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The Functional Role Of Arginine U2 OfF Troponin I From Rabbit Fast Skeletal Muscle:
A Mutational Analysis For The Causation Of Familial Hypertrophic Cardiomyopathy
Matthew L. Reuter, Tomoyoshi Kobayashi, and John H. Collins
Department of Medical and Research Technology, School of Medicine and the Medical
Biotechnology Center
University of Maryland, Baltimore

The regulation of skeletal muscle contraction is mediated primarily through protein-protein inter-
actions between the thick and thin filaments. Following a cascade of events within the nervous
system, the release of calcium from the sarcoplasmic reticulum within the myocvtes initiates the
contraction cycle. Troponin I (Tnl), the inhibitory subunit of the troponin complex, is known to
inhibit the actomyosin Mg2~-ATPase activity through its interaction with actin in the absence of
calcium. Previous studies on the inhibitory region of Tnt, residues 96-116, have identified essen-
tial residues that contribute to the inhibition of muscle contraction as well as possible causes
for hypertrophic cardiomyopathies. Using site-directed mutagenesis, arginine 112 was mutated
to methionine, glycine, glutamine, glutamate, and lysine. Sedimentation assays were done to
measure the binding affinity of mutant Tn!s alone in a complex with j-actln/tropomyosm as well
as in the reconstituted thin filament in the presence and absence of calcium. Following these
assays, the supernatants and pellets were analyzed on SDS-PAGE.The results indicated that
Tnl(Rl12G) and Tnl(Rl12E) significantly altered binding to Actin-Tm alone and when incorporated
into the troponin complex in the absence of calcium. Tnl{Rl12M) and Tnl(R112Q) altered binding
affinities moderately whereas Tnl(R112K) restored binding affinities to that of the native arginine.
These results provide further insight into the molecular dynamics of skeletal muscle contraction.

Multi-Dimensional Nuclear Magnetic Resonance Studies Of T4 Phage
Terminase Subunit Protein 16
Elizabeth J. Fialcowitz, Richard Rustandi, and Lindsay W. Black
Department of Biochemistry and Molecular Biology
University of Maryland School of Medicine, Baltimore

The phage T4 terminase enzyme, involved in the cutting and packaging of concatemeric DNA into
phage proheads, is composed of two subunits, gene products (gp) 16 and 17. Native polyacry-
lamide gel electrophoresis and scanning transmission electron microscopy studies suggest that
gp16 exists as otigomers. rings and side-by-side double rings with the single ring composed of
about eight monomers. This information paired with the lack of structural data concerning other
phage terminase proteins prompted an interest in our lab to determine the structure of gp16,
MW=17.4 kDa (155 amino acids). Heteronuclear multidimensional nuclear magnetic resonance
experiments were performed to obtain the chemical shift assignments using labeled iONand 13C_
!5N gp16 sample. Subse.quently, the secondary structure of the gp16 protein will be determined.

ConcurrentAfternoon 53



Functional And Structural Solution Of The Ca2
+ Binding And Catalytic

Activation Mechanism Of Ca2+ Transport (SERCA) Atpase
Zrongsen Zhang, David Lewis, Christopher Strock, and Giuseppe Inesi
Department of Biochemistry and Molecular Biology, School of Medicine
University of Maryland, Baltimore

We increased the expression of SERCA-1 genes up to account for 15% of the microsomal protein
by infecting Cos-1 cells with the recombinant adenovirus containing the wild type and mutated
SERCA-1a genes under the control of CMV promoter. This high expression enables us to conduct
functionai studies more directly and accurately. We have found that single mutations of E771 (in
M5), T799 and 0800 (in M6) totally interrupt their ATP hydrolytic and calcium binding activities
as well as the calcium inhibition of the reverse phosphorylation from Pi. Mutations of E309 (in
M4) and/or N796 (in M6) also inhibit total ATPase activity, but partial calcium inhibition of the
phosphorylation from Pi and approximately half of the calcium binding ability is retained. The
maximal activity of E908Q (in M8) is similar-to that of the wild type except calcium affinity is low-
ered by half order of magnitude. E908A totally loses the ATPase and calcium binding activities as
well as the ability of calcium to prevent the phosphorylation from Pi. These results demonstrate
the significance of various residues in M4, M5, M6 and M8 in calcium binding. 0813/0818 (in
M6/M7 cytosotlc loop) double mutants interfere partially with both calcium binding and ATP
hydrolytic activity. It implies that the M6/M7 cytosonc loop does not participate directly in calcium
binding but plays an important role in correct folding and stabilization of the ATPase. D351N (in
cytosolic region) causes complete catalytic inhibition, but no significant effect on calcium binding.
Our experiments provide direct evidences for the perturbations of the cooperative calcium binding
by single mutations and elucidate the roles of various residues in calcium complexation and
functional linkage.

Biochemistry IV
Spin Trapping Of Free Radicals During The Oxidation
Of L-Arginine By Neuronal Nitric Oxide Synthase
Supatra Porasuphatana, Pei Tsai, and Gerald M. Rosen
Department of Pharmaceutical Sciences, School of Pharmacy
University of Maryland, Baltimore
Medical Biotechnology Center, University of Maryland Biotechnology Institute

Nitric oxide synthases (NOSs) oxidize Largintne (L-arg) to L-citrulline (L-cit) and nitric oxide (NO-).
Upon the binding of L-arg, electron transfer leads to the oxidation of t-arg to Nhydroxyargtntne
and eventually to L-cit and NO-. In the absence of substrate, however, NOS donates one electron
to 02, yielding superoxide radical (02--), This study aimed to explore the involvement of substrate in
the formation of free radicals by purified neuronal NOS (NOS I). Using spin trap/EPR spectroscopy,
NO-, 02-- and hydroxyl radical (-OH) were identified during the enzymatic cycling of NOS.
The latter free radical was detected as c-hvdroxyethyl radical adduct of a- (4-pyridyl Loxide)-
N-tert-butylnitrone (4-POBN) using ethyl-l-13e alcohol. The reaction was found to be Ca-t/calmodulin
dependent. Superoxide dtsrnutase (SOD) (30U/ml) effectively prevented the formation of
a-hydroxyethyl radical in the absence of t-arg. However, in the presence of L-arg, there was
significant formation of a-hydroxyethyl radical which was SOD-insensitive and dependent on the
concentration of L-arg. When p-tsomcr of L-arg was used, the formation of a-hydroxyethyl radical
was inhibited by SOD. Data suggested that the formation of a-hydroxyethyl radical by NOS I was
regulated by substrate binding and was independent of the formation of 02-- and -OH when
substrate bound.
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Functional Consequences Of Ca2+-ATPase Isoforms Following
Gene Transfer Into Cultured Cardiac Myocytes
Marco Cavagna, J. Michael O'Donnell, Car/ota Sumbiiia, Michael G. Klein, and Giuseppe Inesi
Department of Biochemistry and Molecular Biology, School of Medicine
University of Maryland, Baltimore

Sarcojendoplasmic reticulum calcium ATPase isoforms from fast skeletal muscle (SERCAla) or
cardiac muscle {SERCA2al were expressed in embryonic chicken cardiac myocytes using recom-
binant adenoviruses. High expression levels appropriately targeted to the sarcoplasmic reticulum
were achieved under control of the cytomegalovirus promoter. A common c-myc tag on the eDNA
constructs enabled use of the same monoclonal antibody to detect both lsotorms, and to distinguish
exogenous SERCA2a from the endogenous protein in myocytes. Expression of both isoforms could
be increased by manipulating viral titers, while levels of calsequestrin and phospholamban ere
unaffected. Exogenous SERCAla and SERCA2a were expressed at similar levels, and increases
in expression detected by Western blot correlated with increases in calcium uptake measured in
the myocytes. Effects of transgenic SERCA expression on cytcsottc Ca2

+ transients of single cells
were also assessed by monitoring fluorescence of Cav-sensitive dyes following various stimulus
patterns. Transients from cells overexpressing SERCAla consistently had decay phases with single
exponential decay constants decreased by 30-40%. Statistically significant reductions in time to
peak and half-width of transients were also observed. Cells expressing SERCA2a had only slightly
accelerated Ca2+ transients, which was not statistically significant. Measurements using the
ratiometric dye fura-2 also showed more rapid decay phases in transients from cells overexpressing
SERCAla, but additionally indicated there was no change in resting calcium or amplitudes of the
Ca21transients. Furthermore, the amount of Ca" released by caffeine was unchanged. However,
studies of amplitudes in restitution protocols demonstrated that amplitudes are increased by SERCA
overexoressfon when stimulus frequency is raised to challenge the kinetics of Ca' store refilling.

Local CA2+ Release Events In Developing Mouse Skeletal Muscle
Lois G. Chun, Chris IN. Ward and Martin F. Schneider
Department of Biochemistry and Molecular Biology, School of Medicine
University of Maryland, Baltimore

Mammalian embryonic muscle fibers exhibit isolated, discrete Ca2- release events (Ca2
+ 'sparks')

(Conklin et at. Biophys. J. 72:A45, 1997), which are rarely observed in adult mammalian muscle
fibers (Conklin et al, 1999). We now examine both mammalian diaphragm and limb muscle to
determine the frequency and properties of local Ca2

+ release events as a function of development.
Intact diaphragm and extensor digitorum longus (EOL) fibers were enzymatically isolated from
embryonic (E) day 18, neonatal day 1 (01), day 7 (07), and day 14 (014) mice, plated on ECM
coated covers lips and incubated overnight. Fibers were incubated in mammalian Ringer containing
10_M Flu04-AM for 30 min and monitored with a laser scanning confocal microscope (Bio-Rad,
60x oil obi.) for spontaneous Ca2+2release events. Local event frequency was measured from
consecutive X-V images and time courses were measured in line-scan mode. In both diaphragm
and EO.Lfibers, the frequency of Ca2+ events steadily declined with the age of the mice, albeit
diaphragm fibers maintained detectable release through 014 while EOL fibers did not. Both
diaphragm and EOL fibers from E18 and 01 mice exhibited discrete Ca2~sparks as well as
spatially more diffuse events, whereas 07 or older mice rarely produced any local Ca2

+ activity.
Local Ca2+ events bore similar properties in both diaphragm and EOL fibers. Thus, during
normal postnatal development, local Ca" activity including Ca21sparks decreases with age in
mouse diaphragm and limb fibers. Supported by NIH (Membrane Training Grant and R01-NS23346).
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Expression And Purification Of Calmyrln, A Calcium-Binding Proteins
That Interacts With Alzheimer's Disease Presenlln2 Protein
Jingsong Zhu and Mervyn J. Monteiro
Department of Biochemistry and Medical Biotechnology Center
Department of Neurology
University of Maryland, Baltimore

Mutations in the presenilin 1 and 2 genes have been linked to early-onset Alzheimer's disease
(AD). However, neither the normal function of the presenilin nor the mechanism by which the
mutations cause disease is known. In order to understand presenilin function we are studying
proteins with which presenllins interact. Calrnyrin, a newly discovered calcium-binding protein
was identified by its preferential interaction with presenilin 2. Calmyrin increases cell death
induced by the overexpresston of presenilin 2 in HeLa cells. An understanding of the structure
of calmyrin may provide insight by which it regulates presenilin function. We have expressed
full-length nor-fusion calmyrtn in Escherichia coli and developed a procedure to purify the protein.
In addition we have expressed calmyrin as a GST-fusion protein in bacteria and have successfully
purified the fusion protein uisng GST-agarose. The GST moiety was subsequently cleaved off
using thrombin protease. The purified calmyrin proteins will be used for NMR secondary structure
analysis. These studies should provide insight into calmyrin function.

Cancer Research
The Role Of Aromatase In The Hormonal Regulation Of SRC-1In Human
Breast Cancer Cells
Syreeta L. Tilghman and Angela M.H. Brodie
Department of Pharmacology and Experimental Therapeutics
University of Maryland, Baltimore

Estrogen has an important role in stimulating the proliferation of breast cancer via the estrogen
receptor (ER) and its transcriptional activity is enhanced by interaction with coactivator proteins,
e.g., Steroid Receptor Coactivator 1 (SRC-1). We performed studies suggesting a link between
aromatase activity and SRC-1 expression. Human breast cancer and choriocarcinoma cell lines
were incubated with 17~-estradiol and the antiestrogens tamoxifen, and ICI 182,780 for 72
hours. We examined SRC-1 expression by Western blot analysis, measured aromatase activity
and compared SRC-1 expression in wild type and variant forms of MCF-7 cells, JEG-3 cells, MDA·
MB231, MDA-MB468 and T470 cells. All cells tested except MDA-MB 231 and MDA-MB 468
cells are thought to be ER positive. MDA-MB 231, MDA·MB468, MCF-7 and other MCF-7 variant
forms that were untreated, lacked detectable SRC-1 expression. Treatment with 1nM 17~·estradi-
01 caused variable results dependent upon the presence of the ER and aromatase activity. JEG-3
cells, which contain high endogenous aromatese. had the highest level of expression of SRC-1
in the untreated state compared to all other cells treated with estradiol. MCF-7ca cells (MCF-7
cells stably transfected with the aromatase gene) treated with an aromatase inhibitor (0.25nM
letrazole) showed a reduction in SRC-1 expression compared to the untreated cells. MOA-MB
231 cells which are thought to be ER negative are positive for SRC-lwhen treated with 1nM 17~-
estradiol. Upon further examination we found that these cells expressed the ER when treated
with 1713-€stradiol. In ER positive cells we've demonstrated that treatment with 1 nM 17~-estradiol
causes an increase in SRC-1, as previously shown. Our findings suggest the involvement of
aromatase in the hormonal regulation of SRC-1.
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Identification Of Two Stress-Activated RNA Binding Proteins In
Colorectal Carcinoma Cells
Donald Maiguel, C. Yang, and F. Carrier
University of Maryland, Baltimore

Cellular injury by DNA damaging agents elicits a complex response in mammalian cells including
the activation of cellular and viral genes. It has been shown that after exposure to UV radiation
several cellular proteins are able to bind to a stem loop structure similar to structure formed by
the 5' LTRof the trans-activator-response element (TAR). Using an affinity column containing
biotinvlated TAR-RNAstructures, we were able to isolate two RNA binding proteins (102 kDa and
38-40 kDa) from human colorectal carcinoma cells (RKO). The proteins were purified and the
tryptic digest was analyzed by mass spectroscopy. The proteins were identified as the RNA bind-
ing proteins Nucleolin and Nucleophosmin. To this point these proteins have not been studied in
the context of genotoxic stress response. TAR-RNA like structures are similar to structures
formed from nascent transcripts after partial separation from DNA templates during transciption.
RNA binding proteins, such as Nucleolin and Nucleophosmin, could bind to these structures and
somehow be involved in DNA damage recognition and repair. Levels of Nucleolin and RNA binding
activity following exposure to UV damage and MMS are currently being investigated to determine
whether Nucleolin plays a role in genotoxic stress response.

Quantitative Reverse Transcription-Polymerase Chain Reaction Assay
For The RNA Component Of Human Telomerase (hTR): Relative Sensitivity
Of hTR To Ribonuclease Cleavage
John C. Gomez and WE. Highsmith 11**
Department of Medical and Research Technology, and **Department of Pathology,
School of Medicine
University of Maryland, Baltimore

Telomerase is a ribonucleoprotein DNA polymerase that adds repetitive, non-coding sequences
(telomeres) to the ends of eukaryotic chromosomes, using its own RNA component as template.
telomerase activity has been found in about 90%of tumors tested but not in normal somatic tissue.
Our laboratory has recently shown that telomerase activity can be detected in the plasma of lung
cancer patients. Ongoing work is focusing on the clinical utility of plasma telomerase measurements
as a cancer biomarker. The currently used assay, however, is labor-intensive, requires the use of
radioisotopes, and is not amenable to automation. The RNA component of human telomerase
(hTR) can be measured by reverse transcription-polymerase chain reaction (RT-PCR)using a 5'
exonuclease detection system. However, hTR is susceptible to ubiquitous RNase activity. Using
various primer pairs that span or exclude the temptatlng region of hTR, we will test the hypothe-
sis that various regjons.of hTR are shielded by the protein subunits of telomerase and are, there-
fore, resistant to RNase degradation. By using the primer pair for the region that shows the least
susceptibility to RNase cleavage, the precision and sensitivity of RT-PCRfor measuring hTR in
plasma can be improved.
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IP6 Enhances The Effects Of Adriamycin (ADR) And Tamoxifen
(TMX) Against Breast Cancer
Kwanchanit Tantivejkul, Ivana Vucenik, Julie Eiseman, and AbulKalam Shamsuddin
Department of Pathology, Department of Medical & Research Technology, School of Medicine
University of Maryland, Baltimore

We have previously reported the anti-proliferative properties of the ubiquitous carbohydrate IP6
against various types of cancer, including breast carcinomas. Even though Adr and TMX are the
two most important agents in breast cancer treatment, some patients do not respond to them.
In this study, we investigated the effects of lPG, alone and in combination with Adr and/or TMX,
against several types of human breast cancer cell lines. Growth inhibition of the estrogen receptor-
positive MCF-7, estrogen receptor-negative MDA-MB 231, and Adr-resistant MCF-7 (MCF-7/Adr)
human breast cancer cell lines were studied using the 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenylte-
trazolium bromide (MTT) assay. Using the Hill equation to determine the 50% inhibition concen-
tration (IC50) of IPs, we showed that MCF-7/Adr was more sensitive than the parent MCF-7 cell
line by more than 4-fold (IC5o = 0.95 mM vs. 1.33 mM for MDA-MB 231 and 4.18 mM for MCF-
7). Further, growth suppression was markedly increased when IPG was administered prior to
addition of Adr. IPs and TMX combination also yielded additive to synergistic effects in all cell
lines regardless of estrogen receptor status. Our data reproducibly show the potent anti-cancer
function of IPs in various types of breast cancer cells including, more importantly, the drug resis-
tant ones, thereby holding promise for improving the outcome of Adr and TMX treatments against
breast cancer.

Loss Of Caspase Protein Expression In Human Prostate Cancer
Rachei Newman and Natasha Kyprianou
Department of Biochemistry
University of Maryland, Baltimore

Activation of the caspase cascade is involved in the execution of apoptosts in a variety of systems.
In this study, we examined the levels of cesoase-t. caspase-3, and caspase-9 expression in
normal and malignant human prostate in order to identify the significance of these apoptotic
initiators and executioners in prostate cancer progression. Caspase expression was examined
at the mRNA level by RT-PCRanalysis, and at the protein level by immunohistochemistry. RNA
was extracted from pathologically confirmed normal and cancerous prostate human tissue and
human prostate cancer cell lines. No significant differences were observed in the mRNA expres-
sion in any of the three caspases in prostatic tumors analyzed relative to the normal prostate.
Immunohistochemical analysis revealed that the pattern of protein expression and distribution
of caspase-l, -3, and -9 was uniformly homogeneous in the normal prostate, with the epithelial
cells exhibiting a diffuse cytoplasmic staining. The majority of prostate cancer specimens (75-
80%) had total lack of caspase-1 immunoreactivity, whereas the remaining showed a significantly
reduced expression compared to the normal prostate (p<O.05). Although decreased caspase-3
immunoreactivity was detected in prostatic tumors compared to normal tissue, this difference
was not statistically significant. Furthermore, no significant correlation was found between the
apoptotic index or Gleason grade with the pattern of caspase-1 or caspase -3 protein expression
in the adenocarcinoma specimens analyzed. These findings implicate loss of caspase-1 protein,
an enzyme crucial to the initiation of the apoptotic process during prostate tumorigenesis. Our
study provides the first evidence that deregulation of caspase expression/activation may be one
of the underlying mechanisms in the dysfunctional apoptotic pathway characterizing prostate
neoplastic growth. This may have significant clinical implications in identifying a prognostic value
for caepases in prostate cancer progression.
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Microbiology
Characterization Of Putative Domains Of URER, A Regulator Of
The Urease Gene Cluster In Proteus Mirabilis
Carrie A. Poore, and Harry L. T. Mobley
Molecular and Cell Biology Program and Department of Microbiology and Immunology
University of Maryland School of Medicine, Baltimore

Proteus mirabilis, a gram-negative bacterium, causes urinary tract infections in catheterized individuals
and individuals with structural abnormalities of the urinary tract. Urease is a virulence factor produced
by this organism that catalyzes the hydrolysis of urea to ammonia and carbon dioxide. UreR, in the
presence of urea, activates transcription of the urease gene cluster. Homology searches of UreR to
other transcriptional regulators lead us to the hypothesis that UreR contains four putative domains:
urea-binding, dtmerlzatlon. DNA-binding, and an AraC signature sequence. Fusion proteins were con-
structed in order to characterize the dimerization domain and the DNA-binding domain. The putative
dimerization domain of UreR was fused to the known DNA-binding domain of LexA and tested using
a transcriptional fusion of lacZ to sulA promoter, which is repressed by LexA. The UreR-LexA fusion
protein constructed was able to repress -galactosidase expression.The putative DNA-binding domain

of UreR was fused to the known dimerization domain of C/EBP, a known eukaryotic transcription
factor, and tested using a transcriptional fusion of lacZ to the ureD promoter.The UreR-C/EBP fusion
protein constructed was able to activate p-galactosidase expression. We conclude that UreR activates
transcription of the urease gene cluster by dimerization and DNA-binding.

Urease Of Enferohemorrhag;c E. Coli: Evidence For Regulation
By A Trans-Acting Factor
Susan R. Heimerr-, Harry L T. Mobley, R. Weleli',1. Kaper', N. PemEf, P. Evans3, G. Postar,
and F. Blattner
University of Maryland, Baltimore'

University of Wisconsin, Madison"
APHL·NCID/CDC, Madison, WI3

Biological Research Center, H-6701, Szeged, HUNGARY4

Enterohemorrhagic E. coli (EHECl 0157:H7 is a highly infectious organism associated with bloody colitis
and hemolytic uremic syndrome. Sequence analyses of strains EDL933, M028, and INl have revealed urease
gene homclogues, ureDABCEFG, which are not present in E. coli K·12. As urease activity has long been
correlated with the ability of Helicobacter pylori to survive gastric acidity, we examined whether these EHEC
strains likewise produce an active urease. Both EHEC strains M028 and INl have urease-positive phenotypes
in LB cultures containing 1.0 M NiCb using a phenol-hypochlorite assay (71+/-40 and 78+/-9 nmol NH4/min/mg
lysate, respectively). In cont!ast, EHEC strain EDL933 failed to generate detectable activity under conditions
known to induce urease expression in other microorganisms including urea availability, nitrogen limitation,
and acidic pH. The introduction of a high affinity NF'- transporter, also did not have an appreciable affect on
urease levels in EDL933 despite increased Np- availability for the metalloenzyme. Interestingly, the EDL933
ure gene cluster subcloned under lac promoter control and subsequently expressed in E. coli DH5 resulted in

urease activity, confirmed by both phenol-hypochlorite assay and western assay using antiserum to a urease
structural polypeptide. A significant reduction in this recombinant urease activity occurs upon transformation
back into the EDL933 background. Similar observations were made with related ure subclones from urease-
positive EHEC strains M028 and IN1. We concluded that an unidentified trans-acting factor, which may distinguish
urease-positive strains M028 and INl from EDL933, regulates ure expression in EHEC. In these strains,
DNA sequence found immediately upstream of the ureD homologues bear some similarity to Fur recognition
sites. A comparison of these recombinant urease activity in E.coli MC3100 and an rsogenrc fur mutant
revealed a striking loss of enzymatic activity in a fur negative background. We propose that Fur may play
an important in urease regulation in EHEC.
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The Production Of Recombinant Retrovirus For Gene Therapy
Jingjin Deng, and Antonio R. Moreira
Department of Chemical and Biochemical Engineering
University of Maryland, Baltimore County

Gene therapy is used to either repair genetic defects or to deliver new therapeutic functions to
target cells. Although gene therapy holds great expectation and promise, progress in developing
effective clinical protocols has been slow. The problem lies in the development of safe and efficient
gene delivery systems. Recombinant retrovirus is one of the most broadly used vectors for gene
delivery. Compared to other systems, retroviral vectors have higher gene transfection efficiency,
stable expression of the interested gene in target cells and cause no immune response. The
main disadvantage that diminishes the usage of retroviral vectors is that hlghtlter production
has not been yet achieved. The ultimate goal of this research is to identify and overcome bottle-
necks in retroviral vector production from an engineering standpoint. An ecotropic retrovirus pro-
ducer cell line, ( CRE BAG 2, has been chosen as a model system. Producer cell growth and viral
production have been characterized for various culture parameters. By modulating culture conditions,
the producer cells can be sustained longer in the exponential growth phase, thus greatly increasing
viral yield.

Adaption Of Escherichia Coli W3110 To Metal Stress Under Two Nutrient Conditions
Christina D. Pavlick and B.P. Bradley
Department of Biological Sciences
University of Maryland, Baltimore County

Escherichia coli W3110, K·12 background, was used to determine the bioavailability of metal
sulfates and adaptation to those metals under nutrient stress. Two-dimensional polyacrylamide
gel electrophoresis (2D-PAGE)was used to determine protein expression changes in response
to both metal sulfate and nutrient limitation stress. 2D-PAGEgels were run for four metal sui-
fates at two concentrations, toxic and non-toxic metal, under each nutrient state, exponential
and stationary phase. Gels were digitized and analyzed using Medical Electrophoresis Analysis
Interactive Expert System II (MELANIE II) and a feature report database (FREDA) to identify key
proteins that are unique to each combination of stressors. Toxicity was defined as the metal sulfate
concentration that results in the lowest concentration of bacteriostatic state as defined by the
minimal inhibitory concentration test (MIC). Non-toxic concentrations were 1:100 dilutions of the
toxic concentration. The lowest bacteriostatic concentration for Fe(lI) was 10.0mM and was used
as the toxic concentration. Fe(lIl)'s toxic concentration was determined to be 5.0mM. Cu had a
toxic concentration of O.1mM while Zn had a toxic concentration determined to be 50.0mM.
Protein expression signatures (PES) were identified for each specific bloavatlable metal.
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Differences In The Control Of Expression Of Type 1 Fimbriae In Strains Of Escherichia
Coli Isolated From Cystitis Or Pyelonephritis Infections
Nereus W. Gunther IV, Virginia Lockate//, David E. Johnson, and Harry L.T. Mobley
Department of Microbiology and Immunology
University of Maryland, Baltimore

Uropathogenic E. coli are the primary cause of infections of the urinary tract: cystitis and
pyelonephritis. Cystitis is generally an infection of the bladder, while pyelonephritis is a more
serious condition, caused by infection of the kidneys, which may progress to sepsis. Type 1 fim-
briae is considered a virulence factor of E. coli that appears to be responsible for the attachment
of the bacteria to uroepithelial cells within the urinary tract during the early stages of infection.
The expression of type 1 fimbriae is controlled by an invertible genetic element. The invertible
element exists in one of two different orientations; "ON" which allows for expression of type 1
fimbriae, and "OFF" which blocks fimbriae expression. Using different in vitro growth conditions
E. coli can be selected for having the type 1 fimbriae invertible element in either the "ON" or
"OFF" orientation. Strains of E. coli originally isolated from cystitis or pyelonephritis infections
were observed to differ in the ability to switch their invertible element into the "ON" orientation
under the proper selective conditions. Cystitis strains were found to switch their invertible elements
more readily into the "ON" orientation as compared to pyelonephritis isolates. Representational
strains of cystitis and pyelonephritis E. coli isolates were selected to measure the orientation of
the invertible element under in vivo conditions in a murine model of ascending urinary tract infec-
tion (UTI). The cystitis samples isolated from urine of infected mice were found to achieve and
maintain a higher percentage of type 1 fimbriae invertible elements in the "ON" orientation than
the pyelonephritis samples. The average percent of the cystitis populations in the "ON" orientation
at 24 hours was 85.0%, where as the average for the pyelonephritis populations at the same
time point was only 32.2%. This suggests that the differences between an UTI progressing to a
cystitis or a pyelonephritis infection may not be simply explained by the particular nature of the
host being infected, but may also be explained by differences found within the infecting bacteria.

Temporal Changes In Epltope Exposure And Immunogenicity
Of HIV Envelope During Cell-Cell Fusion
Catherine Finnegan, Karla Godfrey, and Anthony DeVico
Institute of Human Virology
University of Maryland, Baltimore

HIV fusion and entry involves the sequential engagement of the viral envelope protein, gp160
with CD4 and a G-protein coupled co-receptor. These interactions create temporal changes in
gp120 structure, potentially altering its immunogenic properties over time. To investigate this
possibility, we co-cultured envelope-expressing cells with target cells for defined time periods,
then immobilized transient intermediates by chemical cross-linking. Cell-cell fusion, visualized by
dye transfer from envelope-expressing cells to target cells, begins after 30 min of co-cultivation
at 37"C. Coincident with the initiation of fusion, a gp120-CD4 complex specific MAb, 8FI0l
begins to exhibit a striking localized pattern on attached envelope expressing cells. This 8FI01
epitope is readily accessible as cell-cell fusion proceeds and is localized in the membrane surrounding
the entire syncytia. In contrast, 17b, a MAb that is thought to bind the chemokine receptor-bind-
ing site on gp120-CD4 complexes showed minimal staining on envelope expressing cells alone
and on fusing cells. In control experiments, 17b binding to envelope expressing cells can be
distinctly visualized following the addition of soluble CD4. To further examine epitope exposure
and immunogenicity, groups of mice were immunized with cells co-cultured for defined time periods
and cross-linked. Studies to investigate the neutralizing responses elicited in the different groups
of animals are underway and results to date will be presented. Supported by R01 HL59796.
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Molecular Biology \I
Functional Characterization Of The Human Nbs1 Protein
Brian K Connor and James P. Carney
Radiation Oncology Research Laboratory, Molecular and Cell Biology Graduate Program
University of Maryland, Baltimore

One molecular machine crucial to DNA double-strand break repair is the human Mrel1/Rad50/Nbs
complex. Mutations in the Nbs! gene cause Njimegen breakage syndrome (NBS), an autosomal
recessive disorder that has similarities to Ataxia telangiectasta.To date the in vitro properties of
the Nbs! protein have not been characterized. A 6X histidine (His) affinity tag will be engineered
into the carboxy terminal of the Nbs! protein and cloned into a baculovirus transfer plasmid. The
Nbsl-His cDNA will be recombined into the baculovtrus genome in Escherichia ~coli and virus pro-
duced by transtectlon into Spodoptera trugiperae (Sf9) cells. Nbsl-His will be expressed in Sf9
cells and purified by Nickel ion affinity chromatography. The purified protein will be assayed for
interaction with Mrel1 and Rad50 and the ability to bind DNA. The goal of the experiments is to
determine whether the Nbsl protein directly contributes to the known enzymatic activities of the
Mrel1/Rad50/Nbsl complex.

Study Of The Role Of OPI11n The Transcriptional Regulation Of ITR1, By Mutating The
Leucine Zipper Region Of OPI11n Saccharomyces Cerevisiae
Rameeza Allie, Yin Wang, Pat McGraw, Julie Wolf
Applied Molecular Biology Program, Department of Biological Sciences
University of Maryland, Baltimore County

Inositol is a eukaryotic metabolite that functions in signal transduction and is a component of
membrane phospholipids. Uptake of it is mediated by inositol permease, encoded by the ITRl
gene in Saccharomyces cerevisiae. OPllp is required for the transcriptional repression of ITRl in
response to the presence of inositol, thus making it a negative transcriptional regulator. The signal
for Opilp-mediated transcriptional repression is extracellular inositol; an increase in internal
inositol has no effect. The primary sequence of Opilp suggests it is a soluble protein. However,
it has been localized to the plasma membrane, and co-localizes with Itrlp. Recent results indicate
that endocytosis is required for negative regulation of transcription by Opilp. In order elucidate its
functional mechanism, the regions of Opilp that are required for protein-protein interactions are
being studied. The OPll gene is located on chromosome VIII of S. cerevisiae. There is a leucine
zipper region encoded in the 51 end of the gene. Since leucine zippers often involve protein-protein
interactions, we have mutated the leucine 160 to alanine, using site directed mutagenesis. The
mutant gene will be transformed into yeast to determine whether it affects the cellular localization
of Opilp, and will also be used for the analysis of potential protein-protein interactions between
Opilp and Itrlp, and several other likely candidates. The information from this work will provide
insight on the functional mechanism of this unusual mediator of transcriptional regulation.
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Defining The Ecological Limits Of Eurytemora Affinis Using Proteome Analysis
David G. Kimmel and Brian P. Bradley
Department of Biological Sciences
University of Maryland, Baltimore County

The copepod Eurytemora affinis seems to be adapted to much, but not all of the range of salinities
and temperatures in the Chesapeake Bay. Laboratory results suggest it should be able to accom-
modate to the entire range. We have designed a combined laboratory and field experiment to
test the physiological limits of E. ettmis. In the laboratory, cooeoccs were exposed to salinities
ranging from 2-20 parts per thousand (PPT) and temperatures ranging from 4-25 (C in a factorial
design. Proteins extracted from cope pods in each salinity-temperature regime were separated
using two-dimensional polyacrylamide gel electrophoresis (2D-PAGE). Protein expression signa-
tures (PES) were discovered using a protein-by-protein analysis of digitized images of the 20-
PAGEgels. The PES specific for each salinity-temperature regime consisted of present and absent
proteins versus the control. Using the PES for salinity stress (modified by temperature) we will be
able to test the related hypotheses that: 1) E. affinis is adapting, in the environment, to salinity-
temperature stress and 2} E. affinis reaches the limits of its adaptation to salinity and temperature
at the margins of its distribution.

Differential Gene Expression In Mouse Seminal Vesicle
Kashif A. Haque, Peter R. Thomas, Dr. Charles Bieberich, Dr. Judith Wubah, Ms. Julie Wolf
Applied Molecular Biology Program, Department of Biological Sciences
University of Maryland, Baltimore County

Prostate cancer is the single most common form of cancer in men in the United States, account-
ing for nearly one-third of all new cases of cancer. Remarkably, another accessory sex organ that
grows in close apposition to the prostate, the seminal vesicles, has a low incidence of tumors,
with less than 1000 reported cases per year. Using the mouse as a model for tissue differentia-
tion, the objective of our research is to identify seminal-vesicle-specific genes (non-prostate
expressing) in order to shed light on the potential genetic aspects of the large discrepancy in
tumor incidence between the two tissues. Using differential display Rt-PCR(DD-RTPCR)of prostate
and seminal vesicle gene expression levels, cDNA fragments that appeared to be specific to seminal
vesicles were eluted and either directly sequenced after PCR amplification or after cloning.
Sequence data was compared to GenBank sequences using the Basic Local Alignment Search
Tool algorithm (BLAST). Eleven genes of known function in mice were found, in addition to eight
novel gene sequences. Confirmation of seminal vesicle expression was done by Northern Blot
analysis, comparing expression patterns with that of several other mouse tissues. Knowledge
of the sequence, characterization, and expression of these organ specific genes will provide a
foundation for further research in understanding the genetic control of tissue differentiation and
tumor suppression gencmfcs involved in prostatic disease.
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Nursing
End-of·L1fe Treatment Preferences Of Older Adults
Eun-Shim Nahm and Barbara Resnick
Department of Adult Health Nursing, School of Nursing
University of Maryland, Baltimore

The purpose of this study was to explore the end-of-life treatment preferences (ELTP) of older
adults and the stability of these preferences over a two-year period. With the advancement of
medical technology, various life-sustaining treatments are available to older adults. Beyond having
advanced directives, older adults should establish their ELTP.It is particularly important that
these decisions be made and articulated when the older adult is considered competent. The
study was a descriptive study including 185 older adults living in a continuing care retirement
community. As part of a yearly health update survey the residents were asked about ELTP.
Bivariate correlations were used to explore the relationship between ELTP,demographics, and
health status. Chi-square tests were used to determine difference in ELTPbetween year 1 and
year 2. At least half of the participants did not want CPR, respirator, or dialysis. The majority did
want major surgery, blood transfusions, diagnostic tests, antibiotic treatment, and pain medication.
There was a significant difference between year 1 and year 2 with regard to ELTPfor CPR, respirator,
and blood transfusion. In year 2 fewer individuals wanted to receive these interventions and
fewer were undecided. The findings in this study suggest that the majority of older adults do not
want aggressive interventions at the end of life, but choose rather those measures that will keep
them comfortable. Moreover, the choice not to have treatment seems constant over time. Health
care providers should initiate discussions about ELTPso that older adults can dictate their end-
of-life care.

Evaluation Of A Virtual Reality Simulator In Sustainment Training
Caterina E.M. Lasome, Janice G. Agazio and Patricia A. Abbott
Department of EAHPI, School of Nursing
University of Maryland, Baltimore

The purpose of this pilot study is to assess the usefulness, cost-effectiveness, and user satisfaction
of the Cath-Sim Intravenous Training System" for teaching and achieving competence at intravenous
(IV) catheter insertion while in Mission Oriented Protective Posture (MOPP) level 4 (full protective
clothing) for military medical personnel. The sample includes Army active duty and reserve physicians,
nurses, and medics who are self-identified IV insertion experts. Participants will be stratified based
on experience and randomized to either virtual reality (VR) or standard model training with n=24
in each group. The study uses a randomized controlled trial to examine the efficacy of the Cath-
Sim'" VR simulator upon the success and timely IV insertion under chemical- biological (chem-bio)
conditions. Participants will be tested on both models and then be allowed to practice, depend-
ing on group assignment, on either the IV arm model or the Cath-SimTM while in MOPP level 4.
One week later, subjects will be tested again on both models. Outcome measures will include 1)
a computer generated score sheet measuring time to success and criterion for success/non-suc-
cess using the Cath-Stm' , 2) time and success rating for insertion using the IV arm model, and
3) a satisfaction evaluation completed by the participant. Demographics will be collected to provide
descriptive data of the participants. Data collection began February 2000 and concludes June
2000. Preliminary findings will be available for presentation in April 2000. If the Cath-Sim
Intravenous Training System' is shown to be an effective training device for chem-bio scenarios,
VR simulators could offer unlimited opportunities to experience and achieve competence at IV
insertion before a chem-bio casualty ever needs medical care.
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Self·Efficacy In Human Immunodeficiency Virus/Acquired Immunodeficiency
Syndrome (HIV/AIDS) RISK REDUCTION Behavior: State Of Science
Nantiya Chookaew
School of Nursing
University of Maryland, Baltimore

Self-efficacy is a crucial concept in understanding health behavioral change that has been
demonstrated in studies to significantly influence health-related behaviors, including the prevention
of HIV/AIDS. Self-efficacy is typically recognized as an individual's conviction that he/she can
successfully execute required behavior to produce the outcome. The purpose of this integrative
review was to describe the state of science regarding the concept of self-efficacy and its relationship
to HIV/AIDS risk reduction behaviors. A systematic review of four electronic databases and manual
search of several journals that reported self-efficacy and HIV/AIDS risk reduction behavior were
undertaken for articles published from 1989 through 1999. A total of 45 published works across
several disciplines were reviewed. Several distinct characteristics and measures of self-efficacy
were identified, definitions and theories for this concept were addressed and recommendations
were provided. The theoretical definitions that were stated in the articles varied. Several scales of
self-efficacy have been developed for HIV/AIDS risk reduction. However, there were inconsistencies
between the theoretical and operational definitions in many. Moreover, several studies limited their
definition of HIV/AIDS prevention behavior by focusing only on condom use. Also, several of the
research designs used do not permit causal inference. The current state of knowledge related to
this concept supports the need for longitudinally randomized control trials to determine long-term
outcome should be included. In particular, studies conducted in vulnerable populations, such as
women, children/adolescents, and the homeless, might benefit the most from enhancing self-
efficacy. Therefore, nurses, especially in community setting, can play an important role in dealing
with this problem by conducting appropriate prevention program.

Delay in Seeking Treatment For Acute Myocardial Infarction
Lisa Lesneski and Patricia Morton
School of Nursing
University of Maryland, Baltimore

Damage of the heart, and even death, often occur because people do not seek treatment for
myocardial infarction in a timely manner. Thrombolytic therapy and beta-blockers can reduce
infarct size and decrease mortality in acute myocardial infarctions (AMI). Although these treat-
ments are readily available, many patients are excluded from thrombolytic therapy because of
a delay in seeking treatment. To be effective, treatment needs to begin early on following the
onset of symptoms. In analyzing why patients delay seeking treatment for an AMI, several factors
are important: (1) definitions of delay, (2) methods of measuring delay, and (3) factors influencing
the delay. In order to understand the impact of the delay on patient care, it is important to
review published data relating to the topic. Time is truly of the essence in treating an acute
myocardial infarction.

Concurrent Afternoon 65



Research Proposal: Thai Nursing Faculty Members' Perceptions Of Critical Thinking
Acharaporn Rohatas
Department of Education, Administration, Health Policy and Informatics, School of Nursing
University of Maryland, Baltimore

Many research studies in the US have examined critical thinking measurement in relationship to
curricula, problem solving, clinical decision making, and instructional programs. The results from
these studies reveal inconsistencies in the findings regarding educational program variables, which
may result from the lack of consensus in defining critical thinking. To date, in the Thai literature,
critical thinking has been discussed as problem solving, citing the Watson Glaser Critical
Thinking Appraisal. Since among Thai nurse educators, the idea of critical thinking is in the infancy
stage, it is pertinent to examine the Thai nursing faculty members' perceptions otcrttlca! thinking.
This knowledge will contribute to the long-term goal of development of critical thinking in nursing
students. The research question will be "What are the essential elements of critical thinking in
the perceptions of Thai nursing faculty members?" The purpose of the study will be to gain an
understanding of Thai nurse faculty members' perceptions of critical thinking. The hermeneutic
phenomenological approach will be adopted. Participants will include a purposive sample of 5
master's-prepared and 5 Ph.Di-prepared nurse educators whose degrees were in nursing science
and who are educators in a baccalaureate and/or master's program in nursing. An in-depth pri-
vate interview will be audiotaped. A phenomenological interview calls for an open dialogue. A
probing question will be asked, followed by subsequent probes depending upon the participants'
responses. The interviewer will use reflective comments to elicit participants' elaboration of the
meaning of their responses about the perceptions. The interviews will be transcribed verbatim.
The resulting texts will be analyzed hermeneutically using Heideggerian phenomenology, following
the outline of Diekelmann, Allen, and Tanner (1989).

An Exploratory Study Of The Affective Component Of Health Care Satisfaction
Jennifer A. Wenzel, Wendy E. Newcomer, and Genie L. Wessel
School of Nursing
University of Maryland, Baltimore

Implications: Enhanced description and understanding of satisfaction with health care may
improve the current methods of assessing this important phenomenon. Purpose: To provide a
better description of the affective component of satisfaction with health care. Research Questions:
What is the affective component of satisfaction/dissatisfaction with health care in a group of
employees who experience a mandatory change in health insurance coverage? Subjects/
Participants: Employees in a Maryland public school system in 1998 after implementation of a
point of service health plan. Methods: A descriptive survey was conducted. The survey instrument,
based on the Consumer Assessment of Health Plans Survey (CAHPS) developed by AHCPR, provided
information on satisfaction with care and included additional room for respondents comments.
Responses obtained via this open-ended request revealed a recurring concern on the part of
respondents that the survey did not provide sufficient opportunity to express the totality of their
health care experience within the plan. Qualitative responses were then subjected to textual line-
by-line analysis with the goal of revealing and refining themes that may not have been captured
quantitatively. Data were examined for exemplars that further explain the respondents' experiences.
Results: In this situation, CAHPS was insufficient to fully describe participants' feelings/concerns
about health plan performance.
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Pharmaceutical Sciences II
Solubility And Permeability Classification Of Anhydrous Theophylline With Application
To The BioPharmaceutics Classification System
Kimberley A. Lentz, Sanna Tolle, Paul J. Sheskey, and James E. Polfi
Department of Pharmaceutical Sciences, School of Pharmacy
University of Maryland, Baltimore

Purpose: The object of this work was to classify theophylline in the proposed Biopharmaceutic
Classification System (BGS), and integrate these biopharmaceutic properties with formulation
variables to develop a model to predict in-vivo performance of theophylline SR formulations.
Methods: Aqueous drug solubility of anhydrous theophylline was determined at 37C for pHs 1.2,
4,6, 6.8, and 8 using the phase solubility approach. Permeability studies were conducted using
a previously developed 4-day system for growing Caco-2 monolayers. Theophylline SR tablets
were formulated with HPMC using a dry granulation technique. Dissolution was performed on
this new formulation, in addition to an available SR formulation manufactured by wet granulation.
Results: Theophylline was classified as highly soluble, since solubility at each pH exceeded the
threshold value of 1.80 mgjml (maximum dose divided by 250 mil. Theophylline permeability
(AP-BL)values are summarized below. Similar permeability values for theophylline were obtained
in the BL-AP direction indicating the compound was passively absorbed.

PERMEABILITY 106 (em/sec)

Concentration
(mM)

1.0

0.10

Theophylline

AP-BL

61.0 (5 0.90)

50.6 (5 0.56)

Metoprolol

AP-BL

39.6 (5 3.44)

33.6 (5 2.07)

Mannitol

AP-BL

2.09 (5 0.039)

1.98 (5 0.049)

Theophylline permeability was classified as high, since its permeability was greater than metoprolol.
Dissolution profiles for both products fit a modified Higuchi relationship. Using a one compartment
open model, plasma profiles were convoluted for each product. Similar values for Cmax and AUC
were predicted for both SR products. Conclusions. Theophylline was classified as highly soluble
and highly permeable as outlined by the proposed BCS. A model was developed to integrate
biopharmaceutic properties and formulation variables to predict in vivo performance of two SR
theophylline formulations. Future work will include a biostudy to evaluate the model's predictive
performance.
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The Shu S Protein Of Shigella Dysenterla Is A Heme-Sequestering Protein
That Also Blinds DNA
John Baumgartner and Angela Wilks
Department of Pharmaceutical Sciences, School of Pharmacy
University of Maryland, Baltimore

The ability to transport and utilize heme as an iron source by Shigella Dysentera is dependent in
the iron-regulated expression of a number of genes, including the outer-membrane receptor ShuA
and the cytoplasmic ShuS protein, which is co-expressed with the ShuA receptor. The ShuS protein
has no sequence homology with any other known proteins and its role in heme acquisition has
not previously been determined. In the following we describe the purification and characterization
of ShuS. The protein tsexpressed in Escherichia coli at high levels as a soluble protein with an
estimated molecular weight on 5DS-PAGE of 37kDa. The purified protein forms a 1:1 complex
with heme (Kd=13um) and has a hemeprotein spectra similar in nature to the cytochrcmes in
which both ligands to the heme come from amino acid residues on the protein. In addition, the
ShuS protein was shown to non-specifically bind double stranded DNA in the presence or absence
of heme. It appears therefore, that the ShuS functions as both a heme storage protein during
periods of active heme transport and as a DNA binding protein to protect the DNA from any
ensuing heme mediated oxidative damage. In this respect the protein is functionally similar to
the prokaryotic Dps DNA binding proteins, which act to sequester and protect DNA during periods
of starvation or oxidative stress.

Design And Synthesis Of N-Termlnal Monoalkylated Dynorphin A-(1-11) Analogues
With A Modified C-Terminus. I. Chemistry Optimization
Kshitij A. Patkar and Jane II Aldrich
Department of Pharmaceutical Sciences
University of Maryland, Baltimore

Dynorphin A is an extensively studied endogenous KOR (kappa opioid receptor) agonist. We have
identified several N-terminal mono-alkylated analogues of [D-ProlOjDyn A(i-11) in our laboratory
that show high affinity and selectivity at KOR. Based on these analogues, we designed N-terminal
monoalkylated Dyn A-(l-11) analogues with modifications in their C-terminus to study the effect
of these structural changes on opioid activity. These modifications may also enhance the enzymatic
stability of these analogues in the biological systems. Herein we describe the strategies for
facile syntheses of the analogues by solid phase peptide synthesis. As anticipated, unusual or
modified amino acids posed challenges in their coupling to other amino acids due to their altered
physico-chemical properties. Synthesis of N-ailyltyrosine analogues of Dyn A posed a challenge
because of the difficulties encountered previously in limiting the reaction of tyrosine In solution
phase to mono-allylation. Also, the poor solubility of N-ailyltyrosine under the coupling reaction
conditions needed to be addressed in order to achieve efficient coupling. Direct allylation of
tyrosine on the solid support was preferred over the separate synthesis of N-allyltyrosine in solution
phase and its coupling to the peptide sequence on the solid support. A Pd catalyzed cross coupling
of the allyi group to the N-terminal tyrosine amino group was successfully carried out on the peptide
sequences on the solid support. Coupling of amino acids to N-methylamino acid in the peptide
sequence on the solid support was also difficult and required optimization of reaction conditions
such as suitable coupling reagents, prolonged reaction times and vigorous mixing. By using these
improvements, synthesis of a series of [N-allyITyr1jDynA(i-11) analogues was successfully achieved.
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Synthesis And Pharmacological Activity Of Novel Orphanin FQ(1-13)NH2 Aanlogues
Laksana Charoenchai, Hong Yan Wang, ne Bei Wang, and Jane V. Aldrich
Department of Pharmaceutical Sciences, School of Pharmacy
University of Maryland, Baltimore

Orphan in FQ (or nociceptin). an endogenous ligand for a novel receptor related to oororo recep-
tors, has been identified recently. There are similar structures to opioids in terms of both ligands
and receptors, particularly dynorphin A and the -opioid receptor. Orphanin FQ, however, exhibits
extremely weak binding to opioid receptors and no any activity at those receptors; likewise, the
majority of opioid peptides have little or no specific binding and no activity at the orphanin recep-
tor. Orphanin FQ(1-13)NH2 analogues were prepared by solid phase peptide synthesis to examine
structure-activity relationships. Linear orphanin analogues containing amino acid substitutions
were prepared to determine positions for possible cycttzatlon and to examine effects on efficacy
for orphanin receptor. Cyclic orphantn analogues were also prepared to explore the impact of
conformational constraint on orphan in receptor affinity and efficacy. The affinity and efficacy of
these pepttdes are being evaluated in a radlotlgand binding assay and a [35S]GTP_S binding
assays in Chinese hamster ovary cells expressing cloned human crphan!n receptors (hORL1).
Substitutions in positions 2, 3, 5, 6 and 7 showed slight to moderate decreases in affinity for
hORL1. The results for binding affinity suggest possible positions for cyctization, the type of link-
age for cyclic orphan in analogues and stereochemistry of the amino acids involving in cyctization.
Therefore. orphan in analogues may give a better understanding of the interaction of orphanin
with its receptor comparing to dynorphin A analogues with -opioid receptors.

Role Of Proximal Heme Residues Histidine 20 And Glutamic Acid 24 In Heme
Degradation In Corynebacterium Diptheriae
Rahul Deshmukh and Angela Wilks
Department of Pharmaceutical Sciences, School of Pharmacy
University of Maryland. Baltimore

Hmu 0, a heme degradation enzyme present in Corynebacterium diptheriae catalyses the oxygen
dependent conversion of heme to biliverdin, CO and free iron. Histidine 20 has been identified
as the proximal ligand in HmuO. H20A mutant was found to catalyse the initial meso-hydroxyla-
tion of heme, unlike the human form in which the corresponding mutant is inactive. The glutamic
acid residue E24 is expected to playa role in heme-histidine complex stabilization through hydro-
gen bonding. Site directed mutgenesis studies have been carried out to access the role of this
residue in the reaction catalysed by Hmu O.
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